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IMPORTANT NOTICE

1. The RFC documents of IETF are subject to periodic revision. Hence, wherever RFCs are mentioned in the
ERs/ Annexures to ERs, the offered product shall meéher the referred RFC or its latest/ later version.

Wherever, a feature of the RFC is mentioned, product shall comply with the part of the RFC specifying the
feature.

2. Similarly, this applies to other standards t#C, EN, CISPR, ETSI, ITU, IEEE, TECetc.
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DISCLAIMER

1. The Annexures and Appendices in this document are being reviewed and the updated version shall b
uploaded on MTCTE Portalvww.mtcte.tec.gov.ifrom time to time.

2. Feedback for corrections, if any, may be sent on email elp.mtcte.tec@qov.inwith copy to
sanjai.kumar67@gov.in

e
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Annexure-Al: Safety Regurement for Communication Equipment

ParameterGroup: SAFETY

S. No. Parameter Name Standard Limits/ Test Levels Applicability/ Remarks
Al.l IT Equipment Safety IS 13252 part 1: 2010 Ath2013 Compliance to clauses 1 Compliance to Annexure Y (or other
&Amd 2015 Al nf or n applicabletothe EUT relevant Annexure, if any) of EN/IEC
Equipment Safety Part 1.General 62368 1: 2018 or later version is
Requirementso or must for outdoor installations.
standard EN/IEC 60950
1:2005+A1:2009+A2:2013
Al nformation Tedh
Safety Part 1: General Requirements
Additional Requirement:
1 For Outdoor NodedEC 6095022
OR
EN/IEC 623681:2018 or late vergon
Al.2 Ingress Protection IEC 60529 Compliance to clauses | For outdoor products.
applicable to the EUT
A.1l3 Automatic Laser Shut ITU-T G.664. IEC 60825. Anne&l Compliancetoclauses [Appl i cabl e for 0ER

Down (ALS) / Automatic
Power ShubDown (APSD)

applicable to the EUT
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Annexure-A2: Safety Requirement for Battery in portable equipment

Parameter Group: SAFETY

S. No. Parameter Name

Standard

Limits/ Test Levels

Applicability/ Remarks

A2.1 Battery Safety

IS 16046:2015
OR EN/IEC 62133:2012

Compliance to clauses
applicable to the EUT

Applicable only if it is portable equipment an
uses secondary cells and batteries containir]
alkaline or noracid electrolyte.

BIS certificate or test reports from BIS
approved labs in respect of batteries shall b
accepted and repei@sting of batteries is not
required.

Annexure-A3: Safety Requirement for Radio Communication Equipment Other than CPE)

Parameter Group: SAFETY

S. No. Parameter Name

Standard

Limits/ Test Levels

Applicability/ Remarks

A3.1

IT Equipment Safety for
Radio Products (Other tha
CPE)

EN/IEC 60215:2016

Compliance to clauses
applicable to the EUT
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Annexure-B: EMI/ EMC Requirement

(Additional details, referred clauses and Tables in TEC EMI EMC document TEC/SD/DD/EME221/05/0CT-16)

Parameter Group: EMC

S. No.

Parameter Name

Standard

Limits/ Test Levels

Applicability/ Remarks

B.1

Conducted emission
Class A

CISPR32
(2015+A1:2019)EN 55032

AC/ DC Power input/ output ports:
As per applicable Table(s) in CISPR 32.

Telecom Ports:
As per Table 8B of Annexur81 and
applicable Table(s) in CISPR 32.

Conducted Emission for Class A
equipment as per applicable clauses/
ranges.

Annexure to ERs 2.26/ DecembeR024

13




S. No.

Parameter Name

Standard

Limits/ Test Levels

Applicability/ Remarks

B.2

Radiated emission
Class A

CISPR32 (2015+A1:2019)/EN
55032

For CISPR 32:

Limits for Class A RadiateBmissions
from applicable Tables of CISPR 32 for
distances of 3m or 10m.

Note:

For 3m measuring distance, EUT size
should be as such it fits in a cylindrical
area of diameter 1m.

For other equipment, measuring distanc
of 10m is applicable.

Radiated Emision for Class A
equipment as per applicable clauses/
ranges.

B.3

Conducted emission
Class B

CISPR32 (2015+A1:2019)/EN
55032

AC/ DC Power input/ output ports:
As perapplicable Table(s) in CISPR
32/EN 55032

Telecom Ports:
As per applicable Table(s) DISPR
32/EN 55032

Conducted Emission for Class B
equipment as per applicable clauses/
ranges.

Annexure to ERs 2.26/ DecembeR024
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S. No. Parameter Name Standard Limits/ Test Levels Applicability/ Remarks

B.4 Radiated emission CISPR32 For CISPR 32: Radiated Emission for Class B
Class B (2015 +A1:2019)/EN 55032 equipment as per applicable cias/
Limits for Class B Radiated Emissions | ranges.

from applicable Tables of CISPR 32 for
distances of 3m or 10m.

Note:

For 3m measuring distance, EUT size
should be as such it fits in a cylindrical
area of diameter 1m.

For other equipment, measuring distanc
of 10m is applicable.

B.5 Immunity to EN/IEC 610064-2(2008) Level 2 {+ 4 kV}, or higher voltage;
Electrostatic Dischargg Contact discharge Performance Criteria B

B.6 Immunity to EN/IEC 610034-2(2008) Level 3 {£ 8 kV} or higher voltage;
Electrostatic Dischargg Air discharge Performance Criteria B

B.7 Immunity to EN/IEC 610004-2(2008) Level 4 {+ 8 kV};
Electrostatic Contact Discharge Performance Criteria B
Discharge Level-4

B.8 Immunity to EN/IEC 610064-2(2008) Level 4 {+ 15 kV};
Electrostatic Air Discharge Performance Criteria B
Discharge Level-4
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S. No.

Parameter Name

Standard

Limits/ Test Levels

Applicability/ Remarks

B.9 Immunity to radiated | EN/IEC 6100064-3(2010)or i. Testlevel 2 {Test field strength o Clauses applicable to Telecom
RF EN/IEC 610034-3(2020) 3 V/m} for 80 MHz to 1 GHz; Equipment or Telecom Terminal
Performance Criteria A. Equipment with voice interface.
ii. Testlevel 3 {Test field strengthf
10 V/m} for 800 MHz to 960
MHz & 1.4 to 6.0 GHz,;
Performance Criteria A
B.10 Immunity to radiated | EN/IEC 6100064-3(2010)or 80 MHz to 60 GHz: Clauses applicable to Telecom Termin
RF EN/IEC 610034-3(2020) Test level 2 {Test field strength of 3 V/m| Equipment without voice interface.
Performance Criteria A
B.11 Immunity to fast EN/IEC 610004-4(2012) Test Level 2 (1.0 kV): Performance Not applicable for devices having-in
transients (burst) AC/DC Power Lines Criteria B built or replaceable battery
B.12 Immunity to fast EN/IEC 610034-4(2012) Test level 2 (0.5kV): Performance Criter{ Not applicable for mobile devices
transients (burst) Signal/Control/Data/Telecom | B having only radio interface
Lines
B.13 Immunity to surges EN/IEC 610004-5(2014) 2kV: Performance Criteria B Not applicable for devices having-in
line to ground power port built or replaceable battery
B.14 Immunity to surges EN/IEC 610004-5(2014) 1kV: Performance Criteria B Not applicable for devices havingin
line to linei power port built or replaceable battery
B.15 Immunity to surges EN/IEC 610034-5(2014) 2kV: Performance Criteria C Not applicable fomobile devices

Common modé telecom
ports

having only radio interface

Annexure to ERs 2.26/ DecembeR024
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S. No.

Parameter Name

Standard

Limits/ Test Levels

Applicability/ Remarks

B.16

Immunity to conducteg
disturbance induced b
Radio frequency fields

EN/IEC 610004-6(2013):

AC/DC lines & signal control
ftelecom lines.

Test level 2 {3V r.m.s.}: Performance
Criteria A

150 kHz to 8aMHz

Not applicable for mobile devices
having only radio interface

B.17

Immunity to voltage
dips & short
interruption: Voltage
dip corresponding to a
reduction of supply
voltage of 30% for
500ms (i.e. 70 %
supply voltage for
500ms)

EN/IEC 610064-11(2004)or
EN/IEC 6100064-11(2020)

Performance criteria B

Applicable to AC power ports

B.18

Immunity to voltage
dips & short
interruption: Voltage
dip corresponding to a
reduction of supply
voltage of 60% for
200ms; (i.e. 40%
supply voltage for
200ms).

EN/IEC 610004-11(2004)or
EN/IEC 610084-11(2020)

Performance criteria C

Applicable to AC power ports

B.19

Immunity to voltage
dips & short
interruption: Voltage
interruption
corresponding to a
reduction of supply
voltage of > 95% for

5s.

EN/IEC 610064-11(2004)or
EN/IEC 610064-11(2020)

Performance criteria C

Applicable to AC power ports

Annexure to ERs 2.26/ DecembeR024

17




S. No.

Parameter Name

Standard

Limits/ Test Levels

Applicability/ Remarks

B.20

Immunity to voltage
dips & short
interruption: Voltage
interruption
corresponding to a
reduction of supply
voltage of >95% for
10ms.

EN/IEC 610004-11(2004)or
EN/IEC 610064-11(2020)

Performance criteria B

Applicable to AC power ports.

B.21

Immunity to voltage
dips & short
interruption: Voltage
Interruption with 0%
of supply for 10ms.

EN/IEC 610064-29

Performance criteria B

Applicable to DC power ports

B.22

Immunity tovoltage
dips & short
interruption: Voltage
Interruption with 0%
of supply for 30ms,
100ms, 300ms and
1000ms.

EN/IEC 610064-29

Performance criteria C

Applicable to DC power ports

B.23

Immunity to voltage
dips & short
interruption: Voltage
dip correspondingp
40% & 70% of supply
for 10ms, 30 ms.

EN/IEC 610064-29

Performance criteria B

Applicable to DC power ports
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S. No. Parameter Name Standard Limits/ Test Levels Applicability/ Remarks

B.24 Immunity to voltage EN/IEC 610004-29 Performance criteria C Applicable to DC power ports
dips & short
interruption: Voltage
dip corresponding to
40% & 70% of supply
for 200ms, 300ms and
1000 ms.

B.25 Immunity to voltage EN/IEC 610004-29 Performanceriteria B Applicable to DC power ports
dips & short
interruption: Voltage
variations
corresponding to 80%
and 120% of supply fo
100 ms to 10s as per
Table 1c of IEC

610004-29

Note: Minimum required information related to EMI/EMC parameters has been captured in AnnexB to facilitate the applicants.
However, for further details/clarity in this regard, TEC document for EMI/EMC standar d i TEC/SD/DD/EMC-221/05/0CT-16 may
kindly be referred to.

In case of any conflict, the TEC document for EMI/EMC standard shall prevail.

Note: Conducted and Radiated Emissions will be Class B for ONT/ONU intended primarily for use in the denvastionent.
Conducted and Radiated Emissions will be as per Class A for chasis based OLT equipment and Class B for residential ®hil equipm

Note:Appl i cabl e for ONT/ONU product under ER on P ONforfAG@ woitabeydip test
(EN/IEC: 610004-11) with external AGDC adopter or DC voltage dip test (EN/IEC:618889) on ONT/ONU power port. Detail of same
has to be declared in Bill of Material (BOM). D0
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Note:Applicable for Product variant OLT i n ER o #2(IRrGuNity foaaitage dips &
short interruptions: Voltage interruptions with 0% of supply for 10ms) clause of the annexure B under annexure to ERsadifigdas
Performance criteria C for OLT equipment deployed and connected in telecom centre in which the battery backup is peonaeetetly to
the DC distribution system. . Bill of Material should clearly specify about permanent batterypeacknetion status during operation ar
this information should be mentioned on MTCTE certificate.

Note for loT Devices

1. Tracking device (i) As per TC division letter no. ID 6-6/202:TC/TEC (Pt 1) dated 12.05.2022 it has been clarified that trac
device which are integral part of Completely Build Units (CBUS) i.e. complete vehicles whether comes fitted with impatednv
imported /surced locally for fitment in locally manufactured vehicles, shall not be covered under MTCTE. Genuine Servi
sourced locally or imported as replacement for fitment in CBUs are also not covered under MTCTE. Tracking Device ifratdd
and standlone unit (i.e. neither as an integral partof vehicle nor as a genuine service part for replacement in CBUS) will be
under MTCTE.

(ii) In case of Vehicle tracking device, Testing of EMI/ EMC/Safety/ GNSS (Global Navigation Satellite Systemjl@me s per IS
16833 standards and test report from designated lab* isequésite before going for testing of interfaces and other parameters
mentioned in the ER.

(i) For conducted and radiated emission refer B.1 to B.4 as per applicability.

2. Immunity to Surges For Non Rechargeable fixed batteoperated device without any telecom or power port, this test is
applicable

3. If Smart Electricity Meter is tested as per IS 16444 from the BIS recognized lab, then no separate EMI/EMC & Safeiy tegtiired
for MTCTE Certification. However, the testing of rest of the test parameters of ER of Smart Electricity Meter would bd femqui
TEC desianated lab(9)Refer letter no /2022 TC/TEC dated 28.10.203@m TC division, TEC).
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Annexure- B1: Emission limits as per CISPR22

Parameter Group: EMC

The value of the | imits -6[and reprdidedd&Eo in2ablé&), 2(0)XHa) 5(bd] shallcbe asedsfae class B and class A
equipment respectively. Further, the limits of table 5 may also be used for equipment in Telecommunication Centres.

Alternatively, the Limits as per Table 4 (al) & 5 (al) for measuring distah8en are also acceptable , as applicable , in place of Table 4 (a) & 5 (a)
respectively.

a)Limits below 1 GHz

Table 4(a): Limits for (Clasg#8n teeqdu irpandeinatt eadt eami®esai sounr ionfg Adi st ance of
Frequency range Limits (quasi-peak)
30-230 MHz 30 dB (eV/m)
230- 1000 MHz 37dB (& V/m)

Note: 1) The lower limit shall apply at the transitionFrequency.

Note: 2 ) Additional provisions may be required for cases where interference occurs.

Table 5(a): Limits for unwanted radiatede mi s s iGlags Ao f e qiui pment (for Telecommunicatlmn Centres)
Frequency range Limits (quasi-peak)
30-230 MHz 40 dB (&V/ m)
230 1000 MHz 47 dB (&V/ m)

Note: 1) The lower limit shall apply at the transition Frequency.

Note: 2) Additional provisions may be required forcases where interference occurs.
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Note

Limits are shown here for a measurement distance of 10m. However, measurements made using alternative test sitesegualalsdneaccordance
with CISPR 22ncluding clause No. 10.4.5.

Table 4(al): Limits for QlassBangEagqdiaamndeasaringdistareeoBmsi on of A
Frequency range limits (quasi i peak)
307 230 MHz 40.5 dB (V/m)
23071 1000 MHz 47.5 dB @V/m)
Notes:
1. The lowerlimits shall apply at transition frequency
2. Additional provisions may be required for cases where interference occurs.
Table 5 (al): Limits for ClaseAa rEtgaud prmedit atad d ae mipsasiuon ngf di st ance of
Frequency range limits (quasii peak)
3071 230 MHz 50.5 dB (W/m)
2307 1000 MHz 57.5 dB (W/m)
Notes:

1.The lower limits shall apply at transition frequency

2. Additional provisions may be required for cases where interference occurs.

Annexure to ERs 2.26/ Decembe2024 22



b) Limits above 1 GHz
The EUT shall meet the following limits when measured in accordance with the prescribed method and the conditional¢esiting @s described.

Table 4(b): Limits f cClassBya degaptte.d adti sat unmmebaaSmucree noefntii di st ance of
Frequency range Average limit Peak limit
GHz dB (nV/m) dB (mv/m)
1to3 50 70
3to6 54 74
NOTE: The lower limit applies at the transition frequency.

Tabl e 5(b): Li mits f cClassPoa digaptte.d adti sat umebaaS8mucree noefntii di st ance of
Frequency range Average limit Peak limit
GHz dB (mv/m) dB (mv/m)
1to3 56 76
3to6 60 80
NOTE :The lower limit applies at the transition frequency.
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Limits for conducted emission

For Class Aeguipment
Table 7: Limit of conducted emissiondisturbance) at the main ports of Class A Telecom Equipment

Frequency range Limit (Quasi -Peak) Limit (Average)
0.1571 0.5 MHz 79 dB (V) 66 dB(nV)
0.5-30 MHz 73 dB(nV) 60 dB (V)
Note: The lower limit shall apply at the transition Frequencies.

Table 8(B): Limits for conducted common mode (asymmetric mode) emissioffdm telecommunication ports of Class A equipment (intended
for use intelecommunicationcenters only).

Voltage limits dB (nV) Current limits dB (mA)
Frequency rangeMHz Quasi-peak Average Quaskpeak Average
0.15t0 0.5 97 to 87 84 to 74 53 t0 43 40to 30
0.5t0 30 87 74 43 30

Note 1: The limits decrease linearly with the logarithm offtequency in the range 0.15 MHz to 0.5 MHz.

Note 2: The current and voltage disturbance limits are derived foruse with an impedance stabilization
network (ISN) which presentcammon mode (asymmetric mode) impedance of/i&@
telecommunication port under test (conversion factor is 2Q160/1= 44 dB).

Annexure to ERs 2.26/ Decembef024 24



For Class Bequipment

Table 6: Limits of conducted emission (disturbance) at the mains ports of Class B Telecom Equipment

Frequency range

Limit (Quasi -Peak)

Limit (Average)

0.15-0.5 MHz 6656 dB (V) 56-46 dB(V)
0.55 MHz 56 dB(nV) 46 dB(nV)
5-30 MHz 60 dB (V) 50 dB(nV)

MHz.

Note: 1) The lower limit shall apply at the transition Frequencies.
Note: 2) The limits decreases linearly with logarithm offhequency in the range 0.15 MHz to 0.5(

Table 8(A): Limits for conducted common mode (asymmetric mode) emission from telecommunication ports for class B equipment.

Vol tage | i mit g Current | imits
Frequency rangeMHz Quasipeak Average Quasi-peak Average
0.15t0 0.5 841to 74 74 to 64 40 to 30 30to 20
0.5t0 30 74 64 30 20

Note 1: The limits decrease linearly with the logarithm of the frequency in the range 0.15 MHz to 0.5 MHz.

Note 2: The current and voltage disturbance limits are derived foruse with an impedance stabilizatework (ISN)
which presents a common mode (asymmetric mode) impedance ld#ai&0
(conversion factor is 20 lggl50/1= 44 dB).

telecommunication port under test
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Conditional testing procedure for 1-:6 GHz testing:

a. The highest internal source of an ElgTdefined as the highest frequency generated or used within the EUT or on which the EUT operates or tunes.
b. If the highest frequency of the internal sources of the EUT is less than 108 MHz, the measurement shall only be m&tdzup to 1

c. If the highest fequency of the internal sources of the EUT is between 108 MHz and 500 MHz, the measurement shall only be made up to 2 GHz.
d. If the highest frequency of the internal sources of the EUT is between 500 MHz, and 1 GHz, the measurement shall only lve Side.
e

If the highest frequency of the internal sources of the EUT is above 1 GHz, the measurement shall be made up to Sdimess filegirency or 6
GHz, whichever is less.

Class A and Class B equipment definition:

a. Class B equipment:i C|1 a Salecdhdequipment is intended primarily for use in the domestic environment and may include:
i. equipment with no fixed place of use; for example, portable equipment powered binkalteries;
ii.  Telecommunication terminal equipment powered by a teleconuatimn network;
iii. Personal computers and auxiliary connected equipment.

b. Class A equipment:Class A Telecom equipment is a category of all other Telecom Equipments which satisfies class A Telecom Equipment limits
but not the class B limitSuch equipment magause Radio Interference in the domestic environment.
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Annexure-Cl: Frequency Band of Operation for Nonrcelular Radio Equipment

Parameter Group: Radio Conformance (RADCONF)

S. No. Parameter Name Standard Limits/ Values Applicability/ Remarks
Cl.1 Frequency Band For MRTS | Latest NFAP issued by WPC.| 300/400 MHz or 800 MHz MRTS Equipment
Testing procedure as per
applicable ENxxx standard
mentioned in Annexure C3
Cl.2 Frequency for HF equipmeni Latest NFAP issued by WPC | 3 MHz to 30 MHz HF Equipment
Testing procedure as per applicg
ENxxx/FCCstandard
mentioned in Annexure C3
C1.3 Frequency for UHF/ Latest NFAP issued by WPC | 30 MHz to 1000 VHF/UHF Equipment
VHF equipment MHz Testing procedure as per applicg
ENxxx standard mentioned
in AnnexureC3
Cl.4 Frequency for PTP Latest NFAP issued by WPC.| 6/ 7/ 13/ 15/ 18/ 23 GHz. Point to Point Microwave Fixed
Radio Interface Applicablefor full or split Radio Systems
outdoor unit. Testing procedure as per EN 30
217-2
C1.5 Frequency for PMP Latest NFAP issued by WPC.| 10.5/ 26/ 28 GHz. Point to MultiPointMicrowave
Radiolnterface Applicable for full or split Fixed Radio Systems
outdoor unit Testing procedure as per EN
302 3262
Cl.6 Frequency of Latest NFARssued by WPC. | Lower Gband Receiv&requency | Testing procedure as per
Operation Satellite 3.4003.700GHz Appendix I, Test2 OR
Equipment Trans Frequency 6.425.7255Hz | ETSI EN 301 xxx / ETSI EN 303
Note- The equipmentmay xxX ( as per applicability defined
operate in part of the bands or | in Annex C3)
cover the full bandBsted.
Cl1.7 Frequency of Latest NFAP issued by WPC.| Normal Gband Receiv&requency| Testing procedure as per

Operation Satellite
Equipment

3.7004.200GHz
Trans Frequency 5.94p4235Hz

Appendix Il, Test2 OR ETSI
EN 301 xxx / ETSI EN 303 xxx (
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Note- Theequipmentmay
operate in part of the bands or
cover the full bandBsted.

as per applicability defined in
Annex C3)

C1.8 Frequency of Latest NFAP issued by WPC.| Extended Gband Receive Testing procedure as per
Operation Satellite Frequencyt.5004.800GHz Appendix Il, Test2 OR ETSI
Equipment Trans Frequency 6.7Z6025GHz | EN 301 xxx / ETSI EN 303 xxx (

Note- The equipmentmay as per applicability defined in
operate in part of the bands or | AnnexC3)
cover the full bandslisted.

C1.9 Frequency of Latest NFAP issued by WPC.| Ku band Testing procedure as per
Operation Satellite Receive Frequency Appendix Il, Test2 OR ETSI
Equipment 10.711.7 GHz EN 301 xxx / ETSI EN 303 xxx /

12.212.75 GHz ETSI EN 302 xxx ( as per
Trans Frequency applicability defined in Annex
12.7513.255Hz C3)

13.7514.0GHz

14.014.5 GHz

Note- The equipment may

operate in part of the bands or

cover the full bands listed.

C1.10 Frequency for BBand Latest NFAP issued by WPC.| 71-76/81-:86 GHz. Testing procedure as per EN

Radio Interface Note- The equipment may 302 2172
operate in part of the bands or
cover the full bands
listed.
Frequency for VBand Latest NFAP issued by WPC.| 57-64 GHz Testing procedure as per ETSI E
ClL11 PTP Radidnterface Note- The equipment may 302 2172

operate in part of the bands or
cover the full bands
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listed

Cl.12 Frequency for VBand Latest NFAP issued by WPC.| 57-64 GHz Testing procedure as pEfTSI EN
PMP Radio Interface Note- The equipment may 303 722 or ETSI EN 302 567
operate in part of the bands or
cover the full bands
listed
C1.13 Frequency of Latest NFAP issued by Ka band Testing procedure as per:

Operation Satellite
Equipment

WPC.

Receive Frequency: 17.7
21.2 GHz Trans Frequency:.
27-31 GHz

Note- The equipment may
operate in part of the bands
or cover the full bands listed

Appendixll, Test2 OR
ETSI EN 301 xxx / ETSI
EN 303 xxx (as per
applicability defined in
Annex C3)

Note: Frequency of operation requirements is as per the latest NFAP issued by WPC and the requirements in NFAP supersede the
requirements listed here.
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Annexure-C2: Transmitted Power/ EIRP for Non-Cellular Radio Equipment

Parameter Group: Radio Conformance (RADCONF)

S. No. Parameter Name Standard Limits/ Values Applicability/ Remarks
c2.1 Max RF Power Output MRTS Base Stn As per 100 W MRTS Base Stations
DoT/WPC Testing procedure as papplicable
license ENxxx standard mentioned
conditions Annexure C3
C2.2 Max RF Power Output MRTS Mobile Stn | As per 30 W MRTS Fixed Mobile Equipment
DoT/WPC Testing procedure as per applicab
license ENxxx standard mentioned
conditions Annexure C3
C2.3 Max RF Power Outpubr MRTS Handheld | As per 3w MRTS Handheld Equipment
Stn DoT/WPC Testing procedure as per applicab
license ENxxx standard mentioned
conditions Annexure C3
C2.4 Max RF Power Output for MRTS Fixed Stn| As per 30W MRTS FixedEquipment
DoT/WPC Testing procedure as per applicab
license ENxxx standard mentioned
conditions Annexure C3
C2.5 Max Transmit Power for HF Base Stn As per As per HF Base Stations
DoT/WPC DoT/WPC Testing procedure as per applicab
license prescribed limit ENxxx/FCCstandard mentioned
" Annexure C3
conditions
C2.6 Max Transmit Power for HF HH Stn As per As per HF Handheld Equipment
DoT/WPC DoT/WPC Testing procedure as per applicab
license prescribed limit ENXX.X/FCCStandard
conditions mentioned Annexure C3
C2.7 Max TransmitPower for HF Mob Stn As per As per HF Mobile Equipment

Testing procedure as per applicab
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DoT/WPC DoT/WPC ENxxx/FCC standard
license prescribed limit mentioned Annexure C3
conditions

C2.8 Max Transmit Power for HF Fixed Stn As per As per HF Fixed Equipment Testing
DoT/WPC DoT/WPC procedure as per applicable
license prescribed limit ENxxx/FCCstandard mentioned

» Annexure C3

conditions

C2.9 Max Transmit Power for UHF/VHF Base St| As per As per VHF/UHF Base Station
DoT/WPC DoT/WPC Testing procedure as per applicab
license prescribed limit ENxxx standard mentioned
conditions Annexure C3

C2.10 Max Transmit Power for UHF/VHF HH Stn | As per As per VHF/UHF Handheld Equipment
DoT/WPC DoT/WPC Testing procedure as papplicable
license prescribed limit ENxxx standard mentioned
conditions Annexure C3

C2.11 Max Transmit Power for UHF/VHF Mob Str| As per As per VHF/UHF Mobile Equipment
DoT/WPC DoT/WPC Testing procedure as per applicab
license prescribed limit ENxxx standard mentioned
conditions AnnexureC3

C2.12 Max Transmit Power for UHF/VHF Fixed Si{ As per As per VHF/UHF Fixed Equipment
DoT/WPC DoT/WPC Testing procedure as per applicab
license prescribed limit ENxxx standard mentioned
conditions Annexure C3

C2.13 Transmit Power for PTP Radioterface As per As per Point to Point Microwave Fixed
DoT/WPC DoT/WPC Radio Systems
license prescribed limit Testing procedure as per EN 302
conditions 217-2 or Appendixll, Test3

C2.14 Transmit Power for PMP Radio Interface | As per As per Point to Multi Point Microwave
DoT/WPC DoT/WPC Fixed Radio Systems
license prescribed limit Testing procedure as per EN 302
conditions 3262 or Appendixll, Test3
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C2.15

Transmit Power Satellite Equipment

As per
DoT/WPC
license
conditions

As per
DoT/WPC
prescribed limit

Testing procedure as per
Appendix Il, Test2 OR

ETSI EN 301 xxx / ETSI EN 303
xxx [ ETSI EN 302 xxx (as per
applicability defined in Annex
C3)

C2.16

Maximum Transmit Power fordBand Radio
interface

As per DoT/WPC
licenseconditions

OR

TEC Standard
36060:2022

As per DoT/WPC
prescribed limit

Testing procedure as per ETSI
EN 302 2172

C2.17

Maximum Transmit Power for \Band PTP
Radio interface

As per DoT/WPC
license conditions

As per DoT/WPC
prescribed limit

Testing procedure as per ETSI EN
302 2172

C2.18

Maximum Transmit Power for \Band PMP
Radio interface

As per DoT/WPC
license conditions

As per DoT/WPC
prescribed limit

Testing procedure as peil SI EN
303 722 or ETSI EN 302 567

Note EIRP requirements i.e. Limits/Values shall be as per the latest NFAP and GSRs issued by WPC, DoT and the
requirements in NFAP and GSRs supersede the requirements listed here.
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Annexure-C3: Radio Conformance Requirement for NorCellular Radio Equipment

Parameter Group: Radio Conformance (RADCONF)

S. No. | Equipme Parameter Name Standard Limits/ Values | Applicability/ Remarks
nt Name
C3.1 MRTS | Conformance to standards fon ETSI EN 300 113 Compliance Applicable for equipment meant for
Equipment MRTS transmission of data and/or speech
and having antenna connector
C3.2 MRTS | Conformance to standards fon ETSI EN 300 390 Compliance Applicable for equipment meant for
Equipment MRTS transmission of data and/or speech
and having integral antenna
C3.3 MRTS | Conformance to standards fon ETSI EN 300 086 Compliance Applicable for equipment meant for
Equipmentt MRTS analogue speech and having internal
or external RF connector
C3.4 MRTS | Conformance to standards fon ETSI EN 300 296 Compliance Applicable for equipment meant
Equipment MRTS for analogue speech and having
integral antenna
C3.5 MRTS | Conformance to standards forf ETSI EN 300 219 Compliance Applicable for equipment meant
Equipment MRTS to transmit signals to initiate
specific receiver response
C3.6 MRTS | Conformance to standards fon ETSI EN 300 341 Compliance Applicable for equipment, using
Equipment MRTS integral antenna, meant to transmit

signals to initiate specific receiver
response
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C3.7 MRTS ETSI EN301 166 Compliance Applicable for equipment meant for
Equipment Conformance to standards for transmission of data and/or speech an
MRTS operating on narrow band channels
(<10KHz) and having antenna connec
C3.8 MRTS | Conformance to standards fon ETSI EN 302 561 Compliance Applicable for Terrestrial Trunked
Equipment MRTS Radio (TETRA)
C3.9 VHF/UHF Conformance to standards fg ETSI EN 300 113 Compliance Applicable for equipment meant for
Equipment Equipment used in VHF/UHF transmission of data and/or speech
Radio Systems and havingantenna connector
C3.10 | VHF/UHF Conformance to standards fg ETSI EN 300 390 Compliance Applicable for equipment meant for
Equipment Equipment used in VHF/UHF transmission of data and/or speech
Radio Systems and having integral antenna
C3.11 | VHF/UHF Conformance to standards fg ETSI EN 300 086 Compliance Applicable for equipment meant
Equipment Equipment used in VHF/UHF for analog speech and having
Radio Systems internal or external RF connector
C3.12 | VHF/UHF Conformance to standards fg ETSI EN 300 296 Compliance Applicable for equipment meant for
Equipment Equipment used in VHF/UHF analog speech and having integral
Radio Systems antenna
C3.13 | VHF/UHF Conformance to standards fg ETSI EN 300 219 Compliance Applicable for equipment meant
Equipment Equipment used in VHF/UHF to transmit signals to initiate

Radio Systems

specific receiver response
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C3.14 | VHF/UHF Conformance to standards fg ETSI EN 300 341 Compliance Applicable for equipment, using
Equipment Equipment used in VHF/UHF integral antenna, meant to transmit
Radio Systems signals to initiate specific receiver
response
C3.15 | VHF/UHF Conformance to standards fo ETSI EN 300 783 Compliance Applicable for commercial amateur
Equipment Equipment used in VHF/UHF radio equipment.
Radio Systems
C3.16 | VHF/UHF Conformance to standards fg ETSI EN 300 720 Compliance Applicable for UHF Orboard
Equipment Equipment used in VHF/UHF vessels communication systems.
Radio Systems
C3.17 | VHF/UHF Conformance to standards fg ETSI EN 301 925 Compliance Applicable for Radiotelephone
Equipment Equipment used iVHF/UHF transmitters and receivers for
Radio Systems maritime mobile service operating in
VHF band
C3.18 | VHF/UHF Conformance to standards fog ETSIEN 301 178 Compliance Applicable for portable VHF
Equipment Equipment used in VHF/UHF radiotelephone equipment for the
Radio Systems maritime mobile service (for nen
GMDSS applications only)
C3.19 | VHF/UHF Conformance to standards fg ETSI EN 300 698 Compliance Applicable for Radio telephone
Equipment Equipment used in VHF/UHF transmitters and receivers for the
Radio Systems maritime mobile service operating in t
VHF
bands used on inland waterway
C3.20 HF Equipment | HF Radio Systems ETSI EN 300 433 Compliance Applicable to Citizen band (CB)

Radioequipment.
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C3.21 | HF Equipment | HF Radio Systems ETSI EN 303 402 Compliance Applicable to maritime mobile
transmitters and receivers.
C3.22 | HF Equipment | HF Radio Systems ETSIEN 301 783 Compliance Applicable to commercially available
amateur radi@quipment.
C3.23 HF HF Radio Systems FCC CFR47 Part 90 | Compliance Applicable to private HF land mobile
Equipment Radios
C3.24 | PTP PTP Fixed Digital Radio| ETSIEN 302 2172 Compliance Applicablefor full or split outdoor unit
Microwave Conformance of Point to Point Microwave Fixed
Fixed Radio Radio Systems
Systems
C3.25 PMP Micrc_)wave PMP Fixed Digital Radio| ETSI EN 302 32& Compliance Applicablefor full or split outdoor unit
Fixed Radio Conformance of Point to Point Microwave Fixed
Systems RadioSystems
C3.26 GSO Conformance to standards fg Compliance to ETSI Ell Compliance For C Band
VSAT/GSO Satellite 301 443
User Terminal
(static)
C3.27 GSO VSAT/ Conformance to standards fg Compliance to ETSI Ell Compliance For Ku Band
GSO User Satellite 301 428

Terminal (static
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C3.28 | GSO Conformance to standards fg Compliance to ETSI| Compliance For Ka Band
VSAT/GSO Satellite EN 301 360/ EN 301
User Terminal 459
(Static)

C3.29 | GSO Conformance to standards fg Compliance to ETSI| Compliance For C Band
VSAT/GSO Satellite EN 301 447
User Terminal
(ESIMITES)

C3.30 | GSO Conformance to standards fg Compliance to ETSI| Compliance For Ku Band
VSAT/GSO Satellite EN 302 186/ EN 302
User Terminal 340/ EN 302 977
(ESIM/TES)

C3.31 | GSO Conformance to standards fg Compliance to ETSI| Compliance For Ka Band
VSAT/GSO Satellite EN 303 978
User Terminal
(ESIMITES)

C3.32 | NGSO User | Conformance to standards fg Compliance to ETSI| Compliance For Ku Band
Terminal Satellite EN 303 980 / ETSIEN
(static) 303 981

C3.33 | NGSO User | Conformance to standards fa Compliance to ETSI| Compliance For Ka Band
Terminal Satellite EN 303 699
(static)

C3.34 | NGSO User | Conformance to standards fg ETSI EN 303 980 /| Compliance For Ku Band
Terminal Satellite ETSIEN 303 981
(ESIM or
TES)
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C3.35 NGSO User Conformance to standards fg ETSI EN 303 979 Compliance For Ka Band
Terminal (ESIM| Satellite
or TES)
C3.36 NGSO Conformance to standards fg ETSI EN 303 980 / Compliance For Ku Band
Integrated Satellite ETSIEN 303 981
Gateway
C3.37 NGSO Conformance to standards fg ETSI EN 303 699 Compliance For Ka Band
Integrated Satellite
Gateway
C3.38 E- Band As per TEC Standard | Compliance
Microwave 36060:2022 Applicableto all EBand Microwave
Fixed Radio Fixed Radio Systems
Systems E-band_Tx/Rx Separation OR
Testing procedure as per ETSI EN 30?
ETSI EN 302 2172 2172
C3.3® As per TEC Standard | Compliance

E-Band_Cechannel _C/I

36060:2022

OR

ETSIEN 302 2172
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C3.40 As per TEC Standard | Compliance
36060:2022
= OR
Band_Adjacent_Channel_C/I
ETSI EN 302 2172
C3.41 As per TEC Standard | Compliance
36060:2022
E-
Band_TX_Spurious_Harmoni| OR
cs
ETSI EN 302 2172
C3.42 |V-Band V-Band PTP Fixed Radio ETSIEN 302 2172 Compliance Applicable to all V\Band Microwave
Microwave Conformance PTP Fixed Radio Systems
Fixed Radio : )
Systems Testing procedure as per ETSI EN 307
217-2
C3.43 V-Band PMP Fixed Radio| ETSIEN 303 722 or | Compliance Applicable to all V\Band Microwave

Conformance

ETSI EN 302 567

PMP Fixed Radio Systems

Testing procedure as pEfSI EN 303
722

or ETSI EN 302 567
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Note to Annexure-C:
1. AFrequency of operationo and Amaxi mum transmitted powerl fishal

2. Usagescenario of equipment shall be entered in BOM. Various Usage Scenarios for different types of equipment like NIRTS
equipment, VHF/UHF/HF Radio are listed in Annex@® alongwith the applicable EN standard. There may be multiple EN$
applicable for a singlasage scenario as per the applicability mentioned. For exarfifieRadio intended for Maritime usage in
Citizen Band will have to get conformance against both EN standard mentioned in Annexure C3.20 & Annexure C3.21.

Type of VHF/UHF/HF/MRTS equipmenBase station fixed mobile transportable equipment; handheld, base band procegsing
equipment etc. shall be entered in BOM.

3. Usage scenario of NGSO User terminal or other satellite equipment shall be entered in BOM. For instance, User terminal|can be
staticterminal or moveable terminal like Earth Stations in Motion (ESIM) or portable terminal like Transportable Earth Station
(TES) etc. Various usage scenarios of satellite equipment are mentioned in Annexure C3 along with the applicable E8) stanfdard(

4. For al types of equipment covered in Annexure C, the Radio Conformance Requirements (Limits/Values) listed in Annexufe C3
do not include Limits/Values for RF technical parameterd-requency of operation and Transmit power, which are explicitly
mentioned in Anaxure C1 and Annexure C2. These RF parameters are governed by National regulations as listed in Annexure C1
andC2.
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Annexure-D: Parameters for 22wire PSTN Lines, Trunks lines and CPEs connected thereon (INT2W

& CPE2W)

Parameter Group: 2-Wire Interface (INT2W) and CPEs connected on 2Nire (CPE2W)

S. Equipment Name Parameter Name Standard Limits/ Values Applicability/ Remarks
No.
D.1 2-Wire CPEs and Longitudinal/ Q.552 Clause 2.2.2 § As in Figure 2, Annexur®4 Refer Note 1
Interfaces Transverse Figure 2/ TBR.21
Conversion Loss Clause 4.4.3
D.2 2-Wire CPEs and Return Loss Q.552 Clause 2.2.1.7 As in Figure 1, Annexur®4
Interfaces and Figure 1
D.3 2-Wire CPEs and Over Voltage/ Over | K.21 Compliance Compliance of this test onlf
Interfaces Current Protection port is connected to external
lines e.g. in case of xDSL line
D.4 2-Wire CPEs and Maximum Loop ETSI EN 300 001 <60 mA
Interfaces Current
D.5 2-Wire CPEs and Idle State Current ETSI EN 300 001 < 40 pA/ 130pA Without/ with CLIP display
Interfaces
D.6 2-Wire CPEs and Insulation Test ETSI EN 300 001 >5 MY Refer Note 1
Interfaces
D.7 2-Wire CPEs and Resistance to Earth | TBR-21 Clause 4.4.4/ >1 0 MY
Interfaces
D.8 2-wire Trunk Line DC Resistance ETSITBR21 Clause| >1 MY
4.4.1
D.9 2-wire Trunk Line Minimum Current on | ETSI EN 300 001 > 60 pA
MGW Trunk Line
D.10 | Telephones/ Fax with | Acoustic Shock P.360 Clause 4.1 Compliance
Handset Absorption
D.11 | Audio Conferencing | Voice Conference Functional Test Compliance
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Equipment Verification

D.12 | Fax, Modem Transmit Powefor T.4 Clause 6 -3dBm to-15 dBm
Fax Machine/ Modem

D.13 | Fax Receiver Sensitivity | T.4 Clause 7 >-43 dBm
for FAX

D.14 | Modem Receiver Signal for | V.34 (para 6.6) >-43 dBm ON
Modem <-48 dBm OFF

D.15 | 2-wire line and trunk | Transmission of Q.23 Claus#® and 7 | Compliance
DTMF Signals

D.16 | 2- Wire Trunk Current on Junction/ <60 mA
Trunk Line in PABX

Note 1: This test is exempted provided an undertaking should be submitted by the suppheirgagRipment is not intended to be connected

Annexure-D1: ISDN Layer-Ill Specifications Test
Parameter Group: ISDN Conformance (ISDNCONF)

S. No. Equipment Parameter Name Standard Limits/ Applicability/ Remarks
Name Values
D1.1 ISDN BRI and Layer Ill specification Messages for Q.931
PRI circuitmode connection basic call Applicable to ISDN BRI and
control. PRI
D1.2 ALERTING Clause no. 3.1.1
D1.3 CALL PROCEEDING Clause no. 3.1.2
D1.4 CONNECT Clause no. 3.1.3
D1.5 SETUP Clause no. 3.1.14 Compliance
D1.6 SETUP ACKNOWLEDGE Clause no. 3.1.15
D1.7 DISCONNECT Clause no. 3.1.5
D1.8 RELEASE Clause no. 3.1.9
D1.9 D1.10 RELEASE COMPLETE Clause no. 3.1.10
D1.11 Bearer capability Clause no. 4.5.5
D1.12 Called partynumber Clause no. 4.5.8
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D1.13

D1.14

D1.15

D1.16

D1.17

D1.18

Calling party number

Clause no. 4.5.10

Channel identification

Clause no. 4.5.13

Normal call clearing

As per Table &

Call clearing User Busy

As per Table &

incomplete number

Call clearing Invalid number format or

As per Table &

Call clearing No answer

As per Table &

Annexure-D2: Parameters for Cordless Telephone

Parameter Group: Radio Conformance (RADCONF)
Note: Maximum Range shall be 100 m.

S. No. Parameter Name Frequency Power Remarks
D2.1 Frequency band of Operation and Transmit| 1610, 1640, 1675, 1690 KHz Transmit power < 500 mW
Poweri Base Unit only
D2.2 Frequency band of Operation and Transmit| 26.375, 26.47526.575, 26.625, Transmit power < 500 mW for Base Un
Poweri Base and Remote Unit 46.675, 46.725, 46.775, 46.825, Transmit Power < 200 mW for Remote
46.830, 49.845, 49.860, 49.875 Unit
MHz.
D2.3 Frequency band of Operation and Transmit| 150.360, 150.750,50.850, 150.950| Transmit power < 50 mW
Poweri Remote Unit only MHz.
D2.4 Transmitted frequency by Base Unit 46.610, 46.630, 46.670, 46.710, | RF Power <500 mW

46.730, 46.770, 46.830, 46.870,
46.930, 46.970, 43.720, 43.740,
43.820, 43.840, 43.920, 43.960,
44.120, 44.160, 44.180, 44.200,
44.320,44.360, 44.400, 44.460,
44.480 MHz
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S. No. Parameter Name Frequency Power Remarks
D2.5 Transmitted frequency by Handset 49.670, 49.845, 49.860, 49.770, RF Power < 100 mW
49.875, 49.830, 49.890, 49.930,
49.990, 49.970, 48.760, 48.840,
48.860, 48.920, 49.020, 49.080,
49.100, 49.160, 49.200, 49.240,
49.280,49.360, 49.400, 49.460,
49.500 MHz
D2.6 Frequency of Operation 926-926.5 MHz Very low power Cordless Phone
D2.7 Frequency and Power for FHSS 2.4-2.4835 GHz Power <100 mW
Power Spectral Density < 100 mW/100
KHz EIRP
D2.8 D2.9 Frequency an@ower for other 2.4-2.4835 GHz Power < 100 mW
modulation types Power Spectral Density < 10 mW/1 MH
EIRP
D2.10 Frequency and Power in 5 GHz band 5.1505.350 and 5.725.875 GHz Mean EIRP < 200 mW
Power Spectral Density < 10 mW/1 MH
EIRP
D2.11 MaximumFrequency Deviation 5 Khz
D2.12 Transmitter narrowband spurious emission | 30 MHz 1 GHz When operating: <36dBm,
When in standby: <-57 dBm.
D2.13 Transmitter narrowband spurious emission | >1GHz12.75GHz When operating: <30dBm,
When in stanéby: <-47 dBm.
D2.14 Transmitter narrowband spurious emission | >1.8GHz1.9GHz and When operating: <47dBm,
5.15 GHz5.3 GHz When in stanéby: <-47 dBm.
D2.15 Transmitter wideband spurious emission 30 MHz1GHz When operating: <86dBm/Hz,
When in stanéy: <-107 dBm/Hz.
D2.16 Transmitter wideband spurious emission >1GHz12.75GHz When operating: <80dBm/Hz,

When in stanéby: <-97 dBm/Hz.
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S. No. Parameter Name Frequency Power Remarks
D2.17 Transmitter wideband spurious emission >1.8GHz1.9GHz and When operating: <97dBm/Hz,
5.15 GHz5.3 GHz When in standby: <-97 dBm/Hz.
D2.18 Receiver narrowband spurious emission 30 MHz1GHz <-57 dBm
D2.19 Receiver narrowband spurious emission >1GHz12.75GHz <-47 dBm
D2.20 Receiver wideband spurious emission 30 MHz1GHz <-107 dBm/Hz
D2.21 Receiver wideband spurious emission >1GHz12.75GHz <-97 dBm/Hz
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Annexure-D3: CCS#7 Conformance Parameters

Parameter Group: ISDN Conformance (ISDNCONF)

S. No. Parameter Name Individual Parameter Name Standard Test no. Applicability/ Remarks

D3.1 CCS#7 MTP2 Parameters Timer T2 ITU-T Q.781. Annex | Test 1.2
D3

D3.2 CCS#7 MTP2 Parameters Timer T3 ITU-T Q.781. Annex | Test 1.3
D3

D3.3 CCS#7 MTP2 Parameters Timer T4 and T1 ITU-T Q.781. Annex | Test 1.4
D3 Signaling Gateway and

D3.4 CCS#7 MTP2 Parameters Normal Alignment ITU-T Q.781. Annex | Test 1.5 Media Gateway
D3

D3.5 CCS#7 MTP2 Parameters Emergency Alignment T4E ITU-T Q.781. Annex | Test1.19
D3

D3.6 CCS#7 MTP3 Parameters SignallingLinkset deactivation | ITU-T Q.782. Annex | Test 1.2
D3

D3.7 CCS#7 MTP3 Parameters SignallingLinkset activation ITU-T Q.782. Annex | Test 1.3
D3

D3.8 CCS#7 MTP3 Parameters Message with Invalid DPC ITU-T Q.782. Annex | Test 2.2
D3

D3.9 CCS#7 MTP3 Parameters Message with erroneous Sl ITU-T Q.782. Annex | Test 2.3
D3

D3.10 CCS#7 MTP3 Parameters Additional CBD ITU-T Q.782. Annex | Test 4.3
D3

D3.11 CCS#7 MTP3 Parameters No acknowledgement to first | ITU-T Q.782. Annex | Test4.4

CBD D3

D3.12 CCS#7 MTP3 Parameters Inhibition of available link ITU-T Q.782. Annex | Test7.1.1
D3

D3.13 CCS#7 MTP3 Parameters Inhibition of unavailable link ITU-T Q.782. Annex | Test 7.1.2
D3

D3.14 CCS#7 MTP3®Parameters Signaling Link test: After ITU-T Q.782. Annex | Test 12.1

activation of a link D3

D3.15 CCS#7 ISUP Parameters Reset Received ITU-T Q.784. Annex | Test1.2.1

D3
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S. No. Parameter Name Individual Parameter Name Standard Test no. Applicability/ Remarks
D3.16 CCS#7 ISUP Parameters Reset Sent ITU-T Q.784. Annex | Test 1.2.2
D3 Signaling Gateway
D3.17 CCS#7 ISUP Parameters Circuit Group Reset Received | ITU-T Q.784. Annex | Test 1.2.5
D3
D3.18 CCS#7 ISUP Parameters Circuit Group Reset Sent ITU-T Q.784. Annex | Test 1.2.6
D3
D3.19 CCS#7 ISUP Parameters CGB and CGU Received ITU-T Q.784. Annex | Test 1.3.1.1
D3
D3.20 CCS#7 ISUP Parameters CGB and CGU Sent ITU-T Q.784. Annex | Test 1.3.1.2
D3
D3.21 CCS#7 ISUP Parameters Circuit Blocking received ITU-T Q.784. Annex | Test 1.3.2.1
D3
D3.22 CCS#7 ISUP Parameters Circuit Blocking sent ITU-T Q.784. Annex | Test 1.3.2.2

D3

Annexure to ERs 2.26/ DecembeR024

a7




Annexure-D4: Figures
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Fig. 1: Minimum Value of return Loss Fig. 2: Minimum Value of LCL
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Annexure-F: Frequency of Operation for Cellular Wireless Interfaces and Equipment

Parameter Group: Cellular (CELLULAR)

S. No. | Technology Parameter Name Standard Limits/ Values Applicability/ Test Procedure
Remarks
F.1 CDMAZ2000 Frequency of Operation Latest NFAP issued by Appendix- II
WPC. Test B
F.2 2G/ GSM/ GPRS/ Frequency of Operation Latest NFAP issued by Appendix- Il
EDGE WPC. Test B
F.3 3G/ WCDMA/ HSPA | Frequency of Operation Latest NFAP issued by Appendix- II
WPC. Test B
F.4 4G/ LTE/ LTEA Frequency of Operation Latest NFAP issued by Appendix- Il
WPC. Test B
F.5 5G FR1, FR2 and Frequency of Operation Latest NFAP issued by Appendix- II
interworking with other| WPC. Test 36
Radios
F.6 BTS with MSR BTS with MSR Operating Latest NFAP issued by Appendix- II
Frequency WPC. Test b
F.7 BTS with AAS BTS with AAS Operating Latest NFAP issued by Appendix- Il
Frequency WPC. Test B
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Annexure-F1: Radio Conformance Test for Base Transceive$tation (BTS) and Compact Cellular

Network (CCN)

using 2G/ GSM/ GPRS/ EDGE Technology
Parameter Group: Cellular (CELLULAR)

S. No. Parameter Name Individual Parameter Name Standard Clause Applicability/ Remarks
F1.1 Adjacent channel power 3GPP TS 51.021 Clause 6.5
F1.2 Wideband noise and intra BSS 3GPP TS 51.021
intermodulation attenuation in Clause 6.12
multicarrier operation
F1.3 .| Spuriousemissions from the transmittery 3GPP TS 51.021
GSM BTS Transmittel antenna connector Clause 6.6
Parameters : _
F1.4 Mean transmitte®F carrier power 3GPP TS 51.021 Clause 6.3
F15 Intermodulation attenuation 3GPP TS 51.021 Clause 6.7
F1.6 Intra Base Station System 3GPP TS 51.021
) . . Clause 6.8
intermodulation attenuation
F1.7 Radiated spurious emissions 3GPP TS 51.021 Clause 8
F1.8 Static Reference Sensitivity Level 3GPP TS 51.021 Clause 7.3
F1.9 _ Reference interference level 3GPP TS 51.021 Clause 7.5
F1.10 SasrgmBeTtsr?ece'ver Blocking Characteristics 3GPP TS 51.021 Clause 7.6
F1.11 Intermodulation characteristics 3GPP TS 51.021 Clause 7.7
F1.12 AM suppression 3GPP TS 51.021 Clause 7.8
F1.13 Spurious emissions from the receiver | 3GPP TS 51.021
Clause 7.9

antenna connector
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Annexure-F2: Radio Conformance Test for NodeBand Compact Cellular Network (CCN) using

3G/WCDMA/HSPA Technology

Parameter Group: Cellular (CELLULAR)

S. No. Parameter Name | Individual Parameter Name Standard Clause Applicability/
Remarks
F2.1 WCDMA NodeB | Spectrum emission mask 3GPP TS 25.141 Clause 6.5.2.1
F2.2 Transmitter Adjacent Channel LeakadowerRatio 3GPP TS 25.141 Clause 6.5.2.2
Parameters (ACLR)
F2.3 Spurious emissions 3GPP TS 25.141 Clause 6.5.3 NodeB and CCN
F2.4 Base station output power 3GPP TS 25.141 Clause 6.2
F2.5 Transmitter intermodulation 3GPP TS 25.141 Clause 6.6
F2.6 WCDMA NodeB | Spurious Emissions 3GPP TS 25.141 Clause 7.7
F2.7 Receiver Blocking characteristics 3GPP TS 25.141 Clause 7.5
F2.8 Parameters Intermodulation characteristics 3GPP TS 25.141 Clause 7.6
F2.9 Adjacent Channel Selectivity (ACS) 3GPP TS 25.141 Clause 7.4
F2.10 Reference sensitivity level 3GPP TS 25.141 Clause 7.2
F2.11 WCDMA NodeB | Home base station output power for adjacen 3GPP TS 25.141 Clause 6.4.6

Home BTS AdjChl
Op Power

channel protection

NodeB
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Annexure-F3: Radio Conformance Test for eNodeB and Compact Cellular Network (CCN) using

AG/LTE/LTE -A Technology

Parameter Group: Cellular (CELLULAR)

S. No. Parameter Name Individual Parameter Name Standard Clause Applicability/
Remarks
F3.1 LTE eNodeB Operating band unwanted emissions 3GPP TS Clause
Transmitter perating 36.141 6.6.3
F3.2 Parameters . : 3GPP TS Clause
Adjacent Channel Leakag®werRatio (ACLR) 36.141 6.6.2
F3.3 Transmitter spurious emissions 3GPP TS Clause
P 36.141 6.6.4
F3.4 : 3GPP TS
Base station output power 36.141 Clause 6.2
F3.5 Transmitter intermodulation 3GPP TS Clause 6.7
36.141 eNodeB and CCN
F3.6 LTE eNodeB Receive : . . 3GPP TS
Receiver spurious emissions Clause 7.7
Parameters 36.141
F3.7 , 3GPP TS
Blocking 36.141 Clause 7.6
F3.8 N , 3GPP TS
Receiver intermodulation 36.141 Clause 7.8
F3.9 Adjacent Channel Selectivity (ACS) and narrband 3GPP TS
. Clause 7.5
blocking 36.141
F3.10 Reference sensitivity level ggLPlTS Clause 7.2
F3.11 LTE eNodeB Home | Home BS output power fadjacent UTRA channel 3GPP TS Clause
BS Parameters protection : Applicable to Home base Station only 36.141 6.2.6
F3.12 Home BS output power for adjacerdHRA channel 3GPP TS Clause eNodeB
protection: Applicable to Home base Station only 36.141 6.2.7
F3.13 Home BS outpupower for cechannel EUTRA protection: | 3GPP TS Clause
Applicable to Home base Station only 36.141 6.2.8
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Annexure-F4: Radio Conformance Test forBase Station (BSusing Multi Standard Radio (MSR)

Technology
Parameter Group: Cellular (CELLULAR)
S.No. Parameter Individual Parameter Name Standard Clause Applicability/
Name Remarks
F4.1 BS with MSR | Base Station output power 3GPP TS 37.141 Clause 6.2
F4.2 Transmitter Transmitter spurious emissions 3GPP TS 37.141 Clause 6.6.1
F4.3 Parameters Operating band unwanted emission| 3GPP TS 37.141 Clause 6.6.2
F4.4 Adjacent Channel Leakadower 3GPP TS 37.141
Rajtio (ACLR) g Clause 6.6.4
F4.5 Transmitter intermodulation 3GPP TS 37.141 Clause 6.7 BS with MSR
F4.6 BS with MSR | Receiver spuriousmissions 3GPP TS 37.141 Clause 7.6
F4.7 Receiver In-band selectivity and blockingy In | 3GPP TS 37.141
Parameters Band Blocking and Narrow band Clause 7.4
Blocking
F4.8 Out-of-band blocking 3GPP TS 37.141 Clause 7.5
F4.9 Receiver intermodulation 3GPP TS 37.141 Clause 7.7
F4.10 Reference sensitivity level 3GPP TS 37.141 Clause 7.2
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Annexure-F5: Radio Conformance Test for Base station (EB) using Active Antenna System (AAS)
Parameter Group: Cellular (CELLULAR)

S. No. | Parameter Individual Parameter Name Standard Clause Applicability/
Name Remarks
F5.1 BS with AAS | Base Station output power 3GPP TS 37.143 Clause 6.2
F5.2 Transmitter | spurious emission 3GPP TS 37.145 Clause 6.6.6
F5.3 Parameters Operating band unwanted emission 3GPP TS 37.148 Clause 6.6.5
F5.4 Adjacent Channel Leakadg®werRatio | 3GPP TS 37.144 Clause 6.6.3
F5.5 Spectrum emission mask 3GPP TS 37.1443 Clause 6.6.4
F5.6 Transmitter intermodulation 3GPP TS 37.148 Clause 6.7
F5.7 BS with AAS | Reference sensitivity level 3GPP TS37.1451 Clause 7.2 | BS with AAS
F5.8 Receiver Adjacent channel selectivity and 3GPP TS 37.14%
Parameters narrowband blockingr In Band Blocking Clause 7.4
and Narrow band Blocking
F5.9 Blocking or outof-bandblocking 3GPP TS 37.143 Clause 7.5
F5.10 Receiver spurious emissions 3GPP TS37.1451 Clause 7.6
F5.11 Receiver intermodulation 3GPP TS 37.143 Clause 7.7
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Annexure-F6: Radio Conformance Test for Cellular Wireless Repeaters using 2G/GSM Technology
Parameter Group: Cellular (CELLULAR)

S. No. Parameter Name | Individual Parameter Name Standard Clause Applicability/ Remarks
F6.1 GSM Repeater Output Power 3GPP TS 45.005 Clause 4.1.2

F6.2 Station Parameter| Spurious emissions 3GPP TS 51.026 Clause 5

F6.3 Frequency Error 3GPP TS 51.026 Clause 8

F6.4 IntermodulatiorAttenuation 3GPP TS 51.026 Clause 6

F6.5 Out of Band Gain 3GPP TS 51.026 Clause 7

Annexure-F7: Radio Conformance Test for Cellular Wireless Repeaters using 3G/ WCDMA ULTRA
FDD Technology

Parameter Group: Cellular (CELLULAR)

S. Na Parameter Name | Individual Parameter Name Standard Clause Applicability/ Remarks
F7.1 WCDMA Repeater| output Power Clause 6
Station Parameterg P 3GPP TS 25.143

F7.2 Out of band emission 3GPP TS 25.143 Clause 9.1

F7.3 Spurious emissions 3GPP TS 25.143 Clause 9.2

F7.4 Input intermodulation 3GPP TS 25.143 Clause 11

F7.5 Out of band gain 3GPP TS 25.143 Clause 8

F7.6 Adjacent Channel Rejection Ratio 3GPP TS 25.143 Clause 13

F7.8 Output intermodulation 3GPP TS 25.143 Clause 12
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Annexure-F8: Radio Conformance Test for Cellular Wireless Repeaters using 4G/LTE FEDD

Technology
Parameter Group: Cellular (CELLULAR)
S. No. | Parameter Name Individual Parameter Name Standard Applicability/
Remarks
F8.1 LTE Repeater Output Power 3GPP TS36.143 Clause 6
Fg.2 | Station Parameters | gperating band unwanted emissions | 3GPP TS 36.143 Clause 9.1
F8.3 Spurious emissions 3GPP TS 36.143 Clause 9.
F8.4 Input intermodulation 3GPP TS 36.143 Clause 11
F8.5 Out of band gain 3GPP TS 36.143 Clause 8
F8.6 Adjacent Channel Rejection Ratio 3GPP TS 36.143 Clause 13
F8.7 3GPP TS 36.143 Clause 12

Output intermodulation
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Annexure-F9: Radio Conformance Test for Devices having Cellular Wireless Interface using

CDMAZ2000 Technology
Parameter Group: Cellular (CELLULAR)
S. No. Eggreneter Individual Parameter Name Standard Applicability/Remarks
F9.1 CDMA Int Transmitter Maximum output | 1x: SO011 Clause 4.4.5 EN 301 90804 Test setup and test procedure along w
Parameters power (CDMA) Clause 4.2.3 | theequipment required to conduct test
must be included as available for Test
otherwise evaluation of applications of
Labs for CAB/CB accreditation not
possible.
F9.2 Transmitter Spectrum emissior] 1x: S0011 Clause 4.5.1 EN 301 90804 Same as above
mask (CDMA) Claused.2.2
F9.3 Transmitter spurious emissiong 1x: S0011 Clause 4.5.1 EN 301 90804 Same as above
in active mode (Conducted) (CDMA) Clause 4.2.2
F9.4 Receiver spurious emission in | 1x: S0011 Clause 3.6 EN 301 90804 Same as above
idle mode (Conducted) (CDMA) Clause 4.2.5
F9.5 Receiver Adjacent Channel EN 301 90804 Same as above
Selectivity (CDMA) Clause 4.2.8
(ACS)
F9.6 Receiver Inband blocking EN 301 90804 Same as above
(CDMA) Clause 4.2.6
The foll owing par amet erfi PioRweaqg weomdy o3t aAkbisloil tuw e &Pmdver Tol eranceo
Environmental Mentoring only.
F9.7 Frequency Stability 1x: S0011 4.1 EN 301 90804 Compliance to given Standard
(CDMA) Test setup and test procedure along w
theequipment required to conduct test
must be included as available for Test
otherwise evaluation of applications of
Labs for CAB/CB accreditation not
possible.
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EN 301 90804
(CDMA)

F9.8 Receiver Reference Sensitivity
Level

Compliance to given Standard

Test setup and test procedure along w
the equipment required to conduct tes
must be included as available for Test
otherwise evaluation of applications of
Labs for CAB/CB accreditation not
possible.

Annexure-F10: Radio Conformance Test for Dewies having Cellular Wireless Interface using GSM/
GPRS/ EDGE Technology

Parameter Group: Cellular (CELLULAR)

S. No. Parameter Name | Individual Parameter Name Standard Applicability/Remarks
F10.1 GSM Int Transmitter Maximum output power 3GPP TS 5101 EN 301 511 (GSM) | GSM
Parameters Clause 13.3 Clause 4.2.5 Test setup and test
procedure along with the
equipment required to
conduct test must be
included as available for
Test 39 otherwise
evaluation of applications
of Labs for CAB/CB
accreditation not possible
F10.2 Transmitter Maximum output power 3GPP TS 5101 EN 301 511 (GSM) | GPRS/ EDGE
Clause 13.16.2 Clause 4.2.10 Same as above.
F10.3 Output RF Spectrum 3GPP TS 5101 EN 301 511 (GSM) | GSM
Clause 13.4 Clause 4.2.6 Sameas above.
F10.4 Output RF Spectrum 3GPP TS 51 01Q EN 301 511 (GSM) | GPRS/ EDGE
Clause 13.16.3 Clause 4.2.11 Same as above.
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S. No. Parameter Name | Individual Parameter Name Standard Applicability/Remarks
F10.5 Spurious emissions (MS allocateda | 3GPP TS 51 01Q EN 301 511 (GSM) | GSM
channel) Clause 12.1.1 Clause 4.2.12 Same as above.
F10.6 Spurious emission (MS in idle mode) | 3GPP TS 51 01Q EN 301 511 (GSM) | GSM
Clause 12.1.2 Clause 4.2.13 Same as above.
F10.7 Frequency Error and phase error 3GPP TS 5101 EN 301 511 (GSM) | GSM
Clause 13.1 Clause 4.2.1 Same as above.
F10.8 Frequency Error and phase error GPRS:3GPP TS 51 04D| EN 301 511 (GSM) | GPRS/ EDGE
Clause 13.16.1 Clause 4.2.4 Same as above.
F10.9 Reference sensitivity level 3GPP TS 5101 EN 301 511 (GSM) | GSM
(speech channels) Clause 14.2.1 Clause 4.2.42 Same asbove.
F10.10 Adjacent Channel Rejection (speech | 3GPP TS 51 01 EN 301 511 (GSM) | GSM
channels) Clause 14.5.1 Clause 4.2.38 Same as above.
F10.11 Receiver blocking 3GPP TS 5101 EN 301 511 (GSM) | GSM
Clause 14.7.1 Clause 4.2.20 Same as above.

Annexure-F11: Radio Conformance Test for Devices having Cellular Wireless Interface using

WCDMA/ HSPA Technology

Parameter Group: Cellular (CELLULAR)

S. No. Parameter Name | Individual Parameter Name Standard Applicability/Remarks
F11.1 WCDMA Int Transmitter Maximum output power 3GPP TS 34.121 | EN 301 90& Test setup and test
Parameters Clause 5.2 (UMTS) Clause procedure along with the

4.2.2

equipment required to
conduct test must be
included as available for
Test 39 otherwise
evaluation of applicationg
of Labs for CAB/CB
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S. No. Parameter Name | Individual Parameter Name Standard Applicability/Remarks
accreditation not possible
F11.2 Transmitter Spectrum emissions mask 3GPP TS 34.121 | EN 301 9082 Same as above
Clause 5.9 (UMTS) Clause
4.2.3
F11.3 Transmitter spurious emissions 3GPP TS 34.121 | EN 301 9082 Same as above
Clause 5.11 (UMTS) Clause
4.2.4
F11.4 Receiver spurious emission 3GPP TS 34.121 | EN 301 9082 Same as above
Clause 6.8 (UMTS) Clause
4.2.10
F11.5 Transmitter Minimum Output Power 3GPP TS 34.121 | EN 301 9082 Same as above
Clause 5.4.3 (UMTS) Clause
4.2.5
F11.6 Receiver Reference sensitivity level 3GPP TS 34.121 | EN 301 9082 Same as above
Clause 6.2 (UMTS) Clause
4.2.13
F11.7 Receiver Adjacent Channel Selectivity (ACS) 3GPP TS 34.121 | EN 301 9082 Same as above
Clause 6.4 (UMTS) Clause
4.2.6
F11.8 Receiver Iaband blocking 3GPP TS 34.121 | EN 301 9082 Same as above
Clause 6.5.2.1 (UMTS) Clause
4.2.7
The foll owing parameter AFrequency Stabilityd shall odlye appl
F11.9 Frequency Stability 3GPP TS 34.121 | EN 301 90& Compliance to given
5.3 (UM3GPP TS) Standard.
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Annexure-F12: Radio Conformance Test for Devices having Cellular Wireless Interface using LTE/

LTE -A Technology

Parameter Group: Cellular (CELLULAR)

S. No. | Parameter Name| Individual Parameter Name Standard Applicability/Remarks
F12.1 LTE Int Maximum output power 3GPP TS 36.521 EN 301 90813 (LTE) Test setup and test procedure
Parameters Clause 6.2.2 Clause 4.2.2 along with the equipment
required to conduct test must &
included as available for Test
39 otherwise evaluation of
applications of Labs for
CAB/CB accreditation not
possible.
F12.2 Spectrum emissions mask 3GPP TS 36.521 EN 301 90813 (LTE) Same as above
Clause 6.6.2.1 Clause 4.2.3
F12.3 Spurious emissions 3GPP TS 36.521 EN 301 90813 (LTE) Same as above
Clauses 6.6.3.1, 6.6.3.2, | Clause 4.2.4
6.6.3.3
F12.4 Receiver spurious emission 3GPP TS 36.521 EN 301 90813 (LTE) Same as above
Clause 7.9 Clause 4.2.10
F12.5 Receiver Reference Sensitivity| 3GPPTS 36.5211 EN 301 90813 (LTE) Same as above
level Clause 7.3 Clause 4.2.12
F12.6 Receiver Adjacent Channel 3GPP TS 36.521 EN 301 90813 (LTE) Same as above
Selectivity Clause 7.5 Clause 4.2.6
(ACS)
F12.7 Receiver Inband blocking 3GPP TS 36.521 EN 301 90813 (LTE) Same as above
Clauser.6.1 Clause 4.2.7
The foll owing parameter AFrequency Stabilityo and i P o weDevicesdar t
Environmental Mentoring only.
F12.8 Frequency Stability 3GPP TS 36.521 6.5 EN 301 90813 (LTE) Compliance to given Standard
F12.9 Power control Absolute Power | 3GPP TS 36.521 6.3.5.1| EN 301 90813 (LTE) Compliance to given Standard

Tolerance
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Annexure-F13: Radio Conformance Test for Devices having Cellular Wireless Interface using 5G NR
FR1 and FR?2 interworking with other Radios

Parameter Group: Cellular (CELLULAR)

S. No. Parameter Individual Parameter Name Standard
Name

F12.10 | 5G NR FR1 and | Additional Spectrum emissions mask for iaand ENDC within | 3GPP TS 38.528 Clause 6.5B.2.3.2
FR2 interworking| FR1

F12.11 | with other Radios Additional Spurious emissns for interbandEN-DC within FR1 3GPP TS 38.5238 Clause 6.5B.4.3

F12.12 Adjacent channel leakage ratio for Inteand ENDC including FR2| 3GPP TS 38.528 Clause 6.5B.2.4.3
2CCs

F12.13 Adjacent channel leakage ratio for intemnd ENDC within FR1 3GPP TS 38.528 Clause 6.5B.2.3.3

F12.14 Adjacent channel selectivity for intbandEN-DC within FR1 3GPP TS 38.52B 3GPP TS 38.523
2CCs Clause 7.5B.3

F12.15 _ T _ 3GPP TS 38.528 Clause 7.5B.1
Adjacent channel selectivity for intizand contiguous EfDC 2CCs

F12.16 General spurious emissions for intend ENDC within FR1 3GPP TS 38.528 Clause5.5B.3.3.1

F12.17 General spurious emissions for intrand contiguous EADC 3GPP TS 38.528 Clause 6.5B.3.1.1

F12.18 Inband blocking for inteband ENDC within FR:2CCs 3GPP TS 38.528 Clause 7.6B.2.3

F12.19 Inband blocking for intrédband contiguous EC inFR1-2CCs | 3GPP TS 38.528 Clause 7.68.2.1

F12.20 Minimum output power for ENDC Interband including FR2 3GPP TS 38.528 Clause 6.3B.1.4

F12.21 Minimum Output Power for intrand contiguous EMDC 3GPP TS 38.528 Clause 6.3B.1.1

F12.22 Minimum output power fomtra-band ENDC within FR1 3GPP TS 38.528 Clause 6.3B.1.3

F12.23 Narrow band blocking for inter band EN DC within FR1 2CCs | 3GPP TS 38.52B Clause 7.6B.4.3

F12.24 Narrow band blocking for intra band contiguous EN DC in FR1 | 3GPP TS 38.528 Clause 7.6B.4.1
2CCs

F12.25 Out-of-band blocking for inteband ENDC within FR:2CCs 3GPP TS 38.528 Clause 7.6B.3.3
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F12.26 Outof-band blocking for intrdband contiguous EDC in FR1 3GPP TS 38.528B Clause 7.6B.3.1
2CCs

Fl2.27 Reference sssitivity for EN-DC within FR13CCs 3GPP T$38.5213 Clause 7.3.2.3 1.1

F12.28 Reference sensitivity for intdsand ENDC including FR2 3GPP TS 38.5238 Clause 7.3B.2.4

F12.29 Reference sensitivity for intdszand ENDC within FR1 2CCs 3GPP TS 38.528 Clause 7.3B.2.3

F12.30 Reference sensitivity for intdaandcontiguous ENDC 2CCs 3GPP TS 38.528 Clause 7.3B.2.1

F12.31 Spectrum emissions mask for intband 3GPP TS 38.52B Clause 6.5B.2.3.1
EN-DC within FR1

F12.32 Spectrum emissions mask for inteand EN 3GPP TS 38.528 Clause.5B.2.4.1
DC including FR2 (2 CCs)

F12.33 Spurious emission band UE-eaistence for intrdand contiguous | 3GPP TS 38.528 Clause 6.5B.3.1.2
EN-DC

F12.34 Spurious emissions band UE-eristence for inteband within FR1 | 3GPP TS 38.528 Clause 6.5B.3.3.2

F12.35 SpuriousEmissions for EN DC within FR3CCs 3GPP TS 38.5238 Clause 7.9B.3 1.1

F12.36 Spurious Emissions for inter band EN DC within FR1 2CCs 3GPP TS 38.528 Clause 7.9B.3

F12.37 Spurious emisens for intra band contiguo®\ DC in FR1 2CCs | 3GPP TS 38.52B Clauser.9B.1

F12.38 Spurious Response for inter band EN DC within FR1 2CCs 3GPP TS 38.528 Clause 7.7B.3

F12.39 Spurious Response for intra band contiguous EN DC in FR1 2C 3GPP TS 38.528 Clause 7.7B.1

F12.40 UE Maximum Output Power for Intddand 3GPP TS 38.52B Clause 6.2B.1.4.1
EN-DC including FR2 EIRP and TR

F12.41 UE Maximum Output Power for Intd8and 3GPP TS 38.523 Clause 6.2B.1.4.2
EN-DC including FR2- Spherical Coverage

F12.42 UE Maximum Output Power for Intd8and 3GPP TS 38.523 Clause.2B.1.3
EN-DC within FR1

F12.43 UE Maximum Output Power for IntrBand 3GPP TS 38.52B Clause 6.2B.1.1
Contiguous ENDC
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F12.44 Wideband Intermodulation for inter band EN 3GPP TS 38.528B Clause 7.8B.2.3
DC in FR1 2CCs

F12.45 Wideband Intermodulation for intra band contiguous ENIDER1 3GPP TS 38.528 Clause 7.8B.2.1

Annexure-F14: Radio Conformance Test for Devices having Cellular Wireless Interface using 5G NR

FR1
Parameter Group: Cellular (CELLULAR)
S. No. | Parameter Name| Individual Parameter Name Standard
F14.1 5G NR FR1 Additional spectrum emission ma3kansmitter 3GPP TS 38.521 Clause 6.5.2.3
F14.2 Additional spectrum emission mask for UL MIMO 3GPP TS 38.521 Clause 6.5D.2.3
F14.3 Additional spurious emissions 3GPP TS 38.521 Clause 6.5.3.3
F14.4 Additional spuriousmissions for UL MIMO 3GPP TS 38.521 Clause 6.5D.3.3
F14.5 Adjacent channel selectivity 3GPP TS 38.521 Clause 7.5
F14.6 Adjacent channel selectivity for 2DL CA 3GPP TS 38.521 Clause 7.5A.1
Fi4.7 Adjacent channel selectivity for UMIMO 3GPP TS 38.521 Clause7.5D
F14.8 General spurious emissioefisansmitter 3GPP TS 38.521 Clause 6.5.3.1
F14.9 General spurious emissions for UL MIMO 3GPP TS 38.521 Clause 6.5D.3.1
F14.10 In-band Blaking for CA2DL CA 3GPP TS 38.521 Clause 7.6A.2.1
F14.11 Inband Blocking 3GPP T$38.5211 Clause 7.6.2
F14.12 Inband blocking for UEMIMO 3GPP TS 38.521 Clause 7.6D.2
F14.13 Minimum output power 3GPP TS 38.522 Clause 6.3.1
F14.14 Narrow band blocking 3GPP TS 38.521 Clause 7.6.4
F14.15 Narrow band blocking for C2DL CA 3GPP TS 38.521 Clause7.6A.4.1
F14.16 Narrow band blocking for UIMIMO 3GPP TS 38.521 Clause 7.6D.4
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F14.17

F14.18

NR ACLR

3GPP TS 38.521 Clause 6.5.2.4.1

F14.19

NR ACLR for UL MIMO

3GPP TS 38.521 Clause 6.5D.2.4.1

F14.20

Out-of-band blocking

3GPP TS 38.521 Clause 7.6.3

F14.21

Out-of-band blockingor UL-MIMO

3GPP TS 38.521 Clause 7.6D.3

F14.22

Reference sensitivity power level

3GPP TS 38.521 Clause 7.3.2

F14.23

Reference sensitivity power level for 2DL CA without exceptior

3GPP TS 38.521 Clause 7.3A.1

F14.24

Reference sensitivity power level for tMIMO

3GPP TS 38.521 Clause 7.3D.2

F14.25

Spectrum Emission MaskG NR FR1

3GPP TS 38.521 Clause 6.5.2.2

F14.26

Spectrum emission Mask for UL MIMO

3GPP TS 38.521 Clause 6.5D.2.2

F14.27

Spurious emission for 2DL CA

3GPP TS 38.521 Clause 7.9A.1

F14.28

Spurious emissiofor UE coexistence

3GPP TS 38.521 Clause 6.5.3.2

F14.29

Spurious emission for UE eexistence for UL MIMO

3GPP TS 38.521 Clause 6.5D.3.2

F14.30

Spurious emissioRrSG NR FR1

3GPP TS 38.521 Clause 7.9

F14.31

Spurious response

3GPP TS 38.521 Clause 7.7

F14.32

Spurious response for 2DL CA

3GPP TS 38.521 Clause 7.7A.1

F14.33

Spurious response for MIMO

3GPP TS 38.521 Clause 7.7D

F14.34

UE Maximum Output Power

3GPP TS 38.521 Clause 6.2.1

F14.35

UE maximum output power for UMIMO

3GPP TS 38.521 Clause 6.2D.1

F14.36

UE maximum output power reduction for tMIMO

3GPP TS 38.521 Clause 6.2D.2

F14.37

UTRA ACLR

3GPP TS 38.521 Clause 6.5.2.4.2

F14.38

UTRA ACLR for UL MIMO

3GPP TS 38.521 Clause 6.5D.2.4.2

F14.39

Wide band Intermodulation

3GPP TS 38.521 Clause 7.8.2

F14.40

Wide bandntermodulation for CA2DL CA

3GPP TS 38.521 Clause 7.8A.2.1

Wide band Intermodulation for UMIMO

3GPP TS 38.521 Clause 7.8D.2
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Annexure-F15: Radio Conformance Test for Devices having Cellular Wireless Interface using 5G NR

ER2
Parameter Group: Cellular (CELLULAR)
S. No. | Parameter Name| Individual Parameter Name Standard
F15.1 5G NR FR2 Adjacent channel leakage ratio 3GPP TS 38.522 Clause 6.5.2.3
F15.2 Minimum Output PowefTransmitter 3GPP TS 38.521 Clause 6.3.1
F15.3 Reference sensitivity power level 3GPP TS 38.521 Clause 7.3.2
F15.4 Spectrum Emission MaskG NR FR2 3GPP TS 38.522 Clause 6.5.2.1
F15.5 UE maximum output poweEIRP and TRP 3GPP TS 38.522 Clause 6.2.1.1
F15.6 UE maximum output poweBpherical coverage 3GPP TS 38.522 Clause 6.2.1.2
F15.7 UE maximum output power reduction 3GPP TS 38.522 Clause 6.2.2
F15.8 UE maximum output power with additional requirements 3GPP TS 38.522 Clause 6.2.3
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Annexure-G1: Parameters for Radio Interfaces for equipment operating in delicensed frequency

bands
Parameter Group: Radio Conformance (RADCONF)

S.No. Parameter Name Standard/ Limits/ Values Applicability/Remarks
Parameter
G1l.1 Frequencyor WiFi equipment DoT WPC 2.4GHZ Band: Wifi Interface
GSR No. 2.4-2.4835GHz asperWPC TestprocedureasperAppendix|l Testl
45(E),1048(E) | GSR 45(E)
5 GHz Band:
5.1505.250GHz,5.2505.350
GHz,5.4705.725GHz,5.725
5.875GHz asperWPCGSR
1048(E)
G1.2 Frequencyor PTP/PMPFixedRadio DoT WPC 2.4GHZ Band: PTP/ PMP Wireless Access Equipment
Interface GSR No. 2.4-2.4835GHz asperWPC TestprocedureasperAppendixll Testl
45(E),1048(E) | GSR 45(E)
5 GHz Band:
5.150 5.250GHz,5.7255.875
GHzasperWPCGSR1048(E)
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Annexure-G2: Parameters for Radio Interfaces for equipment operating in delicensed frequency

bands
Parameter Group: Radio Conformance (RADCONF)

equipmenbperatingn 5
GHz

issued by DoT WPC

Antenna Gain as per limits mentionedWPC
GSR 1048(E)based on type of equipment,
operational/deployment
specific condition related to Antenna Gain
different frequency bands i.8.156
5.250GHz, 5.250 5.350GHz and 5.4705.725
GHz and 5.7255.875 GHz

EIRP limit =
power + Antenna Gain

characteristics ¢

Maximum conducted outpu

S.No. Parameter Name Standard/ Parameter Limits/ Values Remarks
G2.1 EIRPfor all equipment AsperLatestNFAPand | <4 W (36dBm) Wifi Interface & PTP/PMP
operating in 2.4 GHz GSRs issued by DoT WirelessAccessEEquipmenin
WPC Maximumoutputpowerof transmittetO1 | 2.4GHz
W (30 dBm) in spread of 10 MHz or TestingasperEN 300328or
. AppendixIl Test1l
higher.
(As perGSR45(E).
G2.2 EIRPfor RLAN/ WLAN LatestNFAPandGSRs | Maximum conducted output power a| Wifi Interface

TestingasperEN 301893or EN
302 502 as applicable;
or AppendixIl Testl
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G2.3 EIRP for PTP/ PMP fixed | LatestNFAPandGSRs | Maximum conducted output power a| PTP/RMP WirelessAccess
Radiosystemperatingn5 | issued by DoT WPC | Antenna Gain as per limits mentionedfPC | Equipment in 5 GHz
GHz GSR 1048(E)based on type of equipment, | TestingasperEN 301893or EN
operational/deployment  characteristics ¢ 302 502, as applicable ; or
specific conditionrelatedto AntennaGainfor | APPendixll Test1
differentfrequencybands.e. 5.150
S.No. Parameter Name Standard/ Parameter Limits/ Values Remarks

5.250GHz,5.250 5.350GHz and5.4705.725
GHz and 5.7255.875 GHz

EIRP limit = Maximum conductedoutput
power + Antenna Gain
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Annexure-G3: Parametersfor Radio Interfaces for equipmentoperating in delicensedfrequency

Parameter Group: Radio Conformance (RADCONF)

bands

S.No. Parameter Name Standard/ Applicability/Limits/ Values Remarks
Parameter
G3.1 RadioConformancédor ETSI EN300328 | Referin ETSI EN 300328 Wi-Fi Interface& PTP/PMPWireless
all Wi-Fi equipment or Clause 4.2-Applicable category of equipment ¢ Access Equipment in 2.4 GHz
operating in 2.4 GHz FCCCFR47 basis of FHSS and non FHSS
Part15.247 Clause 4.3 and sub clause<Conformance tesis | Note:
or percategonyin clause4.2with limits in sub clauses i ¢
FCCCFR47 Clause51 Testmethods Ra I.O o con qrmance
Part 15.249 requirements/limits, mentioned
NFAP and GSR 45 (E) issued
For equipment conforming to FCC CFR Rart WPC, which inter alia includg
15.247 | FCC CFR 47 Part 15.249 effective radiated power, output
Radio Conformance shall be taken as indicated| powerof transmitter, shall supersed
the Standard therein. the requirements listed here or
However, the test method shall be as per clausq gforementioned International
ETSI EN 300 328. standards.
However, for Test methods
correspondindo suchquantities,
ETSI EN 300 328 standard shall be
applicable
G3.2 RadioConformancéor ETSI EN301893 | Testrequirementsindlimits asperEN 301893for | Wi-Fi Interface

RLAN/WLAN Wi -Fi

or

frequencybandsi.e. 5.1505.250 GHz, 5.250
5.350 GHz 5.476%.725 GHz an®.7255.875
GHz*.
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equipmenbperatingn 5
GHz

or
FCCCFR47Part
15.407

Or

Testrequirementandlimits asperFCCCFR 47
Part 15.407 f06.1505.250 GHz,

5.250 5.350GHz, 5.4705.725GHz and 5.725
5.875GHz

Note:

Radio conformance
requirements/limits, mentioned
NFAP and GSR 1048 (E) issued
WPC, which inter alia include EIRR
power spectral density, conducted
output power, bandwidth, out
band emission, shall supersede
requirements listed here or
aforementioned International
standards.

However, for Test methods
correspondingo suchquantities,
aforementionedtandards shall be
applicable

G3.3

RadioConformancédor
PTP/PMPWireless
Access Equipment
operating in 55Hz

ETSI EN301 893
or

ETSI EN302 502,
as

applicable

or

FCCCFR47Part
15.249

Or
FCCCFR47Part

Test requirements and limits as per EN 301 893
for frequency band 5.156.250 GHz 5.2505.350
GHz, 5.4765.725 GHz

Test requirements and limiés per EN 302 502 fg
frequency band 5.725.875 GHz Exceptclauses
4.2.4,4.2.6and4.2.8

of EN 302502in 5.7255.875GHz

band)

or

Testrequirementsndlimits asperFCCCFR 47

PTP/PMPWireless Access Equipment
or PTP/PMP Fixed Radio systemin 5
GHz.

Note:
Radio conformance
requirements/limits, mentioned

NFAP and GSR 104€) issued by
WPC, which inter alia include EIRR
power spectral density, conducted
output power, bandwidth, out of
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15.407

Part 15.407 f06.1505.250 GHz,
5.250 5.350GHz, 5.4705.725GHz and 5.725
5.875GHz

Or
Testrequirementsndlimits asper
FCCCFR47Part15.24%9or 5.7255.875GHz

band emission, shall supersede t
requirements listed here or
aforementioned international
standards.

However, for Test methoq
corresponding to suchquantities,
aforementionedstandards shall be
applicable.

*Note i StandardETSI EN 301893d o e dineétly refer to frequencyband5.7255.875GHz for WLAN/RLAN equipment but the
samemay bereferred for conformance testing for 5.725.875 GHz band as well.
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Annexure-G4 Bluetooth Low Energy (BLE)/ ZigBee/6LowPAN working frequency band 2.400 to

2.4835 GHz
S. No. Parameter Name Standard/ Applicability/Limits/ Values Remarks
Parameter
G4.1 Frequency of Operation of Latest NFAP 2.4 GHz to 2.4835 GHz Test Setup No. 41
Interface Annexurel (As per WPC GSR 45(E))
G4.2 EIRP for Interface ETSI EN 300 328 Test Setup No. 42
V2.2.2 O 4W (36 dBm) (Testas per ETSI EN 3(
(201807) As per WPC GSR 45(E) 328V2.2.2 (201907)
clause 5.4.2.2)
G4.3 Maximum Transmit Power / RF OugETSIEN 300328 |O 1 W ( 30dBm) Test Setup No. 42
Power of Interface V2.2.2 As per WPC GSR 45(E) ( Test as per ETSI EN 3(
(201907) 328Vv2.2.2 (2019
(ETSI EN 300 328/2.2.2 (201907) clause 07)clause 5.4.2.2)
4.3.1.2 0r4.3.2.2may be referred)
ETSI EN 300 328 |As per ETSI EN 300 328
G4.4 . V2.2.2 V2.2.2 (201907) clause 4.3.2.3 (Test as per ETSI EN 30
Power Spectral Density (201907) (Only for NoRFHSS equipment) 328V2.2.2 (2019
07)clause 5.4.3)
G4.5 ETSI EN 300 328 |As per ETSI EN 300 328
V2.2.2 V2.2.2 (201907) clauset.3.1.3 04.3.2.4 (Test as per ETSI EN 30
Duty cycle, TxSequence, Tgap (201907) (Only for nonAdaptive equipment) 328Vv2.2.2 (2019
07)clause 5.4.2)
G4.6 ETSI EN 300 328 |As per ETSI EN 300 328
IAccumulated Transmit time, FrequerV2.2.2 V2.2.2 (201907) clause 4.3.1.4 (Test as per ETSI EN 30
Occupation & Hopping Sequence |(201807) (Only for FHSS equipment) 328V2.2.2 (2019
07)clause 5.4.4)
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S. No. Parameter Name Standard/ Applicability/Limits/ Values Remarks
Parameter
G4.7 ETSI EN 300 328 |As per ETSI EN 300 328 (Test as per ETSI EN 30
Hopping Frequency Separation \V2.2.2 V2.2.2 (201907) clause 4.3.1.5 328V2.2.2 (201907)
(201907) (Only for FHSS equipment) clause 5.4.5)
G4.8 ETSI EN 300 328 |As per ETSI EN 300 328 (Test as per ETSI EN 30
Medium Utilization (MU) factor V2.2.2 V2.2.2 (201907) clause 4.3.1.6r 4.3.2.5 328V2.2.2 (2019
(201907) (Only for nonAdaptive equipment) 07)clause 5.4.2)
ETSI EN 300 328 |As per ETSI EN 300 328 (Test as per ETSI EN 30
G4.9 Adaptivity V2.2.2 V2.2.2 (201907) clauset.3.1.7 04.3.2.6 328Vv2.2.2 (2019
(201907) (Only for Adaptive equipment) 07)clause 5.4.6)
ETSI EN 300 328 |As per ETSI EN 300 328 (Test as per ETSI EN 30
G4.10 Occupied Channel Bandwidth V2.2.2 V2.2.2 (201907) clauset.3.1.8 04.3.2.7 328Vv2.2.2 (2019
(201907) 07)clause 5.4.7)
ETSI EN 300 328 As per ETSI EN 300 328 (Test as per ETSI EN 30
G4.11 Transmitter unwanted emission in th‘VZ 50 V2.2.2 (201907) clauset.3.1.9 04.3.2.8 328
OOB domain e V2.2.2 (201907)clause
(201907) 5.4.8)
. . . [ETSIEN 300 328 |As per ETSI EN 300 328 (Test as per ETSI EN 30
G4.12 Transmitter unwanted emissions intl, - V2.2.2 (201907) clauset.3.1.10 0#.3.2.9  [328V2.2.2 (2019
spurious domain (201907) 07)clause 5.4.9)
ETSI EN 300 328 |As per ETSI EN 300 328 (Test as per ETSI EN 30
G4.13 Receiver spurious emissions V2.2.2 V2.2.2 (201907) clauset.3.1.11 0#4.3.2.10 328V2.2.2(2019
(201907) 07)clause 5.4.10)
ETSI EN 300 328 |As per ETSI EN 300 328 (Test as per ETSI EN 30
G4.14 Receiver Blocking V2.2.2 V2.2.2 (201907) clauset.3.1.12 0#4.3.2.11 328Vv2.2.2 (2019
(201907) 07)clause 5.4.11.2)
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S. No.

Parameter Name

Standard/
Parameter

Applicability/Limits/ Values

Remarks

G4.15

Geaclocation capability

ETSI EN300 328
V2.2.2

(201907)

As per ETSI EN 300 328

V2.2.2 (201907) clauset.3.1.130r4.3.2.12
(Only for equipment with gelocation
capability)

Annexure-G5 LoRa/ SigFox/ RFID / RF Mesh working in frequency band 865 MHz to 867 MHz

domain

\V3.2.1 (201806)

V3.2.1 claus&t.2.2

S. No. Parameter Name Standard/ Applicability/Limits/ Values Remarks
Parameter
G5h.1 Frequency of Operation of Latest NFAP 865 MHz to 867 MHz
Interface Annexurel (As per WPC GSR 564(E))

G5h.2 EIRP for Interface ETSI EN 300 22 Test as per ETSIEN 3

V3.2.1(201806) | <4 W 2201 V3.1.1clause 5.2.
As per WPC GSR64 (E)

G5h.3 Maximum Transmit Power ETSIEN 300 22 | <1'W Test as per ETSIEN 3

VV3.2.1(201806) | As per WPC GSR 564 (E) 220-1V3.1.1 clause
5.2.2
G5.4 Unwanted emissions in the spurioufETSI EN 300 22 |As perETSI EN 300 22& Test as per ETSIEN 3

220-1V3.1.1 clause
5.9.3
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S. No. Parameter Name Standard/ Applicability/Limits/ Values Remarks
Parameter
G5.5 TX effective radiated power ETSI EN 300 22 |As perETSI EN 300 22 Test as per ETSI EN
V3.2.1 (201806) V3.2.1 clausé.3.1 2201V3.1.1 clause
5.2.2
G5.6 TX Maximum e.r.p spectral density [ETSI EN 300 22 |As perETSI EN 300 22& Test as per ETSI EN
V3.2.1 (201806) V3.2.1 clausél.3.2 220-1V3.1.1 clause
(Applies to EUT using annex B bands I, L. 5.3.2
Applies to EUT using DSSS or wideband
techniques other than FHSS modulation, usin
annex C band X.)
G5.7 TX Duty cycle ETSI EN 300 22 |As perETSI EN 300 222 Test as per ETSIEN
V3.2.1 (201806) Vv3.2.1 clauset.3.3 220-1V3.1.1 clause
(Not applicable to EUT with politspectrum 55.2
access where permitted in annex B, table B.1
annex C, table C.1 or any NRI.)
G5h.8 TX Occupied bandwidth / Carrier |[ETSI EN 300 22 | 200 KHz Test as per ETSI EN
bandwidth VV3.2.1(201806) |(As per GSR 564 (E)) 2201V3.1.1 clause
5.6.3
(Ref :ETSI EN 300 22
V3.2.1 clauset.3.4)
G5.9 TX out of band emissions ETSI EN 300 22 |As perETSI EN 300 22 Test as per ETSI EN
V3.2.1 (201806) Vv3.2.1 clauset.3.5 220-1V3.1.1 clause
(Applies to EUT with OCW > 25 kHz.) 5.8.3
G5.10 TX Transient ETSI EN 300 22 |As perETSI EN 300 22€ V3.2.1 claus&t.3.6 Test as per ETSI EN
V3.2.1 (201806) 220-1V3.1.1 clause
5.10.3
G5h.11 TX Adjacent channel power ETSI EN 3002202 |As perETSI EN 300 222 V3.2.1 clauset.3.7 Test as per ETSI EN
V3.2.1(201806) (Appl i es to EUT with 2201V3.1.1 clause
5.11.3
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S. No. Parameter Name Standard/ Applicability/Limits/ Values Remarks
Parameter
G5.12 TX behaviour under low voltage  [ETSI EN 300 22 |As perETSI EN 300 22 V3.2.1 clauset.3.8 Test as per ETSIEN 3
conditions V3.2.1 (201806) |(Applies to battery powered EUT.) 2201V3.1.1 clause
5.12.3
G5.13 TX Adaptive power control ETSI EN 300 222 |As perETSI EN 300 222 V3.2.1 clauset.3.9 Test as per ETSIEN 3
V3.2.1 (201806) |(Applies to EUTwith adaptive power control usi| 220-1 V3.1.1 clause
annex C band AA 5.13.3
G5.14 TX FHSS ETSI EN 300 22 |As perETSI EN 300 22 V3.2.1 clausel.3.10 | Declaration to be made
V3.2.1 (201806) (Applies to FHSS EUT) by Manufacturer as pe
ETSI EN 300 22¢»
V3.1.1 clause 4.3.10.3
G5.15 TX Short term behaviour ETSI EN 300 22 |As perETSI EN 300 22 V3.2.1 clauset.3.11 | Test as per ETSI ENBOO
V3.2.1 (201806) |(Applies to EUT using annex C bands Y, Z, AA 2201 clause 5.5.2
AB, AC, AD
G5.16 RX sensitivity ETSI EN 300 222 |As perETSI EN 300 222 V3.2.1 clauset.4.1 Test as per ETSIEN 3
V3.2.1 (201806) (Applies to EUT with polite spectrum access.) 2201 clause 5.14.3
G5.17 Clear channel assessmémieshold [ETSI EN 300 22@ |As perETSI EN 300 22@ V3.2.1 clauset.5.2 Test as per ETSIEN 3
V3.2.1 (201806) (Applies to EUT with polite spectrum access.) 220-1 V3.1.1 clause
5.21.2.3
G5.18 Polite spectrum access timing ETSI EN 300 222 |As perETSI EN 300 222 V3.2.1 clauset.5.3 Test as per ETSIEN 3
parameters V3.2.1 (201806) (Applies to EUT with polite spectrum access.) 2201 V3.1.1 clause
5.21.3.2
G5.19 RX Blocking ETSI EN 300 222 |As perETSI EN 300 22 V3.2.1 clausel.4.2 Test as per ETSIEN 3

\V3.2.1 (201806)

2201 V3.1.1 clause
5.18.6
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Remarks

S. No. Parameter Name Standard/ Applicability/Limits/ Values
Parameter
G5.20 Adaptive Frequency Agility ETSI EN 300 22 |As perETSI EN 300 222 V3.2.1 clausé&.5.4 | Testas per ETSIEN 3

\V3.2.1 (201806)

(Applies to EUT with AFA.)

2201V3.1.1 clause
5.21.4
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Annexure-G6 RFID/ NFC working in frequency bands 50KHz to 200KHz or 13.553 MHz to

13.567MHz
S. No. Parameter Name Standard/ Applicability/Limits/ Values Remarks
Paramete
r
G6.1 Frequency of Operation of |Latest NFAP 50KHz to 200KHz Test as per ETSI EN 30
Interface Annexurel (As per WPC GSR 90 (E)) 330V2.1.1 (201702)
clause 6.2.2.
And/ OR
13.553 MHz to 13.567MHz
(As per WPC GSR 884(E))
G6.2 Permitted range of operatinglLatest NFAP 50KHz to 200KHz As per ETSI EN 300 33
frequencies Annexurel And/OR V2.1.1 (201702) clause
13.553 MHz to 13.567MHz 4.3.1,the permitted rang
of operating frequencies
used by the EUT shall b
declared by the
manufacturer.
G6.3 Modulation bandwidth ETSI EN 300 330 As per ETSI EN 300 3302.1.1 (201702) clause 4.3.3 [Test as per ETSI EN 300
V2.1.1 (201702) 330Vv2.1.1 (201702)
clause 6.2.3.
G6.4 Transmitter Hfield ETSI EN 300330 50KHz to 200KHz Test as per ETSI EN 30(¢
requirements V2.1.1 (201702) (As per WPC GSR 90 (E)) 330V2.1.1(201702)
clause 6.2.4.
OR
13.553 MHz to 13.567MHz
(As per WPC GSR 884(E))
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S. No.

Parameter Name

Standard/
Paramete
r

Applicability/Limits/ Values

Remarks

(Ref: ETSI EN 300 33¥%2.1.1 (201702) clause 4.3.4)

G6.5 Transmitter RF carrier currerfETSI EN 300 330 As per ETSI EN 300 3302.1.1 (201702) clause 4.3.5 [Test as per ETSI EN 300
V2.1.1 (201702) | (Only for equipment under class 3 in clause 6.1.2)  330V2.1.1 (201702)
clause6.2.5.
G6.6 Transmitter radiated-field |[ETSI EN 300 330As per ETSI EN 300 3302.1.1 (201702) clause 4.3.6 [Test as per ETSI EN 300
V2.1.1 (201702) _ _ 330V2.1.1 (201702)
(Only for equipment under class 3 in clause 6.1.2) clause 6.2.6.
G6.7 Transmitter conducted ETSI EN 300 330As per ETSI EN 300 3302.1.1 (201702) clause 4.3.7 |[Test as per ETSI EN 30C
spurious emissions V2.1.1 (201702 ] ] 330V2.1.1 (201702
P ( ) (Only for equipment under class 3 in clause 6.1.2) clause 6.2.; )
G6.8 Transmitteradiated spuriousETSI EN 300 330As per ETSI EN 300 3302.1.1 (201702) clause 4.3.8 [Test as per ETSI EN 300
domain emission limits < 30 V2.1.1 (201702) 330V2.1.1 (201702)
MHz clause 6.2.8.
G6.9 Transmitter radiated spurioufETSI EN 300 330As per ETSI EN 300 3302.1.1 (201702) clause 4.3.9 [Test as per ETSI EN 300
domain emission limits 30 [V2.1.1 (201702) . . 330V2.1.1 (201702)
MHz (NA) (For equipment under class 1, 2 and 4 in clause 6.1.2) clause 6.2.9
G6.10 Transmitter Frequency stabilETSIEN 300 330}As per ETSI EN 300 3302.1.1 (201702) clause 4.3.10 [Test as per ETSI EN 300
V2.1.1 (201702) Onlv for ch lized 330Vv2.1.1 (201702)
(Only for channelized systems) clause 6.2.10
G6.11 Receiver spurious emissionsETSI EN 300 330As per ETSI EN 300 3302.1.1 (201702) clause 4.4.2 [Test as per ETSI EN 30Q

V2.1.1 (201702)

(Does only apply to receivers which a notlooated with

330Vv2.1.1 (201702)
clause 6.3.1
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S. No. Parameter Name Standard/ Applicability/Limits/ Values Remarks
Paramete
r
transmitters)
G6.12 Adjacent channel selectivity [ETSI EN 300 330As per ETSI EN 300 3302.1.1 (201702) clause 4.4.3 [Test as per ETSI EN 30C
V2.1.1 (201702) |(Only for channelized systems in clause 4.4.1) 330V2.1.1 (201702)
clause 6.3.2
G6.13 Receiver blocking or ETSI EN 300 330As per ETSI EN 300 3302.1.1 (201702) clause 4.4.4 [Test as per ETSI EN 30C
desensitization V2.1.1 (201702) | (Not for tagging systems in clause 4.4.1) 330V2.1.1 (201702)
clause 6.3.3
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Annexure-H: Ethernet Interface Parameters Parameter Group: Ethernet Interface (INTETH)

Note:DUT needdo betestedonly for thoseinterfacerangeSR, LR, ER,FR, etc)which arementionedn theBill of Materials(BOM)
submittedby applicant.

The new additional proposed ranges have been highlighted below

S.No. Interface Name ParameterName |Standard Limits / Values Applicability
/ Remarks
H.1 |Gigabit Ethernet  |Link SpeedandAuto [[EEE 802.3 Appendixll, Test4
Electricalor10100 |Negotiation GE
1000BaseT Ethernet
H.2 [Fast Ethernet Link SpeecandAuto IEEE 802.3 Appendixll, Test4
Electricalor 10/100 |Negotiation GE
Base TEthernet
H.3 |GigabitEthernet Average Launch  |clause 38.3.1 Transmitter |Max shall be lesser of hazdeyel 1
Optical Powerfor 1 GEOpt |opticalspecification®f IEEE |safetylimit as def by 38.7.2 or avg
802.32018Sec3, ShortHaul [receive power (max) def by tald3&-4
Min =-9.5dBm
clause 38.4.1 Transmitter  Max = -3 dBm
opticalspecification®f IEEE |Min =-11.5dBmfor6 2. 5 & m
802.32018Section3,Long |-
Haul 11.5dBmfor 50¢ nMMF, -
11.0dBmfor SMF
H.4 |GigabitEthernet Wavelengthfor 1 GE [EEE802.3zCL.38,ShortHaul[7707 860nm
Optical opt IEEE802.3zCL.38,LongHaul 127071 1355nm
H.5 |GigabitEthernet Receiver clause38.3.2Receivemptical -17dBm
Optical Sensitivity for 1 specification®f IEEE802.3
GE Opt 2018 Sectiof8, short haul
38.4.2 longhaul -19dBm
H.6 |10GigabitEthernet |Wavelengttfor 10GEIEEE 802.3aeCl 52, ShortHaul840- 860nm
Optical Int IEEE 802.3a€CI 52, Long Haul|12601 1355nm
IEEE802.32018,ER 15301 1565nm
H.7 |10GigabitEthernet |Receiver table52-9 for SR,52-13for LR -11.1dBm
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Optical Sensitivity for 10 and
GE Int 52-17 for ER of IEEE 802.3ae
specificationsSR
LR -12.6dBm
ER -14.1dBm
H.8 [10GigabitEthernet | Average Launch table52-7 for SR,52-12for Max shallbelesserf thehazard
Optical Powerfor 10 GEOptLR and 5216 for ER of level 1 safety limit as def by
IEEE 802.3ae specifications,| 52.10.2 or the avg receive
Short Haul power(max)defby table52-9 Min
=-7.3dBm
Long Haul Max=0.5dBmMin =-8.2dBm
ER Max = 4.0dBm
Min =-4.7dBm
H.9 [40GigabitEthernet | Average Launch [Table86-6 for SR4and87-7 Max=2.4dBmMin =-7.6dBm
Optical Powerfor 40 GE Optfor LR4,
ER4of IEEE 802.3ba
specificationsSR4
IEEE 802.3ba R4 Max =2.3dBmMin = -7 dBm
IEEE 802.3bsER4 Max=4.5dBmMin=-2.7 dBm
H.10 [40GigabitEthernet | Wavelengtifor 40 |[EEE802.3baSR4 84071 860nm
Optical GE opt IEEE 802.3bal.R4, ER4 1264.5t0 1277.5nm
1284.5t0 1297.5nm
1304.5t0 1317.5nm
1324.5t0 1337.5nm
H.11 |40GigabitEthernet | Receiver Table86-8 for SR4and87-8 | -5.4dBm
Optical Sensitivity for 40  for LR4 of IEEE 802.3ba
GE Opt specifications,
SR4
LR4 -11.5dBm
ER4 -19dBm
H.12 |100GigabitEthernet| Average Launch [Table86-6 for SR10,88-7 for | Max=2.4dBmMin =-7.6dBm
Optical Powerfor 100GE |LR4/ERA4 of IEEE 802.3ba
Opt specificationsSR10
SR4 Max = 2.4dBm Min =8.4dBm Table 956 of IEEE Std 802:2022
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LR4 Max = 4.5 dBm
Min =-4.3 dBm
ER4 Max=2.9 dBm
Min=-2.9 dBm
FR1, Table 140.6 of IEEE Min =-3.1dBm,
802.3cu Max= 4 dBm
H.13 [100GigabitEthernet| Wavelengttfor 100 | IEEE 802.3ba, SR10 8407 860 nm
Optical GE Opt SR4 840 to 860 nm Table 956 of IEEE
Std 802.32022
LR4/ER4 1294.53 to 1296.59 nm Test may be carried out against any (¢
1299.02 to 1301.09 nm the specified wavelength range
1303.54 to 1305.63 nm
1308.09 to 1310.19 nm
FR1, Table 140.6 of IEEE 1304.5t0 1317.5 nm
802.3cu
H.14 |100GigabitEthernet| Receiver Table 868 for SR10, 88 for | -5.4 dBm
Optical Sensitivity for 100 | LR4/ERA4 of IEEE 802.3ba
GE Opt specifications, SR10
SR4 -5.2 dBm (Stressed) Table 957 of IEEE Std 802-:2022
LR4 -8.6 dBm
ER4 -21.4 dBm
FR1, Table 140.7 of IEEE -4.5 dbm for TECQ<1.4dbm /
802.3cu -5.9dBm+TECQ for
1.4dB<=TECQ<=3.4dBm
H.15 |FastEtherneOptical | AveragelLaunch IEEE 802.3 (2018), 100BASH -8 dBm (Max.)
Powerfor FE Opt LX10, -15 dBm (Min.)
Table 583 (Long Wavelength
IEEE 802.3 (2018), 100BASE -8 dBm (Max.)
BX10 -14 dBm (Min.)
Table 585 (Bi-directional
Long Wavelength)
H.16 [FastEtherneOptical | Wavelengttor IEEE 802.3 (2018), 100BASE 1260 to 1360 nm
FE opt LX10,
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Table 583 (Long Wavelength

IEEE 802.32018), 100BASE
BX10

Table 585 (Bi-directional
Long Wavelength)

1480 to 1580 nm (100BASBX10-
D)
1260 to 1360 nm (100BASBX10-
V)

H.17 |FastEtherneOptical | Receiver IEEE 802.3 (2018), 100BASH -25 dBm
Sensitivity for FE | LX10,
Opt Table 584 (Long Wavelength
IEEE 802.3 (2018), 100BASH -28.2 dBm
BX10
Table 586 (Bi-directional
Long Wavelength)
H.18 [25GigabitEthernet | Average Launch Table 1146 for LR of IEEE Max=2 dBm Min=7 dBm
Optical Powerfor 25 GEOpt| 802.3 2018
SR Max = 2.4dBm Min =8.4dBm Table 956 as
mentioned in
Section 112.6.1 of
IEEE Std 802.2022
ER Max=6 dBm Min=3 dBm
H.19 [25GigabitEthernet | Wavelengttfor 25 | LR 12951325 nm
Optical GE Opt SR 840 to 860 nm Table 956 as mentioned in Section
112.6.1 of IEEEStd
802.32022
ER 12951310 nm
H.20 [25GigabitEthernet | Receiver LR -12 dBm
Optical Sensitivity for 25 | SR -5.2 dBm (Stressed) Table 957 as mentioned in Section
GE Opt 112.6.2 of IEEE Std
802.32022
ER -19 dBm
H.21 |50 GigabitEthernet | AveragelLaunch As per table 139.6 of IEEE | Max = 3 dbm, Min =4.1 dbm
Optical 802.3cn,
Powerfor 50 GEOpt | FR
SR Max=4dBm Table1388 of IEEE
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Min=-6.5dBm

802.32022

LR Max = 4.2 dbm, Min =4.5 dbm
ER Max = 6.6 dbm, Min = 0.4 dom
H.22 | 50GigabitEthernet| Receiver As per table 139.7 of IEEE
Optical Sensitivity for 50 802.3cn, =max {6.9, SECQ 8.3) (dBm)
GE Opt FR
SR =max { 6.5, SECQ 7.9) (dBm) Table1389 of IEEE
802.32022
LR
=max {8.4, SECQ 9.8) (dBm)
ER
=max {15.1, SECQ 16.5) (dBm)
H.23 50 GigabitEthernetl Wavelengtffor As per table 139.6 of IEEE | 1304.5 to 1317.5 nm (for FR, LR & | Table1388 of IEEE
Optical 50 GE Opt 802.3cnSR ER cases}40 to 860 nm 802.32022
H.24 | 200GigabitEthernelAverage Launch Table121-6 for DR4, 1229 Max=3 dBm Min=5.1 dBm
Optical Powerfor 200GEOpt for LR4 Max=4dBm
z[al)rl1_\§14FR4 of IEEE 802.3cn, Mln—_—6.5dBm Table1388 of IEEE
Max=5.3 dBm 802.32022
SR4 Min=-3.4 dBm '
LR4 Max=4.7dBm Min=4.2 dBm
FR4
H.25 [200GigabitEthernet Wavelengttfor 200 | DR4 1304.5t0 1317.5 nm
Optical GE Opt SR4 840 to 860 nm Table1388 of IEEE
802.32022
LR4 1294.53 to 1296.59 nm Test may be carried out against any (¢
1299.02 to 1301.09 nm the specified wavelength range
1303.54 to 1305.63 nm
1308.09 to 1310.19 nm
FR4 1264.5t0 1277.5 Test may be carried out against any (¢

1284.5t0 1297.5

1304.5 to 1317.5 Units (nm) to be
mentioned

1324.5t0 1337.5

the specified wavelength range
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H.26 [200GigabitEthernet| Receiver DR4 max(6.1,SECQ7.5) dBm [ref
Optical Sensitivity for 200 Equation (12413)]
GE Opt Average | SR4 = Max( 6.5, SECQ 7.9) Table 1399 IEEE 802.2022
launch power, LR4 max¢7.2,SECQ8.6) dBm [ref
eachlane(max) Equation (122)]
FR4 max(5.5,SECQ6.9) dBm [ref
Equation (1221)]
H.27 [400GigabitEthernet| Average Launch Table1246 for DR4, 12210 | Max=4 dBm Min=2.9 dBm
Optical Powerfor 400GE | for
Opt Average launcl LR8 and FR8 of IEEE 802.3c
power, each lane | DR4
SR8 Max=4dBm Table1388 of IEEE
Min=-6.5dBm 802.32022
LR8 Max=5.3 dBm Min=2.8 dBm
FR8 Max=5.3 dBm
Min=-3.5 dBm
H.28 [400GigabitEthernet| Wavelengttfor 400 | Table1246 for DR4, 12210 | 1304.5t0 1317.5 nm
Optical GE Opt forLR8 and FR8, DR4
SR8 840 to860 nm Table1388 of IEEE 802.2022
LR8 and FR8 1272.5510 1274.54 nm Test may be carried oagainst any of
1276.89 to 1278.89 nm the specified wavelength range
1281.25 10 1283.27 nm
1285.65 to 1287.68 nm
1294.53 to 1296.59 nm
1299.02 to 1301.09 nm
1303.54 to 1305.63 nm
1308.09 to 1310.19 nm
H.29 [400GigabitEthernet| Receiver DR4 max(3.9,SECQ5.3) dBm [ref
Optical Sensitivity for 400 Equation (1241)]
GE Opt SR8 = Max(i 6.5, SECQ 7.9) Table 1329 IEEE 802.2022
LR8 max(6.6,SECQ8) dBm [ref
Equation (1225)]
FR8 max(4.8,SECQ6.2) dBm [ref
Equation (1224)
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ANNEXURE -H2: Technical Requirements of Hypervisor

Parameter Group: Hypervisor

S.No. Parameter Name Standard / Parameter Test Specifications Remarks
H2.1 Resiliency OPNFVRelease 2019.12 (Clause 8.1.1) | OpenStack Services As per acceptable Limits
HA test specifications defined under OPNFV
H2.2 Resiliency OPNFV Release 2019.12 (Clause 8.1.4) | Stress Test Specification Release 2019.12
H2.3 Role Based Access Control | OPNFVRelease 2019.12 (Clause 8.1.2) | Patrole Tempest Tests
H2.4 Role Based Access Control | OPNFV Release 2019.12 (Clause 8.1.3) | Patrole Tempest Tests Depend on
Vxlan
H2.5 Role Based Access Control | OPNFV Release 2019.12 (Clause 8.1.6) | Tempest Identity v3 tesjpecification
H2.6 Scheduling OPNFV Release 2019.12 (Clause 8.1.9) | VM Resource Scheduling on Multiplg
Nodes test specification
H2.7 Image Services OPNFV Release 2019.12 (Clause 8.1.7) | Tempest Image test specification
H2.8 Network Security Group OPNFVRelease 2019.12 (Clause 8.1.5) | Tempest Compute test specification
H2.9 Interoperability OPNFV Release 2019.12 (Clause 8.1.13) | OpenStack Interoperability test
specification
H2.10 Networking OPNFV Release 2019.12 (Clause 8.1.8) | IPv6 test specification
H2.11 Networking OPNFV Release 2019.12 (Clause 8.1.10) | Tempest Network API test
specification
H2.12 Networking OPNFV Release 2019.12 (Clause 8.1.11) | Tempest Network Scenario test
specification
H2.13 Networking OPNFV Release 2019.12 (Clause 8.1.14) | Neutron Trunk Port Tempest Tests
H2.14 Networking OPNFV Release 2019.12 (Clause 8.1.16) | Tempest Volume test specification
H2.15 Networking OPNFV Release 2019.12 (Clause 8.1.18) | Vping test specification
H2.16 Networking OPNFV Release 2019.12 (Clau&é.19) VPN test specification
H2.17 Life Cycle Events OPNFV Release 2019.12 (Clause 8.1.15) | Common virtual machine life cycle
events test specification
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Annexure-lI: PDH Interface Parameters

Parameter Group: PDH Interface (INTPDH)

S. No. | Interface Name Parameter Name Standard/ Parameter | Limits/ Values Applicability/
Remarks
1.1 2MbpsE1l Input Jitter Tolerance for 2 Mbps Int G.823/ETSI TBR4 Fig 13,Clause Ner.1.2
1.2 2MbpsE1 Input Return Loss for 2 Mbps Int G.703/ ETSI TBR4 51 to 102(kHz)-12dB
Cl.9.3.1
102 to 2048(kHz)L8dB
2048 to 3072(kHz)1L4dB
1.3 2MbpsE1l Nominal Bit Rate with Tolerance 2 Mbps In{ G.703/ ETSI TBR4 2048Kbps
Cl.9.2.3
1.4 2MbpsE1l Output Jitter for 2 Mbps Int G.823/ETSI TBR4 20 to 100 kHz1.5(Ulpp)
18 k to100kHz0.2(Ulpp)
1.5 2MbpsE1 Pulse Mask for 2 Mbps Int G.703/ ETSI TBR4 Figure 111 clausell.2
1.6 ISDN PRI Input Jitter Tolerance for PRI G.823, 1.431, ETSI
TBR-4
1.7 ISDN PRI Input Return Loss for PRI G.703, CI. 11.3, ETSI
TBR-4 ClI. 9.3.1
1.8 ISDN PRI Bit Rate Tolerance PRI G.703, Cl. 11.1, ETSI
TBR-4 CI. 9.2.3
1.9 ISDN PRI Output Jitter for PRI G.823, 1.431, ETSI
TBR-4
1.10 ISDN PRI Pulse Mask for PRI G.703, Cl. 11.2, ETSI
TBR-4 Cl. 9.2.1
.11 8MbpsE?2 Input Jitter Tolerance for 8 MBPS Int G.823 Fig 14 ,clause 7.1.3
.12 8MbpsE2 Input Return Loss for 8 MBPS Int G.703 211 to 422KHz)-12dB
422 to 8448KHz)-18dB
8448 to 12 672(KHZ)
14dB
1.13 8MbpsE2 Nominal Bit Rate with Tolerance 8 MBPS Ir] G.703 8448 kbit/s
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S. No. | Interface Name Parameter Name Standard/ Parameter | Limits/ Values Applicability/
Remarks
.14 8MbpsE2 Output Jitter for 8 MBPS Int G.823 20to 400 kHz-1.5(Ulpp)
3 k to 400 kHz0.2(Ulpp)
1.15 8MbpsE?2 Pulse Mask for 8 MBPS Int G.703 Figure 121, clausel2.2
1.16 34MbpsE3 Input Jitter Tolerance for 34 Mbps Int G.823 Fig 15 claus€’.1.4
.17 34MbpsE3 G.703 860 t0172(QkHz)-12dB
1720 to 34 36&Hz)-
Input Return Loss for 34 Mbps Int 18dB
34 368 to 51 550 (kHz)
14dB
1.18 34MbpsE3 N Nominal Bit Rate with Tolerance 34 Mbpgy G.703 34 368 kbit/s
Int
1.19 34MbpsE3 G.823 100 to 800 Kz -
1.5(Ulpp)
Output Jitter for 34 Mbps Int
10 k to 800 kHz
0.15(Ulpp)
1.20 34MbpsE3 Pulse Mask for 34 Mbps Int G.703 Figure 131,clausel3.2
1.21 64 Kbps Input Jitter Tolerance for 64 KBPS Int G.823 Figure 12, claus&.1.1
1.22 64 Kbps Input Return Loss for 64 KBPS Int G.703 4 to 13KHz)-12dB
13 to 25¢KHz)-18dB
256 to 384(KHz)14dB
1.23 64 Kbps Nominal Bit Rate with Tolerance 64 KBPS I| G.703 64 kbit/s
1.24 64 Kbps Output Jitter for 64 KBPS Int G.823 20 to 20 k-0.25(Ulpp)
3 k to 20 kHz0.05(Ulpp)
1.25 64 Kbps Pulse Mask for 64 KBPS Int G.703 Figure 65,clause6.2.1.2
1.26 N X 64 Kbps Input Jitter Tolerance for NX64 KBPS Int | G.823, ETSI TBR4 Figure 12, claus€.1.1
Cl.9.3.3
1.27 N X 64 Kbps Input Return Loss for NX64 KBPS Int G.703 4 to 13KHz)-12dB
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S. No. | Interface Name Parameter Name Standard/ Parameter | Limits/ Values Applicability/
Remarks
13 to 25¢KHz)-18dB
256 to 384(KHz)14dB
1.28 N X 64 Kbps Nominal Bit Rate with TolerandeX64 G.703 64 kbit/s
KBPS Int
1.29 N X 64 Kbps Output Jitter for NX64 KBPS Int G.823, 1.431, 20 to 20 k-0.25(Ulpp)
ETSITBR4 Cl. 9.2.4
3 kto 20 kHz0.05(Ulpp)
1.30 N X 64 Kbps Pulse Mask for NX64 KBPS Int G.703 Figure 65,clause6.2.1.2
1.31 45Mbps Input Jitter Tolerance for 45 Mbps Int G.824 Fig-9, clausé 7.2.4
1.32 45Mbps -DC power G.703 No DC power
1.33 45Mbps Nominal Bit Rate with Tolerance 45 Mbps I G.703 44 736 kbit/s
1.34 45Mbps Output Jitter for 45 Mbps Int G.824 10 to 400kHz5.0(Ulpp)
30k to 400kHz0.1(Ulpp)
1.35 45Mbps Pulse Mask for 45 Mbps Int G.703 Fig 101, clause 10
1.36 140MbpsE4 Input Jitter Tolerance for 140 MBPS Int G.703, ETSI TBR4 015 dB over
Cl.9.3.1 range 7 MHz to 210 MHz
1.37 140MbpsE4 Input Return Loss fot40 MBPS Int G.703, ETSI TBR4 139264 kbit/s
Cl.9.2.3
1.38 140MbpsE4 Nominal Bit Rate with Tolerance 140 MBPY G.823 200 to 3.5 MHz
Int 1.5(Ulpp)
10 k to 3.5 MHz
0.0755 (Ulpp)
1.39 140MbpsE4 Output Jitter for 140 MBPS Int G.703, ETSI TBR4 Fig 14.1,14.2 claus&4.2
Cl.9.2.1
1.40 140MbpsE4 Pulse Mask for 140 MBPS Int G.703
.41 10 MBPS Min Peak Voltage for 10 MHz Int G.703
.42 10 MBPS Max Peak Voltage for 10 MHz Int G.823, ETSI TBR4 Fig 13,Clause Ner.1.2
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Annexure-J1: xDSL Interface Parameters

Parameter Group: DSL Interface (INTDSL)

S. No. | Interface Name | Parameter Name Standard Limit/Value Remarks
J1.1 ADSLX Loop resistance for ADSLx ETSI EN 300 001 Table 2.3
J1.2 ADSLXx PSD for ADSLX Int ITU G.992.2AnnexIl OR,
G.992.1(anneA) OR,
G.992.3 OR,
G.992.5.
J1.3 ADSLX Bit Rate for ADSLX Int ANSI T1.413 Issue 20R,
ITU G.992.20R,
ITU G.992.10R,
ITU G.992.1 Annex AOR,
ITU G.992.1 Annex BOR,
ITU G.992.3 Annex LOR,
ITU G.992.30R,
ITU G.992.40R,
ITU G.992.50R,
ITU G.992.5 Annex M
J1.4 ADSLX Insulation Test for ADSLXx Int ETSI EN 300 001 Cl. 2.2 OR
G.992.3
J1.5 ADSLXx Impulse Noise Protection for ADSLxt G.992.3 Appendix V Better than 2
J1.6 ADSLX Transmitted Power At ATLC for G.992.3 Annexurd
ADSLxInt
J1.7 ADSLXx Line Port impedance for ADSLxInt G.992.3
J1.8 VDSLx Insulation Test for VDSLX Int ETSI EN 300 001
J1.9 VDSLx Loop resistancér VDSLx ETSI EN 300 001
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J1.10 | VDSLXx Profiles for VDSLx G.993.1 OR G.993.2CI. 7.2

J1.11 | VDSLx Return Loss for VDSLXx G.993.1 Cl. 6.5 OR (G993.2

J1.12 | VDSLXx PSD for VDSLxInt G.993.1 Cl.6.2 OR G.993.2 ClI. 7.

J1.13 | VDSLX Line Port impedance foYDSLxInt G.993.1 OR G993.2

J1.14 | VDSLx Transmitted Power At ATLC for (G.993.1 OR (993.2

VDSLxInt

J1.15 | VDSLXx Bit Rate for VDSLxInt G.993.1 OR G993.2

J1.16 | G.FAST PPPoE for G.FAST Int RFC 2516 Functional Test AnnexP11

J1.17 | G.FAST PVC Support for G.FAST Int G.9700

J1.18 | G.FAST VPI-VCI Support for G.FAST Int G.9700

J1.19 | G.FAST Loop Resistance for G.FAST IntSLx ETSI EN 300 001

J1.20 | G.FAST Insulation Test for G.FAST Int G.9700

J1.21 | G.FAST Impulse Noise Protection for G.FASiit G.9700

J1.22 | G.FAST Throughput Test for G.FAST Int G.9700

J1.23 | G.FAST Profiles for G.FAST Int G.9700

J1.24 | G.HN Profiles for G.HN Int G.9960

J1.25 G.HN PSD for G.HN G.9964

J1.26 | SHDSL PSD for SHDSL Int G.991.2 <-30dBm
Annex B

J1.27 | SHDSL Return Loss for SHDSL G.991.2 Min 14dB over frequency
Annex B band of 20KHz to 2MHz 3

input/output of interface

J1.28 | SHDSL Transmitted Power for SHDSL Int G.991.2 +14.5+£0.5dBm for data

Annex B rate >2048kb/s
+13.5+£0.5dBm for data
rate <2048kb/s

J1.29 | SHDSL Insulation Resistance for SHDSL int (G.991.2 >5 M Ohm

J1.30 | SHDSL Throughput for SHDSL Interface G.991.2 64Kbpsto 2048Kbps

J1.31 | SHDSL LCL for SHDSL Interface G.991.2 >40dB over frequency ranSHDSL interface
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Annex B of BKHz to 2MHz having a metallic
termination of 135
ohm and a
longitudinal
termination of
33.80hm
J1.32 |MG.FAST Differential port impedance for MG.FAST IniG.9711 Ratio at different intervalClause 14.2
satisfy <0.20
J1.33 [MG.FAST Longitudinalconversion loss for MG.FAST I1G.9711 greater than or equal to 3Clause 14.1.1
dB in the frequency band
to 12 MHz.
J1.34 MG.FAST Loop Resistance for MG.FAST Int EN 300 001.
J1.35 |MG.FAST PSD for MG.FAST Int G.9710.
J1.36 |MG.FAST Profiles forMG.FAST Int G.9711 Clause 6.0, Table
P1 of G.9711
J1.37 [MG.FAST Throughput Test for MG.FAST Int G.9711 an aggregate (sum of
upstream and downstreal
data rate of up to 8 Ghit/s
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Annexure-J2: PON Interface Parameters

Parameter Group: PON Interface (INTPON)

S. No. | Interface Name Parameter Name Standard/ Limits/Values Remarks
Parameter
J2.1 GPON Operating Wavelength G.984.2 Cl. 8.2.5.1 | DS 148061500nm
in downstream direction for f
GPON Int
J2.2 GPON Operating Wavelength G.984.2 Cl. 8.2.5.2 | US 12601360nm (Class B/B+) or
in upstream direction for 12901330nm (Class C/C+/D)
GPON Int
J2.3 GPON Opt Output Power for G.984.2 0 to +4dBm (A) Note: Testing of optical
GPON Int at OLT +5.0 to +9.0 dBm (B) class (module) shall be
+1.5to +5.0 dBm (B+) limited to the one
+3.0to +7.0 dBm (C/C+) offered in the bill of
+6.0 to +10.0 dBm (D) material (BOM). And
A, B,B+, C, C+ and 0 [tested optical class sha
optical link budget for PON be mentioned on
Measured at 1490 nnMTCTE Certificate alsc
i.e. Rx or D/L mode. Refer following
Tables of ITUT G.984.2: (1) Table 2¢c &
Table 2f1 for Class A, Class B, Class C
(2) Table A.1 for Class B+ (3) Tablel
for Class C+, (4) Table V.2 for ClaBs
J2.4 GPON Opt Output Power for GBN | G.984.2 -3.0 to +2.0dBm (A)
Int at ONT -2.0 to +3.0 dBm (B)
+0.5 to +5.0 dBm (B+)
+2.0to +7.0 dBm (C)
+0.5 to +5.0 dBm (C+)
+0.5 to +5.0 dBm (D)
A,B,B+,C,C+ and 668L
optical link budget for PON
Measured at 1490nn
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i.e.Rx or D/L mode. Refer following
Tables of ITUT G.984.2: (1) Table 2¢ &
Table 2f1 for Class A, Class B, Class C
(2) Table A.1 for Class B+ (3) Tablél
for Class C+, (4) Table V.2 for ClaBs

J2.5 GPON Receiver Sensitivity for G.984.2 -24dBm(minimum) (A)
GPON Int at OLT -28 dBm(minimum) (B/B+)
-29 dBm(minimum) (C)
-32 dBm(minimum) (C+)
-35 dBm(minimum) (D) A,B,B+,C,C+
and 6D6 are cl asse
budget for PON Measured at 1490nm aNote: Testing of optical
OLT 6s PON port i .class(module)shall be
Refer following Tables ofTU-T limited to the one
G.984.2: offered in the bill of
(1) Table 2c & Table 2f1 for Class A, |material(BOM). And
Class B, Class C (2) Table A.1 for Clasgested optical class shé
B+ (3) Table V.1 for Class C+, be mentioned on
(4) Table V.2 for Class D MTCTE Certificate alsq
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J2.6 GPON Receiver Sensitivity for G.984.2 -21dBm(minimum) (A)
GPON Int at ONT -21 dBm(minimum) (B)
-27 dBm(minimum) (B+)
-28 dBm(minimum) (C)
-30 dBm(minimum) (C+)
-30dBm(minimum) (D) A,B,B+,C,C+
and 6DO6 are cl asse
budget for PON Measured at 1490nm a
OLT 6és PON port i
Refer following Tables of ITUr
G.984.2:
(1) Table 2c & Table 2f1 for Class A,
Class B, Class C (2) Table A.1 for €fa
B+ (3) Table V.1 for Class C+,
(4) Table V.2 for Class D
J2.7 GPON Protocol Test for GPON Int | G.984.x Refer List1l
J2.8 EPON Operating Wavelength IEEE 802.3ah DS 1480-1500 nm
in downstream direction Refer TEC GR on EPON(2019)
for EPON Int
J2.9 | EPON Operating Wavelength IEEE 802.3ah US 12661360 nm
in upstream direction for Refer TEC GR on EPON(2019)
EPON Int
J2.10 | EPON Opt Output Power for IEEE 802.3ah +2 dbm to +7dbm Note: Testing of optical
EPON Int at OLT Refer TEC GR on EPON(2019) class(module) shall be
J2.11 | EPON Opt Output Power for IEEE 802.3ah -1 dbm to +4dbm limited to the one
EPON Int at ONT Refer TEC GR on EPON(2019) offered in the bill of
J2.12 | EPON Receiver Sensitivity for IEEE 802.3ah ~27dbm(minimum)(for 1000Base material (BOM). And |
EPON Int at OLT PX20D) : tested optica class shg
30dbm(minimum)(1000BaseX20E D) e
Refer TEC GR on EPON(2019) MTCTE Certificate alsd
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J2.13 | EPON Receiver Sensitivity for IEEE 802.3ah -24dbm(minimum)(forl0O00Base
EPON Int at ONT PX20-U) -
27dbm(minimum)(1000BaseX20E U)
Refer TEC GR on EPON(2019)
J2.14 | EPON Protocol Test for EPON Int | IEEE 802.3ah. BBF | Refer List5
TR-201. AnnexJ2 Clause number 5.4, 5.5 and 8.2B&F-
TR-201 (Using EPON in the Context of
TR-101Issue: 1 Corrigendum 1 Issue
Date: July 2011)
J2.15 | XGPON Operating Wavelength G.987.2 DS 1575 1580 nm
in downstream direction
for XGPON Int
J2.16 | XGPON Operating Wavelength G.987.2 US 12601 1280 nm
in upstream direction for
XGPON Int
J2.17 | XGPON Opt Output Power XGPON | G.987.2 +2.0 to +6.0 dBnfN1)
Int at OLT +4.0 to +8.0 dBnfN2a)
+10.0 to +12.5 dBm (N2b)
+6.0 to +10.0 dBm (E1)
+8.0 to +12.0 dBm (E2a)
+14.5.0 to +16.5 dBm (E2b)
Note: Testing of optica
N1, N2, E1 and E2 are classes of opticgclass (module) shall be
path loss. Refer followingable 9.30f  |limited to the one
ITU-T G.987.2 offered in the bill of
J2.18 | XGPON Opt Output Power XGPON | G.987.2 +2.0to +7.0 dBm (N1,N2,E1, E2) material (BOM). And
Int atONT Refer following Table 9.4 of ITUr tested optical class
(G.987.2 shall be mentioned on
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J2.19 | XGPON Receiver Sensitivity (G.987.2 -27.5dBm for (N1) MTCTE Certificate
XGPON Int at OLT -29.5dBm for(N2) also.
-31.5dBm for(E1)
-33.5dBm for(E2)
Refer following Table 9.4 of ITU"
G.987.2
J2.20 | XGPON Receiver Sensitivity G.987.2 -28.0dBm for (N1)
XGPON Int at ONT -28.0dBm for(N2a)
-21.5dBm for(N2b)
-28.0dBm for (E1)
-28.0dBm for(E2a)
-21.5dBm for(E2b)
Refer following Table 9.3 of ITUF
G.987.2
J2.21 | XGPON Protocol test foXGPON G.987.x Refer List2
Int
J2.22 | XGSPON Operating Wavelength G.9807.1 "DSi. 15751 1580 nm(Basicwavelength
in downstream direction ii. 1480 to 1500 nm (optional
XGSPON Int wavelength)
XGS-PON systems come with two
operating wavelength options
Basic wavelength set: consists of XG
PON wavelength reuse, in which case
the system has to accommodate both
XGS-PON ONUs and legacy XG°ON
ONUs
Optional wavelength set: consists of
G-PON wavelength reuse, for the
operators having no legacy Gigabit
PON inthe deployment area
Refer ITUT G.9807.1"
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J2.23

XGSPON

Operating Wavelength
in upstream direction
XGSPON Int

G.9807.1

"USi. 12601 1280 nm(Basicwavelength
ii. 1300 to 1320 nnfoptionalwavelength)

XGS-PON systems come with two
operating wavelengtoptions

Basic wavelength set: consists of XG
PON wavelength reuse, in which case
the system has to accommodate both
XGS-PON ONUs and legacy XG°ON
ONUs

Optional wavelength set: consists of G
PON wavelength reuse, for the
operators having no legacy Gigabi
PON in the deployment area

Refer ITUT G.9807.1"

J2.24

XGSPON

Opt Output Power
XGSPON Int at OLT

G.9807.1

+2.0 to +5.0 dBm (N1)

+4.0 to +7.0 dBn{N2)

+6.0 to +9.0 dBn{E1)

N1, N2 and E1 are classes of optical lin
budget for PON.

Refer Table B.9.3 oftandard ITUT
G.9807.1

Note: Testing of optica
class (module) shall be
limited to the one
offered in the bill of
material (BOM). And
tested optical class
shall be mentioned on

J2.25

XGSPON

Opt Output Power
XGSPON Int at ONT

G.9807.1

+4.0 to +9.0 dBm (N1,N2,E1)
Refer Table B.9.4 of standard ITU
(G.9807.1

MTCTE Certificate
also

J2.26

XGSPON

Receiver Sensitivity
XGSPON Int at OLT

G.9807.1

-26.0 dBm (N1)
-28.0 dBm (N2)
-30.0 dBm (E1)

Refer Table B.9.4 of standard ITU
(G.9807.1

J2.27

XGSPON

Receiver Sensitivity
XGSPON Int at ONT

G.9807.1

-28dBm (N1, N2 and E1)
Refer Table B.9.3 of standard ITU
G.9807.1
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J2.28 | XGSPON Protocol Test for XGSPON It G.9807.x Refer List3
J2.29 | WDMPON Operating Wavelength G.694.1 us 1530nm1560nm CBand These are
in upstream direction (G.989.2/p2p Refer TEC GR omWWDM-PON(2017) proprietary
WDMPON Int WDM) implementation
J2.30 | WDMPON Operating Wavelength G.694.1 DS 1530nm1560nm GBand These are proprietary
in downstream direction (G.989.2/p2p Refer TEC GR oWWDM-PON(2017) implementation
WDMPON Int WDM)
J2.31 | WDMPON Opt Output Power G.694.1 +2.0to +7.0 dBm These are proprietary
WDMPON Int at OLT (G.989.2/p2p Refer TEC GR on WDMPON(2017) implementation
WDM)
Note: Testing of
J2.32 | WDMPON Opt Output Power G.694.1 -2.0 to +2.0 dBm optical class
WDMPON Int at ONT (G.989.2/p2p Refer TEC GR on WDMPON(2017) (module) shallbe
WDM) limited to the one
offered in the bill of
J2.33 | WDMPON Receiver Sensitivity G.694.1 -24.0 dBm material (BOM). I
WDMPON Int at OLT (G.989.2/p2p Refer TEC GR on WDMPON(2017) | And tested optica
WDM) class shall be
mentioned on
. —— MTCTE ifi
J2.34 | WDMPON Receiver Sensitivity G.694.1 -17.0 dBm alsoc Certificate
WDMPON Int at ONT (G.989.2/p2p Refer TEC GR on WDMPON(2017)
WDM)
J2.35 | WDMPON Throughput for WDMPON RFC2544 These are
Int proprietary
implementation
J2.36 | WDMPON Protocol test for G.694.1 Refer List -2 These are proprietary

WDMPON Int

(G.989.x/p2p
WDM)

implementation
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J2.37

NGNPON2

Operating Wavelength
in downstream direction
NGPON2Int

G.989.2

DS 1596-1603 nm
Refer ITUT G.989.2

J2.38

NGNPON2

Operating Wavelength
in upstream direction
NGPON2Int

G.989.2

us For TWDM PON
15241544nm for Wideband
15281540nm for Reduced band
15321540nm for Narrow band

For PtP WDM PON

15241625nm for Expanded Spectrum
16031625nm for Shared spectrum
Refer ITUT G.989.2

J2.39

NGNPON2

Opt Output Power NGPON2|

at OLT

G.989.2

For 2.48832 Gbit/s downstream
Direction

0.0 to +4.0 dBm (N1)

+2.0 to +6.0 dBnfN2)

+4.0 to +8.0 dBn{E1)

+6.0to +10.0 dBm (E2)

For 9.95328 Gbit/s downstream
Direction

+3.0 to +7.0 dBnfN1)

+5.0 to +9.0 dBnfN2)

+7.0 to +11.0 dBnfE1)

+9.0 to +11.0 dBngE2)

N1, N2, E1 and E2 are classes of optica
link budget for PON

Refer following Table 11.4 & Table 11.5

Note: Testing of optica
class (module) shall be
limited to the one
offered in the bill of
material (BOM). And
tested optical class
shall be mentioned on
MTCTE Certificate
also.

of ITU-T G.989.2
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J2.40

NGNPON2

Opt Output Power NGPONZ2|
at ONT

G.989.2

For2.48832 Ghit/s upstream
Direction

Type A link

+4.0 to +9.0 dBm (N1,N2, E1, E2)
Type B link

0to +5.0 dBm (N1, N2, E1, E2)
For 9.95328 Gbit/s upstream
Direction

Type A link

+4.0 to +9.0 dBnfN1)

+4.0 to +9.0 dBnfN2)

+4.0 to +9.0 dBm (E1)

NA (E2)

Type Blink

+2.0 to +7.0 dBnfN1)

+2.0 to +7.0 dBnf{N2)

+2.0to +7.0 dBnfE1)

+4.0 to +9.0 dBn{E2

Type A link values assume an
unamplified OLT receiver
Type B link values assume an amplified
OLT receiver with the amplifier at the
S/R-CG reference point

Refer bllowing Table 11.6 & Table 11.7
of ITU-T G.989.2

Note: Testing of optica
class (module) shall be
limited to the one
offered in the bill of
material (BOM). And
tested optical class
shall be mentioned on
MTCTE Certificate
alsa.

J2.41

NGNPON2

ReceiverSensitivity
NGPON2Int at OLT

G.989.2

For 2.48832 Gbit/s
Type A link

-26.0 dBm (N1)
-28.0 dBm (N2)
-30.5dBm (E1)
-32.5 dBm(E2)

Type B link
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S. No.

Interface
Name

Parameter Name

Standard/
Parameter

Limits/Values

Remarks

-30.0 dBm (N1)
-32.0 dBm (N2)
-34.5 dBm (E1)
-36.5 dBm (E2)

For 9.95328
Gbit/s Type

A link

-26.0 dBm (N1)
-28.0 dBm (N2)
-30.5 dBm (E1)
Type B link
-28.0 dBm (N1)
-30.0 dBm (N2)
-32.5dBm (E1)
-32.5dBm (E2)

Refer following Table 11.6 &
Table 11.7 of ITUT G.989.2

J2.42

NGNPON2

Receiver Sensitivity
NGPON2Int at ONT

(G.989.2

For 2.48832 Ghit/s
-30.0 dBm (N1,N2, E1, E2)

For 9.95328 Gbit/s
-28.0 dBm (N1,N2, E1, E2)

Refer following Table 11.4 &
Table 11.5 of ITUT G.989.2

Note: Testing of optical
class (module) shall be
limited to the one offered
in the bill of material
(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
alsa

J2.43

NGNPON2

Protocol Test for
NGPON2Int

G.989.x

Refer list-4
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J2.44 | RF Video RF Video Output 52-870 MHz, 14 dBmV RF video interface over
Bandwidth and Level coaxial F connector
J2.45 10G EPON Operating Wavelength in  |[EEE 802.3av. DS 157/hm,-2,+3nm Refer Table Number 75 of
downstream direction for 10( IEEE 802.3 (2018).
EPON Int
J2.46 | 10G EPON OperatingWavelength in IEEE 802.3av. 131Gt 50 nm( for Refer Table Number 75 of
upstream direction for 10G PRX10/PRX20/PRX30 1Gbps USIEEE 802.3 (2018).
EPON Int or
127Gt 10 nm(for 10Gbps US)
Or
1310+ 20 nm( for PRX4QGbps
uSs)
J2.47 10G EPON Opt OutputPower for 10G  |[EEE 802.3av. +2.0 to +5.0 dBm (Power Class [Note: Testing of optical
EPON Int at OLT PR10/PRX10/PR30/PRX30) class (module) shall be
OR limited to the one offered
+5.0 to +9.0 dBm (Power Class [N the bill of material
PR20/PRX20/PR40/PRX40)  |[(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
also.
Refer Table Number 75 of]
IEEE 802.3 (2018).
J2.48 | 10G EPON Opt Output Power for 10G |IEEE 802.3av. -1.0 to +4.0 dBm (PR10/PR20) |Refer Table Number 78 to

EPON Int at ONT

OR

+4.0 to +9.0 dBm (PR30)

OR

+6.0 to +9.0 dBm (PR40)

OR

-1.0 to +4.0 dBm (PRX10/PRX20
OR

759 of IEEE 802.3 (2018)

+0.6 to +5.6 dBm (PRX30)
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OR
+2.0 to +6.0 dBm (PRX40).

J2.49 | 10G EPON Receiver Sensitivity for 10G I[EEE 802.3av. -24dBm(PR10/PRX10), OR Refer Table Number 76 to
EPON Int at OLT 28dBm (PR20/PR30), OR7dBm [75-7 of IEEE 802.3 (2018)
(PRX20), OR-29.8dBm (PRX30), Note: Testing of optical
OR-29dBm (PR40), OR32dBm (class (module) shall be
(PRX40), limited to the one offered
in the bill of material
(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
alsa.
J2.50 | 10G EPON Receiver Sensitivity for 10G I[EEE 802.3av. -20.5 dBm (Power Class Refer Table Number 750
EPON Int at ONT PR10/PRX10/PR20/PRX20) of IEEE 802.3 (2018).
OR Note: Testing of optical
-28.5 dBm (Power Class class (module) shall be
PR30/PRX30) limited to the one offered
OR in the bill of material _
-29.5 dBm (Power Class (BOM). And tested _optlcal
PRA0/PX40) class shall be m_e_ntloned
on MTCTE Certificate
also.
J2.51 10GEPON Int | Protocol test for 10dEPON [[EEE 802.3av. BBF | Refer List5 Al l the AMan
Int TR-201 Clause number 5.4, 5.5 and 8.2 oparametersinder Clause
BBF-TR-201 (Using EPON in the number 142.5, Cl 143.5 af
Context of TR101 Issue: 1 Cl 144.5 of IEEE 802.3
Corrigendum 1 Issue Date: July (2018)
2011)
J2.52 | Nx25G EPON | Operating Wavelength in  |[EEE 802.3ca. DS1358 + 2 nm, 1342 + 2 nm. Note: OEM will support

downstream direction for
Nx25G-EPON Int

Note: one wavelength for 25Gbps
and two wavelength fas0Gbps.

either 25Gbps or 50Gbps.

Refer Table Number 142

to 1415 of IEEE 802.3ca.
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J2.53

Nx25G- EPON

Operating Wavelength in

upstream direction for Nx25¢

EPON Int

IEEE 802.3ca.

US 127Gt 10 nm,130G 10 nm,
1320 + 2.

Note: onewavelength for
10/25Gbps and two wavelength f
50Gbps.

Note: OEM will support
either 25Gbps or 50Gbps.

Refer Table Number 142
to 1415 of IEEE 802.3ca.

J2.54

Nx25G- EPON

Opt Output Power for Nx25G

EPON Intat OLT

IEEE 802.3ca.

Medium Power Class:

+5.0 dBm (max) (for 25Gbps DS)
OR +8.0 dBm (max) (for 50Gbps O
+5.0 dBm(max) per channel);

OR
High Power Class:

+7.8 dBm (max) (for 25Gbps DS)
OR +10.8 dBm (max) (for 50Ghpg
DS; +7.8 dBm(max) per channel)

Note: Testing of optical
class (module) shall b
limited to the one offered
in the bill of material
(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
also.

Refer Table Number 1415
to 14116 of IEEE 802.3ca

J2.55

Nx25G EPON

Opt Output Power for Nx25G

EPON Int at ONT

IEEE 802.3ca.

Medium Power Class:

+9.0 dBm (max) (for 10Gbps US)
OR +7.0 dBm (max) (for 25Gbps U
OR +10.0 dBm (max) (for 50Gbps
US; +7.0dBm (max) per channel);

OR
High Power Class:

+9.0 dBm (max) (for 25Gbps US)
OR +12.0 dBm (max) (for 50Gbps
US; +9.0dBm (m=) per channel);

Note: Testing of optical
class (module) shall be
limited to the one offered
in the bill of material
(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
alsa

Refer Table Number 1419
to 14120 of IEEE 802.3ca

J2.56

Nx25G EPON

Receiver Sensitivity for
Nx25GEPON Int at OLT

IEEE 802.3ca.

Medium Power Class:

-28.0 dBm (for 10Gbps US) OR
22.7 dBm per channel;

OR

Refer Table Number 1417
to 14218 of IEEE 802.3ca.

Note: Testing of optical
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High Power Class:
-28.0 dBm (for 10Gbps US) OR
24.3 dBm per channel;

class (module) shall be
limited to the one offered
in the bill of material
(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
alsao.

J2.57 | Nx25G EPON | Receiver Sensitivity for IEEE 802.3ca. Medium Power Class: Refer Table Number 1421
Nx25G-EPON Int atONT -21.4 dBm per channel; to 14122 of IEEE 802.3ca
OR
High Power Class: Note: Testing of optical
-24.1 dBm per channel; class (module) shall be
limited to the one offered
in the bill of material
(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
also.
J2.58 |Nx25G-EPON In{ Protocol test for Nx25¢EPONIEEE 802.3ca. To be added Al Il the AMan
Int parameters under Clause
number 76.5 and Cl 77.5 ¢
IEEE 802.3(2018)
J2.59 |MPX (GPON & | Operating Wavelength in (G.984.5. amendmei2| Supports corresponding standard
XGPON) upstream direction AnnexJ2 for GPON and XGPON.
J2.60 |MPX (GPON & | Operating Wavelength in G.984.5. amendmei| Supports corresponding standard
XGPON) downstream direction MPX It AnnexJ2 for GPON and XGPON.
J2.61 |MPX (GPON & | Opt Output Power MPX Int a] G.984.5. amendmei2| For GPON: Refer Table Number V.2
XGPON) OLT AnnexJ2 +1.5t0 +5.0 dBm (B+) OR ITU-T G.984.5 (amendme

+3.0to +7.0 dBm (C+) OR
+6.0 to +10.0 dBm (D).

AND

2).

Note: Testing of optical
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For XGPON:

+1.0to +5.0 dBm (B+) OR
+5.0to +9.0 dBm (C+) OR
+8.0to +12.0 dBm (D)

class (module) shall be
limited to the one offered
in the bill of material
(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
alsao.

J2.62 |MPX (GPON & | Opt Output Power MPX Int a| G.984.5. amendmeit| Supports corresponding standard
XGPON) ONT AnnexJ2 for GPON and XGPON.
J2.63 |MPX (GPON & [Protocol test for MPX int ITU-T G.984.x. Annex| Comply List-1 (GPON) and
XGPON) J2 and ITU-T G.987.x.| List-2(XGPON)
Annex-J2
S. No. |[Interface Name | Parameter Name Standard/ Parameter | Limits/Values Remarks
J2.64 |MPX (GPON & | Receiver Sensitivity MPX Int| G.984.5. amendmei2t| For GPON: Refer Table Number V.2 {
XGPON) at OLT AnnexJ2 -28 dBm (Class B+) OR32dBm  |ITU-T G.984.5 (amendme
(Class C+) OR35dBm (Class 2).
D)
AND
For XGPON: Note: Testing of optical
-26.5 dBm (Class B+) OR80.5 class(module) shall be
dBm (Class C+) OR33.5 dBm limited to the one offered
(Class D) in the bill of material
(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
alsa
J2.65 |MPX (GPON & | Receiver Sensitivity MPX Int| G.984.5. amendmei2| Supportorresponding standard
XGPON) at ONT AnnexJ2 for GPON and XGPON.
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J2.66 |MPS (GPON & | Operating Wavelength in  |G.984.5. amendmef2 | Supports corresponding standard
XGS PON) Upstream direction MPS Int |AnnexJ2 for GPON and XGSPON.
J2.67 |MPS (GPON & | Operating Wavelengtim (G.984.5. amendmet | Supports corresponding standard
XGS PON) Downstream direction MPS I|AnnexJ2 for GPON and XGSPON.
J2.68 |MPS (GPON & | Opt Output Power MPS Int 8/G.984.5. amendmet2t | For GPON: Refer Table Number V.2
XGS PON) OLT Annex-J2 +1.5to +5.0 dBm (B+) OR ITU-T G.984.5 (amendme
+3.0 to+7.0 dBm (C+) OR 2).
+6.0 to +10.0 dBm (D).
AND Note: Testing of optical
For XGSPON: class (module) shall be
+1.0to +4.0 dBm (B+) OR limited to the one offered
+5.0to +8.0 dBm (C+) OR in the bill of material
+8.0to +11.0 dBm (D) (BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
also.
J2.69 |MPS (GPON & | Opt Output Power MPS Int a|G.984.5. amendmef2 | Supports corresponding standard
XGS PON) ONT AnnexJ2 for GPON andXGSPON.
J2.70 |MPS (GPON & |Protocol test for MPS int ITU-T G.984.x. Annex| Comply List1(GPON) and List
XGS PON) J2 and ITU-T 3(XGSPON)
G.9807.x. AnnexJ2
J2.71 |MPS (GPON & | Receiver Sensitivity MPS Int|G.984.5. amendmes | For GPON: Refer Table Number IV.2 |
XGS PON) OLT AnnexJ2 -28 dBm (Class B+) OR32dBm  |[TU-T G.984.5 (amendme

(Class C+) OR35dBm (Class
D)

AND

For XGSPON:

-25 dBm (Class B+) OR29
dBm (Class C+) OR32 dBm

2).

Note: Testing of optical
class (module) shall be
limited to the one offered
in the bill of material

(Class D)
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(BOM). And tested optical
class shall be mentioned
on MTCTE Certificate
alsa

J2.72

MPS (GPON &
XGS PON)

Receiver Sensitivity MPS Int
ONT

G.984.5. amendmeng®.
AnnexJ2

Supports corresponding standard
for GPON and XGSPON.
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Parameter Group: PON Canmon (CONFPON)

Annexure-J3: PON Conmon Parameters

S. No. | Parameter Name Standard Remarks
J3.1 DOS Prevention, SSH va for CLI in ITU-T G.984.3section V.2, IEEE 802.3ah (FOR The denied Traffic streams
PON EPON, 10FEPON, Nx25G EPON), G.987.2 (FOR should not pass through the
XGPON), G.9807.1 (FOR XGSPON), OLT.
G.694.1 (FOR WDMPON), G.989.2 (FOR
NGPON2),SSH v2 RFC 4251.

J3.2 Frameloss of PON RFC 2544, Support a BER of better than
or equal to 18° at the MAC
service interface (or the frame
loss ratio
equivalent)

J3.3 Latency of PON RFC 2544. <1.5 ms one way for 20Km of
distance. refer Table
1.1/G.984.1

J3.4 MAC Address Learning and Aging G.984.1. (For GPON OLT), IEEE 802.3ah (FOR Yes/No

Control OLT EPON OLT), G.987.2 (FOR XGPON OLT), G.9807.1
(FOR XGSPON OLT), G.694.1 (FOR WDMPON
OLT), G.989.2 (FOR NGPON2 OLT) IEEE 802.3av
(For 10G EPON OLT), IEEE 802.3ca (For Nx25G
EPON)
, IEEE 802.1Q (Testing Procedure)s?2.3

J3.5 MAC Address Limitation in PON IEEE 802.3. The data stream is received
from only the number of
streams specified.

J3.6 Inbuilt port/ MAC Based 802.1x IEEE 802.1x. Authentication based on IEEE

Authentication in PON _ 802.1x shall bsupported.

J3.7 MAC Learning Support at OLT IEEE 802.3. Yes/No
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Parameter Name

Standard

Remarks

J3.8

Maximum Bandwidth Limiting in PON

G.984.3 Section 7.5 (For GPON OLT), IEEE 802.3aH]
(FOR EPON OLT), G.987.2 (FOR XGPON OLT),
G.9807.1 (FOR XGSPORLT),

G.694.1 (FOR WDMPON OLT), G.989.2 (FOR
NGPON2 OLT) IEEE 802.3av (For 10G EPON OLT)
IEEE 802.3ca (For Nx25G EPON)

max. 1Gbps (GPON)

J3.9

Minimum Guaranteed Bandwidth in PON

G.984.3 Section 7.5. (For GPON OLT), IEEE 802.3a
(FOR EPON OLT), G.987.¢FOR XGPON OLT),
G.9807.1 (FOR XGSPON OLT),

G.694.1 (FOR WDMPON OLT), G.989.2 (FOR
NGPON2 OLT) IEEE 802.3av (For 10G EPON OLT)
IEEE 802.3ca (For Nx25G EPON)

minimum 512Kbps

J3.10

Minimum two classes of Classification in
PON

G.984.3 Section 7.5. (For GPGDLT), IEEE 802.3ah
(FOR EPON OLT), G.987.2 (FOR XGPON OLT),
G.9807.1 (FOR XGSPON OLT),

G.694.1 (FOR WDMPON OLT), G.989.2 (FOR
NGPON2 OLT) IEEE 802.3av (For 10G EPON OLT)
IEEE 802.3ca (For Nx25G EPON)

support of all TCONTL, 2
.3, 4 types.

J3.11

PasswordBased Authentication in PON

ITU-T G. 988, IEEE 802.3. AnneX3

Password based authenticati
should be supported.

J3.12

Portid Based VLAN Support at OLT

G.984.1 (For GPON OLT), IEEE 802.3ah (FOR
EPON OLT), G.987.2 (FOR XGPON OLT), G.9807.1
(FOR XGSPON QT), G.694.1 (FOR WDMPON
OLT), G.989.2 (FOR NGPON2 OLT) IEEE 802.3av
(For 10G EPON OLT), IEEE 802.3ca (For Nx25G
EPON)

& IEEE 802.1Q (Testing Procedure)

Yes/No Provision of
creating multiple poritd based
multiple VLAN shall exist.
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S. No. Parameter Name Standard Remarks
J3.13 Switch Fabric Throughput Capability OLT | G.984.1 (For GPON OLT), IEEE 802.3ah (FOR Demonstrate support for full
EPON OLT), G.987.2 (FOR XGPON OLT), G.9807.1 wired speed throughput by
(FOR XGSPON OLT), G.694.1 (FOR WDMPON testing traffic through one
OLT), G.989.2 (FOR NGPON2 OLT), IEEE 802.3av | randomly chosen port of
(For 10G EPON OLT)IEEE 802.3ca (For Nx25G switch fabric then using this
EPON) value corroborate with
datasheet provided by chipse
vendor.
J3.14 Throughput of PON RFC2544 and respective standard i.e. 1)GPON Note: For Multi PON module
G.984.2/cl8.2.1, (2)XGPON5.987.2/C1 9.2.1,(3) interfaces i.e. MPX and MPS
NGPON2G.989.2/Cl 11.1.1,(4) XGSPONG.9807.1/Cl | throughput oftorresponding
B.9.2.1, (5) EPONEEE 802.3ah (6) 10&PON Table | Standard for GPON and
Number 751 of IEEE 802.3 (2018). (7) Nx25G EPON XGPON/XGSPON should be
Table Number 142 to 1415 of [EEE 802.3ca. supported.
Note: In order to verify non-
blocking of IPv4 and IPv6
traffic, Throughput test
shall be carried out with
IPv4 and IPv6 traffic. Refer
test case number 43 for test
seup
J3.15 VLAN Stacking to Network Support at IEEE 802.1ad & IEEE 802.1Q(testing procedure). Yes/No To testthe

OLT

double tagging support
between ONT an@LT.
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Annexure J417 DSLAM Functional Test

Applicable toY Standard |P- IP- Remarks
. DSLAM DSLAM
Test ParameterZ
With
splitter
POTS SPLITTERS Y
The broad specifications for splitter shall be:
a. 600-ohmimpedance
b. ETSI harmonized impedanselitter (ETSI TR 101 728).
. IEEE Y Y To check if more than 1 vlan can be passed over t
VLAN Aggregation: 802.1p same port in DSLAM
The DSLAM shall terminate PVCs on DSL line and aggrege
them over a single or multiple CustomdrANs, Service
VLANSs as well as a combination of them, at the uplink
interface. It shall also impleme&602.1p priority on the Etherng
flows.
Protocol Support RFC 2131} Y Y
DSLAM shall support DHCP based IP access with DHCP r
and DHCP option 82 for direct IP over Ethernet based a( RFC 3046
for video/gaming and other entertainment services.
PPPoE over ATM (U-interface): Figure 1 depicts the et Y Y To\fg(;ik PPtPOE ;Iestf]'og 'IS est_abllsh(?[_d ondthelsé.
end protocol stacks associated with PPPoE access method or system. Viethodology 1S mentioned in
forum technical report TR45. Annexure-E: group
3.3 _test 1 & Test 2 may be carried out to cater thi
clause.lt is tested through protocol simulator.
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PTA or
P LAC
IWF for IPOE PPP
PPP
Ethernet | 802.1Q, PPPoE
PPPOE 802.1ad
802.1Q,
Ethernet RFC Ethernet 802.1ad
2684 Ethernet
RFC 2684
ATM
ATM
Some
DSL Some 802.3
RG, DSL 802.3 Phy
xTU-R Phy
or
terminal XTU-R DSLAM BRAS
Figure &
. . . Y To check if IPOE i lish n the ADSL
IPoE_over ATM (U -interface): Figure 2 depicts the eftd-end V[())ST_ escstem ?/Iethsodeoslz)ab Sise;jneonti(;[ngd inSD‘
protocol stacks associated with IPoOE access method. ystem. gy )
forum technical report TR45. Annexure-E: group
P IWF for IPoE P P 3.3 test 1 & Test 2 may be carried out to cater thi
clause.lt is tested through protocol simulator.
Ethernet Ethernet | 802.1Q, 802.1Q, | Some
802.1ad 802.1ad | media
RFC RFC 2684 | Ethernet Ethernet
2684
ATM ATM
RG, DSL DSL Some Some
XT;Jr'R 8023 Phy 802.3 Phy
terminal  XTU-R DSLAM BRAS
Figure 2
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Ethernet Scalability

1. The device shall provide a means to limit the number
MAC addresses learned on any given port.

2. The device shaBupport placing all subscriber traffic
into a single or multiple VLANs on an uplink.

2. Check more than 1 vlan can pass through the j

1. Limit the port on DSLAM to 1 mac and send tw
mac traffic only one mac traffic which is defineq
will run.

Video application protocol support
1 IGMP Proxy
1 IGMPv2/v3 snooping

Further

1. IGMP proxy shall handle multicast and control where
packets has to be replicated (in terms of specific custq
VLANS or ports).

2. In upstream direction, IGMP proxy function shétirward
IGMP messages from subscriber to multicast VLAN.

3. In downstream direction, multicast streams shall
multiplexed in to subscri
messages received.

Capability to be demonstrated as describesansd.

Enable IGMP proxy and snooping and check
multicast channel is learnt once the channel is join

Filtering : The DSLAM shall allow the following filters to b
defined:

9 List of acceptable MAC destination addresses applic
to frames received at the upstream direction on brig
ports.

1 When attached to a bridged port, any frame received
a destination MAC not specified in the list shall
discarded.

Capability to bedemonstrated as describes in claus

Set the MAC address to be allowed per port, S
traffic of that mac and see it is going through. S
traffic of other mac and see that traffic is not going
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The DSLAM shd be capable of filtering L2 traffic
configurable per Port/PVC/Service basis at least for
following parameters
a. Source IP and MAC Address per port, per
PVC, per VLAN
b. Destination IP and MAC Address per port,
per PVC, per VLAN.
Broadcast Handling: As far as Ethernet broadcast traffic Y Y Capabiliy to be demonstrated as describes in clau
concerned, all downstream broadcast traffic shall be disce
with the exception cases called for by DHCP Relay Ag
PPPOE Intermediate Agent, and IGMP Snooping/ 1G
Snooping and Proxy functions.
Protection from ARP spoofing attacks Y Y 1. To check if DSLAM can block certain MAC.
1 Source MAC Flooding 2. To check if broadcast maan be controlled
T Broadcast control . . B . 3. Communication on same vlan can be done or
T L2 Peer t opiPrede)r Hofrhwaairrd blocked
1 Source MAC Spoofing
4. To check if mac is learnt on the DSLAM
Note:Wher ever RFC are referred, only O0shall é clauses given in the
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Annexure J5: Interpoerability Test

S. Interface TestCase Standard Limit/Value Remarks
No. [Name (Yes:TestPassNo: Test
failed)

J5.1 |OLT & ONU |ONT mustdiscoverautomaticallyontheOLT [ITU-T RecG.984.x; Yes/ No
afterconnectindiber having-9 dBmto -28 G.988 and TR255
dBm optical power

J5.2 OLT ONT SN canbeaddedmanuallywithout ITU-T RecG.984.x; Yes/ No
connectindiber. G.988 and TR255

J5.3 OLT ONT canbeaddedandremovedrom the ITU-T RecG.984.x; Yes/ No
OLT. G.988 and TR255

J5.4 OLT ONT canbeactivatedanddeactivatedrom the ITU-T RecG.984.x; Yes/ No
OLT/EMS/ Third PartyDatabase G.988 and TR255

J5.5 OLT & ONU , ITU-T RecG.984.x;  |Yes/ No
Updateof OMCI configfor ONT G 988andTR-255

J5.6 |OLT & ONU |ONT configurationvia OMCI (All Standard |[ITU-T RecG.984.x; Yes/ No
ME Support) G.988 and TR255

J5.7 |OLT & ONU |MIB resetfunctionalityto beincorporatedor [ITU-T RecG.984.x; Yes/ No
anychangeperformedthroughOMCI G.988 and TR255

J5.8 |OLT & ONU |ONT PONTXx powercan beseerontheOLT |[TU-T RecG.984.x; Yes/ No
aftersuccessfutegistration. G.988 and TR255

J5.9 |OLT & ONU |ONT PONRXx powercan beseerontheOLT |[TU-T RecG.984.x; Yes/ No
aftersuccessfutegistration. G.988 and TR255

J5.10 OLT & ONU |ONT must report interface statistics related |[TU-T RecG.984.x; Yes/ No
POTS.VEIP, EthernetFE/GE (numberand  |G.988 and TR255
typeof Ethernefport

J5.11 OLT & ONU  |Multi-Serviceswith aCombinationof TC-1, |[TU-T RecG.984.x; Yes/ No
TC-2, TC-4. TC-3andTC-5(All kind of G.988 and TR255
TCONT to be supported)

J5.12 OLT & ONU [SingleUNI Port.Uni-VLAN basedNo ITU-T RecG.984.x; Yes/ No

Translation).

G.988 and TR255
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J5.13 |OLT & ONU  |Multiport. Uni-VLAN Basedwithout ITU-T RecG.984.x; Yes/ No
translation). G.988 and TR255

J5.14 |OLT & ONU  [Multiport. No Uni-VLAN. OneserviceperUNI [ITU-T RecG.984.x Yes/ No
port.C (G.988andTR-255

J5.150LT & ONU VoiceserviceandIP hostconfigurationusing |ITU-T RecG.984.x; Yes/ No
OMCI and verifyE2E phone call using Pots |G.988 and TR255
ports

J5.16 OLT & ONU |Verify the configurability and support of ITU-T RecG.984.x; Yes/ No
ForwardError Correctionfor eachtype of G.988 and TR255
ONT.

J5.17 |OLT & ONU \Verify the configurabilityandsupportof ONT |ITU-T RecG.984.x; Yes/ No
operationdor eachtype of ONT. (Supportsall |G.988 and TR255
standardM E 6far ONT management)

J5.18 OLT & ONU |Verify theconfigurabilityandsupportof ONT [ITU-T RecG.984.x; Yes/ No
UNI portoperationgor eachtypeof ONT. G.988 and TR255

J5.19 OLT & ONU  Verify thesupportof variousFramesizes64-  |ITU-T RecG.984.x; Yes/ No
1500to JumboframesupportusingRFG-2544 (G.988 and TR255

J5.20 OLT & ONU |Verify thesupportof configurationand ITU-T RecG.984.x; Yes/ No
workingof AESonONT G.988 and TR255

J5.21 OLT & ONU |Configure PPPoE service and verify ITU-T RecG.984.x; Yes/ No
bidirectionaltraffic of endto-endPPPoE(with [G.988 and TR255
singleTAG andDoubleTAG)

J5.22 |OLT & ONU |ConfigurelPoE serviceandverify ITU-T RecG.984.x; Yes/ No
bidirectionaltraffic of endto-endIPoE G.988 and TR255

J5.23 OLT & ONU |MultiserviceontheDifferent UNI port(one ITU-T RecG.984.x; Yes/ No
untaggedaindmanytaggedserviceson each (G.988 and TR255
port)

J5.24 OLT & ONU \Verify PortOptical Characteristicen EMS ITU-T RecG.984.x;  |Yes/No

G.988andTR-255
J5.25/0OLT & ONU [Creationof Voiceinterfaces ofONT over ITU-T RecG.984.x; Yes/ No

OMCI

G.988 and TR255
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J5.26 OLT & ONU |Voice Sip Configurationprofile, UserProfile  ITU-T RecG.984.x; Yes/ No
Creation, IP Host and POTS association to {G.988 and TR255
voiceservice.

J5.27 OLT & ONU |Voice ServiceActivation ITU-T RecG.984.x;  |Yes/No

G.988andTR-255
J5.28 OLT & ONU |Voice ServiceVerification ITU-T RecG.984.x Yes/ No
G.988 and TR255;

J5.29 OLT & ONU |Deactivationof Voice serviceand IPhost ITU-T RecG.984.x; Yes/ No
Modification/Updateestrictionsasapplicable |G.988 and TR255

J5.30 OLT & ONU [Sip profile Modification/Update ITU-T RecG.984.x;  |Yes/No

G.988andTR-255
J5.31 |OLT & ONU |Voice portandprofilesdeletion ITU-T RecG.984.x; Yes/ No
G.988 and TR255

J5.32 /OLT & ONU [Configurationandupdateof staticlP on IP ITU-T RecG.984.x; Yes/ No
HostInterfaceof ONT G.988 and TR255

J5.33 OLT & ONU |Basic2-way call ITU-T RecG.984.x;  |Yes/No

G.988andTR-255

J5.34 |OLT & ONU \Verify Call Disconnecby callingandcalled |[TU-T RecG.984.x; Yes/ No
party G.988 and TR255

J5.35/0OLT & ONU |Verify No Answer ITU-T RecG.984.x;  |Yes/No

G.988andTR-255
J5.36 OLT & ONU |Verify shortandlong 2-way call ITU-T RecG.984.x;  |Yes/No
G.988andTR-255

J5.37 OLT & ONU |LOAa_06: PON cable Plug IN/OUT and SFRITU-T RecG.984.x; Yes/ No
removalshould initiate the message G.988 and TR255
Transmissior/w OLT andONU andONU is
not sending back to OLT and alarm is
generated.

J5.38 ONT/ONU Verify theconfigurabilityandsupportof ONU [ITU-T RecG.984.x; Yes/ No

SingleHomingon Type-B

G.988 and TR255
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operatiorperformedon ONT (Reboot,
deactivate, delete, 4&dd,reactivate)

G.988 and TR255

J5.39 ONT/ONU Verify theconfigurabilityandsupportof ONU [ITU-T RecG.984.x; Yes/ No
IPv4 Traffic (Bridging or Routing) IPv4 G.988 and TR255
AddressallocationthroughDHCP Discover

J5.40 OLT & ONU NVerify the stability of All services (VolIP, ITU-T RecG.984.x; Yes/ No
Internet,IPTV) applicationservice& SIPuser [G.988 and TR255
datafeaturesn OLT/ONT activate/deactivate,
reboot and power cycle

J5.41 OLT & ONU [EMS /OLT should support Orie-one ITU-T RecG.984.x; Yes/ No
firmwareupgradefor own & third party G.988 and TR255
ONT's.Any S/W upgradatiorperformedon
ONT shouldnotimpacttheexisting
configurationof ONT includingservices.

J5.42 OLT All type of ONT which includes own ITU-T RecG.984.x; Yes/ No
manufacture@longwith thethird party G.988 and TR255
manufacturedhouldbe configuredand
operatedhroughcommonEMS system

RG (Residential Gateway)Mode Test Case

J5.43 OLT & ONU  |Multi-Services with a Combination of ITU-T RecG.984.x; Yes/ No
(Committed, Assured and Nassured G.988 and TR255
componentsandTriple play servicewith
TCONT type of services.

J5.44 OLT & ONU |Verify PortOptical Characteristicen EMS ITU-T RecG.984.x; Yes/ No
(with ONT Monitor) (G.988 andrR-255

J5.45 |OLT & ONU  NVerify ONT AlarmsatEMS like ONT LOS, ITU-T RecG.984.x; Yes/ No
Dying Gasp. G.988 and TR255

J5.%6 OLT & ONU |Verify ONT eventson EMS for every ITU-T RecG.984.x; Yes/ No
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J5.4 OLT & ONU |Verify the configurability and support of ITU-T RecG.984.x; Yes/ No
Forward Error Correction for each type of O|G.988 and TR255
(upstreananddownstreanenableand

disable)
J5.48 |OLT & ONU Verify theconfigurabilityandsupportof ONT |[TU-T RecG.984.x; Yes/ No
operationgor eachtype of ONT. G.988 and TR255

J5.49 OLT & ONU Verify theconfigurabilityandsupportof ONU |[TU-T RecG.984.x; Yes/ No
IPv4 Traffic (Routing)IPv4 Addressallocation [G.988 and TR255
through Dhcp
J5.50 OLT & ONU |Verify thesupportof variousFramesizes64-  [ITU-T RecG.984.x; Yes/ No
1500or till 9k to Jumboframesupportusing  [G.988 and TR255

RFG2544

J5.51 |OLT & ONU |Verify thesupportof configurationandworking ITU-T RecG.984.% Yes/ No
of AESonONT G.988andTR-255

J5.52 OLT & ONU |Demonstrat€onfigurationof IPoEandverify [ITU-T RecG.984.x; Yes/ No
IPOE capabilities (G.988 and TR255

J5.53 OLT & ONU |Verify the configurabilityandsupportof ONT  ITU-T RecG.984.x; Yes/ No
operations of ONT. (Add, Activate, Edit, (G.988 and TR255
RebootDeactivateDelete)basedn serial
number and registration 1D

J5.54 OLT & ONU |Verify theconfigurabilityandsupportof ONT [ITU-T RecG.984.x; Yes/ No
port operations of ONT. (Activate, Edit, (.988 and TR255
Deactivate) based on serial number and

registrationD
J5.55|0LT & ONU Verify Bi-directionaltraffic by assigning ITU-T RecG.984.x; Yes/ No
following WAN connection types: G.988 and TR255

IPv4/1Pv6/StatidP addandvlan

Note: a) For interoperability testingof OLT: - (i) In casethe prescribed testsbe donethrough OLT emulator, it shall be performed with
three different make MTCTE certified ONUs / ONTs and / or BBF TR 247 certified ONUs / ONTs (including own make, if any), and
(ii) In case the prescribed tests be done without OLT emulator, it shall be performed with five different make MTCTEertified ONUs /
ONTs and / or BBF TR-247 certified ONUs / ONTSs (including own make, if any); b) For interoperability testing of ONU/ ONT= (i) In
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case the prescribed tests be done through OLT emulator, it shall be performed with three different make OLTimcluding own make, if
any), and (ii) In casethe prescribedtestsbe donewithout OLT emulator, it shall be performed with five different make OLTs (including
own make, if any). Further, devicemanufacturer /OEM of OLT and ONT/ONU shall give anundertaking that their respective OLT and

ONT/ONU are interoperable with all makes of equipments and in case of any problems / issues, the concerned device manufactike
help in solving the problems / issues.
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Annexure-K: SDH Interface Parameters

Parameter Group: SDH Interface (INTSDH).

No. Interface Parameter Name Standard/ Limits/Values Applicability/
Name Parameter
Remarks
K.1 STM-1 Input Jitter Tolerance STM-1 G.825 Table 4, Fig1 clause6.1.2.1
Electrical .
Electrical
K.2 STM-1 Input Return Loss for STM-1 G.703 015 dB over frequenog(
Electrical _ MHz
Electrical
K.3 STM-1 Nominal Bit Rate with Tolerance G.703 155520 Kbps
Electrical STM-1 Electrical Int
K.4 STM-1 Output Jitter for STM -1 G.825 500to 1.3 MHz - 1.5(Ulpp)
Electrical _
Electrical Int 65 kto 1.3 MHz 0.075 (Ulpp)
K.5 STM-1 Pulse Mask for STM-1 Electrical G.703 Fig 17-1 & 17-2 clausel7.4
Electrical Int
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K.6

Annexur

STM-1
Optical

toa ERs?

Input Jitter Tolerance for STM -1
Opt

b/ Decembep 024

G.825

127

Tabl e
tolerancelimit

3/ G .-18rPu jittdr

STM

1.0E+0

Frequency Requirement
f(Hz) (PeakPeak)
2048 kbit/s  [1544 kbit/s
networks networks
- 10 < {10.9Ul
68.7
10 < f- 38.9 UI (0.25 pis
19.3 ¢ 750 f'* Ul
68.7
68.7 < f O 5750f" Ul
500 < f O 6.15U
65k<fO 65 Kk 9.8 x 16f " UI
65 k < f O 10.15 Ul
PN

1.01

E-01
1.0E+00 1L.0E+01 1.0E+02 1.0E+03 10E+4 10E+05 1.0E+06 1.0E+07
Ti3168!

Frequency (Hz)

0

NOTE — The dashed curve is the requirement for 1544 kbit/s networks for frequencies less than 68 7 Hz.

Figure 1/G.825/ STM-1 jitter tolerance

Refer Table 3 and
Fig. 1, clause6.1.2.1
of ITU-T G.825




K.7 STM-1 Mean Launched Power for STM1 | G.957 For values, refer
Optical Opt Int Un | Values Table 2 of ITU-T
It G.957. For different
Appli - 1S- 1S- [L-1TL- L- Application Codes,
cation 1 (11|12 [11]|12]13 refer Table 1 of
code ITU-T G.957.
Mean
launc
hed dB | -8|-8 |-8 0 |0 |0
powe |M [& |[& |&-]& [& |&
" 15 |5 |5 |-5
: - | -15
. 15

maxi
mum
&
mini
mum

K.8 STM-1 Nominal Bit Rate with Tolerance G.957 155520 Kbps

Optical STM-1 Opt Int
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K.9 STM-1 Operating Wavelength Range for | G.957 Ol Valies For values, refer
Optical STM-1 Opt Int n Table 2 of ITU-T
i G.957. For different
! Application Codes,
Appli -1 ]s [s-1.2 L- |L [L13 refer Table 1 of
catio : i ITU-T G.957.
n 1. 1.
code 1 2
Oper | n[12 |12 1414|126 |1 |15 [ 14
ating | m 60* | 61|30 |30|3- |4 |34 |80
Wave oA |- |- | 136 |8 |- -
lengt 13 [ 13| 15| 15| 0 0- | 15 | 15
h 60 | 60 | 76 | 80 1 | 66/ | 80
Rang 5 |15
e 8 | 23
0 -

15

77
3 Some Administrations may require a limit of 1270 nm.

K.10 STM-1 Output Jitter for STM -1 Opt Int G.783 0.5k to 1.3 MHz- 0.30(UlI)
Optical

65 k to 1.3MHzi 0.10 (Ul)
(1U1=6.43ns)
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K.11 STM-1 Receiver Overload for STM1 Opt | G.957 For values refer
Optical Int Unit | Values Table 2 of ITU-T G.

Appli -11S- |s- L- |L- L- 957. For different

cation 11 |12 |11 |12 |13 Application Codes,

code refer Table 1 of
ITU-T G.957.

Mini | dBm |8 | -8 | -8 -10 | -10 | -10

mum

Overl

oad

K.12 STM-1 Receiver Sensitivity for STM1 Opt | G.957 For values refer
Optical Int U | Values Table 2 of ITU-T
o G.957. For different

Application Codes,

Applicati -1 & S12|L- | L- L-

on code 11 11 |12 |13 refer Table 1 of
ITU-T G.957.

Minimu | d |- | 28| -28 |-34 |-34 | -34

m B | 23

Sensitivit | m

y”

P See clause 6 of ITUT G.957
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K.13

STM-4
Optical

Input Jitter Tolerance for STM -4
Opt

G.825

Tabl e 5/ G.-48rpd jittér tolSrankk limit
Frequency Requirement
((H2) (PeakPeak)
2048 kbit/s 1544Kkbit/s
networks networks
- 10 < f O r75fUl
- 18.5 < f [15Ul

9.65 < | 1500 f* Ul
100 < f O 1000 [1500f!uUl
1 k < f O 25 «k 1.5 Ul
25 k f O 250 kB.8x1dftul
250 k < f O 5 M [0.15Ul

Jg 1.0E+02

\\__

1.0

Frequency (Hz)

E-01
1.0E+00 10E+01 10E+02 10E+03 10E+04 1.0E+05 10E+06 10E+07
T1316530

o

'NOTE - The dashed curve is the requirement for 1544 kbit/s networks for frequencies less than 100 Hz.

Figure 3/G.825 STM-4 jitter tolerance

Refer Table 5 and
Fig. 3, clause6.1.2.2
of ITU-T G.825
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K.14 STM-4 Mean Launched Power for STM4 | G.957,G.691 For values, refer
Optical Opt Int Unit Values Table 3 of ITU-T G.
Application ™ Sa1 957..F0r_ different
code Application Codes,
refer Table 1 of
Mean .Iaunched ITU-T G.957.
power:
maximum & dBm 8& - | -8& -15
15
minimum
K.15 STM-4 Nominal Bit Rate with Tolerance G.957 622080Kbps
Optical STM-4 Opt Int
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K.16 STM-4 Operating Wavelength Range for | G.957 For values, refer
Optical STM-4 Opt Int Table 3 of ITU-T G.
957. For different

E Values Application Codes,
i refer Table 1 of
t ITU-T G.957.

Ap - [S-41]sS- | L-41 L- | L-

pli 4 42 42| 4.

cat 3

io

n

co

de

O | n|12]1293- |14 | 1300- |12 | 14 | 14

pe | m 61 | 1334/ | 30 | 1325/ | 80 | 80 | 80

rat R i 1296- | - - -

in 13 | 1274- | 15 | 1330 13 | 15

g 60 | 1356 | 80 35 | 80

W 15

av 80

ele

ng

th

Ra

ng

e

3 Some Administrations may require a limit of 1270 nm.

K.17 STM-4 Output Jitter for STM-4 Opt Int G.783 1k to 5 MHz - 0.30(UI)
Optical

250 k to 5 MHzi 0.10 (Ul)
(1UI=1.61ns)
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K.18 STM-4 Receiver Overload for STM4 Opt | G.957 For values, refer
Optical Int unit | Values Table 3 of ITU-T G.
— 957. For different
Applicatio 1-41S-4.1|S-4.2 | L Application Codes,
n code refer Table 1 of
Minimum | dBm |-8 |-8 -8 -4 ITU-T G.957.
overload
K.19 STM-4 Receiver Sensitivity for STM4 Opt | G.957 For values, refer
Optical Int unit Values Table 3 of ITU-T G.
_ 957. For different
Application -4 | S-4.1 S Application Codes,
code refer Table 1 of
Minimum dBm |-23 |-28 2| ITU-T G.957.
sensitivity”

® See clause 6 of ITUN G.957
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K.20 STM-16

Optical

Input Jitter Tolerance for STM -16
Opt

G.825

Tabl e 6/ G. Bputijiter tBldravice
Frequency
f (Hz)

2048 kbit/s networks

1544 kbit/s network

10 < f O 12}

12.1 < f< 500 -
500 < f O 5 k

5 k < f O 100 Kk
100 k < f O 1 M
1 M < f O 20 M

LOE+03

1.0E+02

1.0E+01 (Note) g

Pk-Pk Phase Amplitude (UT)

N\

&
d

1.0E:

01

1.0E+00 10E+01 1.0E=02 1O0E+03 10E<04 10E+05 10E+05 1.0E+07 1.0E+08
Frequency (Hz)

NOTE — The dashed curve is the requirement for 1344 kbit/s networks for frequencies

TI316840.90

less than 500 Hz

Figure 4/G.825 STM-16 jitter tolerance

Refer Table 6 and
Fig. 4, clause6.1.2.3
of ITU-T G.825
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K.21 STM-16 Mean Launched Power for STM-16 | G.957 For values, refer
Optical Opt Int U | Values Table 4 of ITU-T
P' Rec. G.957. For
different
Applica I- | S- S- L- |L- L- : :
tion 1 | 161 | 16. | 16. | 16. | 16.3 Application Codes,
code 6 2 1 2 refer Table 1 of
Mean |d | 3 |0&-|0& | +3 | +3 | +3 ITU-T G.957.
launche | B | & | 5 -5 & & & -
d m |- 2 |2 |2
power: 1
0
maximu
mé&
minimu
m
K.22 STM-16 Nominal Bit Rate with Tolerance G.957 2488320 kbps
Optical STM-16 Opt Int
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K.23 STM-16 Operating Wavelength Range for | G.957 For values, refer
Optical STM-16 Opt Int u | Values Table 4 of ITU-T
o G.957. For different
| Application Codes,
Appli 116 [S- [S- [L-161 [L- |[L-
cation 16.1 | 16.2 162 | 16.3 | €fer Table 1 of
code ITU-T G.957.
Opera | n | 126 | 126 | 143 | 1280- | 150 | 150
ting m|6Y- | 0| 0- | 1335 0- |O0-
Wavel 136 | 136 | 15 15
ength 0 0 0 0 158
Range 0
3 Some Administrations may require a limit of 1270 nm.
K.24 STM-16 Output Jitter for STM -16 Opt Int G.783 5k to 20 MHz - 0.30(UI)
Optical .
1000 k to20 MHz i 0.10 (UI)
(1U1=0.40ns)
K.25 STM-16 Receiver Overload for STM-16 Opt | G.957 For values, refer
Optical Int U | Values Table 4 of ITU-T
. G.957. For different
Application Codes,
Applic I | S- S- L- L- L-
ation - |16 | 16. | 16.1 | 16.2 | 16.3 refer Table 1 of
code 1)1 2 ITU-T G.957.
6
Minim | d 0 |0 9 |9 |9
um B 3
overlo | m
ad
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K.26 STM-16
Optical

Receiver Sensitivity for STM-16
Opt Int

G.957

U Values

nit
Applic | S- S- L- L- L-
ation - | 16. | 16. | 16.1 | 16.2 | 16.3
code 1|1 2

6

Minim d - | -18 | -18 | -27 -28 -27
um B 1
sensitiv | m | 8
ity

P See clause 6 of ITUT G.957

For values, refer
Table 4 of ITU-T
G.957. For different
Application Codes,
refer Table 1 of
ITU-T G.957.
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K.27

STM-64
Optical

Input Jitter Tolerance for STM64
Opt

G.825

Tabl e 7/ G.-@&2putjiter ®IErdhce limit

Frequency Requirement

f(Hz) (Peak- Peak)

2048 kbit/s 1544 kbit/s

networks networks

- 10 < f (4446fUl

- 296 < f [15Ul

10 < f | 2490 Ul (0.25 ps)
12.1 < | 3.0 x 10f *

2000 < f O [Boxidf?

20k < f O 400 [L5U

400 k < f O 4 [p0ox16ftul

4 M < f O 80 0.15 UI

1.OE+04,

1.0E+03

1.0E+02

ete) T,

10E+01

Pk-Pk Phase Amplitude (UI)

1.0E+

1.0

N

E-0L
1.0E+00 1.0E+01 1.0E+02 1.0EH03 1.0E+04 1.0E+05 LOE+06 10E+07 L.0E+08
Frequency (Hz) Ti318850-20

NOTE — The dashed curve is the requirement for 1544 kbit/s networks for frequencies less than 2 kHz.

Figure 5/G.825i STM-64 jitter tolerance

Table 7 and Fig. 5,
clause6.1.2.4 of
ITU-T G.825
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K.28 STM-64 Mean Launched Power for STM64 | G.691 Refer Tables 5a, 5b, 5¢c and 5d of IT{ For different
Optical Opt Int G.691(attached) Application Codes,
refer Clause 5 and
Table 1 of ITU-T
G.691.
K.29 STM-64 Nominal Bit Rate with Tolerance G.707 9953280 Kbps
Optical STM-64 Opt Int
K.30 STM-64 Operating Wavelength Range for | G.691 For different
Optical STM-64 Opt Int Application Codes,
CR;e;;(;rlTablers1 5(;:1, 5b, 5¢ and 5d of T refer Clause 5 and
-691(attached) Table 1 of ITU-T
G.691.
K.31 STM-64 Output Jitter for STM -64 Opt Int G.783 20k to 80 MHz - 0.30(UI)
Optical N
4000 k to 80 MHzi 0.10 (UI)
(1U1=0.10ns)
K.32 STM-64 Receiver Overload for STM-64 Opt | G.691 For different
Optical Int Application Codes,
geégrlTableE 5;, 5b, 5¢c and 5d of ITOI refer Clause 5 and
-691(attached) Table 1 of I[TU-T
G.691.
K.33 STM-64 Receiver Sensitivity for STM-64 G.691 For different
Optical Opt Int Application Codes,

Refer Tables 5a, 5b, 5¢ and 5d of IT{O
G.691(attached)

refer Clause 5 and
Table 1 of ITU-T
G.691.
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K.34 STM-256 | Input Jitter Tolerance for STM- G.825 Table 8 Fig 6 Amd.1
Optical 256 Opt
K.35 STM-256 | Mean Launched Power for STM G.693 Table4 &6
Optical 256 Opt Int
K.36 STM-256 | Nominal Bit Rate with Tolerance G.693 NRZ 40G
Optical STM-256 Opt Int
K.37 STM-256 | Operating Wavelength Rangeor G.693 Table 4 & 6
Optical STM-256 Opt Int
K.38 STM-256 | Output Jitter for STM -256 Opt G.783 FFS to FFS-FFS
Optical N
Int 16000 k to 320 MHZ 0.10 (UI)
(1U1=0.025ns)
K.39 STM-256 | Receiver Overload for STM-256 G.693 Table4 &6
Optical Opt Int
K.40 STM-256 | Receiver Sensitivity for STM-256 G.693 Table 4, Fig1 clause6.1.2.1
Optical Opt Int

Note:- Attachment to Annexur& is placed at the end of document
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Annexure-L: OTN Interface Parameters

Parameter Group: OTN Interface (INTOTN)

S.No. | Interface | Parameter Name Standard/Parameter | Limits/Values Applicability/Remarks
Name
L1 |OTU-1 Central Frequency fol G.959.1, G.693 Refer Tables 4, 84, 87,88, 89 of | For different Application codes*, refe
OTU-1 Int ITU-T G.959.1 (attached) to Clause 5 of ITUI G.959.1.
L.2 OTU-1 Input Jitter Tolerance| G.8251 Table 7.11,Figure 7.11
for OTU-1 Int
L.3 | OTU-1 Mean total Input G.959.1, G.693 Refer Tables &, 84, 87,88, 89 of | For different Application codes*, ref¢
Power for OTU1 Int ITU-T G.959.1 (attached) to Clause 5 of ITWUl G.959.1.
L4 | OTU-1 Mean total Output G.959.1, G.693 Refer Tables 4, 84, 87,88, 89 of | For different Application codes*, ref¢
Power for OTU1 Int ITU-T G.959.1(attached) to Clause 5 of ITUl G.959.1.
L5 |OTU-1 Minimum Receiver | G.959.1,G.693
Overload for OTU1
L6 |OTU-1 Nominal Bit Rate G.709 255/238x 2 488 320kbit/s £ 20 ppm| Refer Table 71 of ITU-T G.709
with Tolerance OTUY (2666057.143 kbit/s 20 ppm)
1Int
L.7 OTU-1 Output Jitter for G.8251 5k to 20 M:1.5(Ulpp)
OTU-1 Int
1M to 20 M:0.15 (Ulpp)
L.8 |OTU-1 Receiver Sensitivity | G.959.1, G.693 Refer Tables 4, 84, 87,88, 89 of | For different Application codes*, refg
for OTU-1 Int ITU-T G.959.1 (attached). to Clause 5 of ITWUl G.959.1
L.9 OTU-2 Central Frequency fol G.959.1, G.693 Refer Tables 2, 83, 84, 810, & For different Application codes*, refe
OTU-2 Int 11, 812,813,814, 815 of ITU-T to Clause 5 of ITUI G.959.1 and
(G.959.1 (attached). G.693
Refer Clause 7 of ITUO G.693
(attached).
L.10 | OTU-2 Input Jitter Tolerance| G.8251 Table 7.12, Figure 7.12

for OTU-2 Int
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L.11 | OTU-2 Mean total Input G.959.1, G.693 Refer Tables &, 83, 84,810, 811, | For different Application codes*, refg
Power for OTU2 Int 8-12,813,814, 815 of ITU-T to Clause 5 of ITWUl G.959.1.
G.959.1 (attached).
L.12 | OTU-2 Mean total Output G.959.1, G.693 Refer Tables 2, 83, 84,810, 811, | For Application codes*, refer to
Power for OTU2 Int 8-12,813,814, 815 of ITU-T Clause 5 of ITUT G.959.1 and G.693
G.959.1 (attached).
Refer Clause 7 of ITO G.63B
(attached).
L.13 | OTU-2 Minimum Receiver | G.959.1, G.693 -1dBm
Overload for OTU2
Int
L.14 | OTU-2 Nominal Bit Rate G.709 255/237x 9 953 280kbit/s + 20 ppm| Refer Table 71 of ITU-T G.709
with Tolerance OTUY (10709225.316 kbit/s 20 ppm)
2 Int
L.15 | OTU-2 Output Jitter for G.8251 20k to 80 M :1.5(Ulpp)
OTU-2 Int
4M to 20 M: 0.15 (Ulpp)
L.16 | OTU-2 Receiver Sensitivity | G.959.1 CI. 7, 8, Refer Table$-2, 83, 84,810, 811, | For different Application codes*, refg
for OTU-2 Int G.693Cl. 6,7 8-12,813,814, 815 of ITU-T to Clause 5 of ITUT G.959.1 and
G.959.1 (attached). G.693.
Refer Clause 7 of ITUO G.693
(attached).
L.17 | OTU-3 Central Frequency fol G.959.1,G.693 For different Application codes*, refe

OTU-3 Int

Refer Tables 46, 817, 818 of ITU-
T G.959.1attached).

Refer Clause 7 of ITOO
G.693attached).

to Clause 5 of ITUl G.959.1 and
G.693.
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L.18 | OTU-3 Mean total Input G.959.1, G.693 ReferTables 816, 817, 818 of ITU- | For different Application codes*, refg
Power for OTU3 Int T G.959.1attached). to Clause 5 of ITWUl G.959.1.
L.19 | OTU-3 Mean total Output G.959.1, G.693 Refer Tables &6, 817, 818 of ITU- | For different Application codes*, refg
Power for OTU3 Int T G.959.1(attached). to Clause 5 of ITUT G.959.1 and
G.693.
ReferClause 7 of ITUT
G.693attached).
L.20 | OTU-3 Minimum Receiver | G.959.1, G.693 +3dBm
Overload for OTU3
Int
L.21 | OTU-3 Nominal Bit Rate G.709 255/236 x 39 813 120 kbit/s + 20 Refer Table 71 of ITU-T G.709
with Tolerance OTUY ppm
3 Int (43018413.559 kbit/s 20 ppm)
L.22 | OTU-3 Receiver Sensitivity | G.959.1, G.693 Refer Table$-16, 817, 818 of ITU- | For different Application codes*, refg
for OTU-3 Int T G.959.1attached). to Clause 5 of ITWUl G.959.1 and
G.693.
Refer Clause 7 of ITO
G.693attached).
L.23 | OTU-4 Central Frequency fol G.959.1, G.695 229.0 + 0.8 m,
OTU-4 Int m=0to3
(THz)
L.24 | OTU4 Mean total input G.959.1, G.695 Table 85, 86 G.959.1/Table23 For different Application codes*, refe
Power for OTU4 Int G.695(attached) to Clause 5 of ITUl G.959.1 and
G.695
L.25 | OTU4 Mean Total Output | G.959.1, G.695 Table 85, 86 G.959.1/Table-&3 For differentApplication codes*, refel
Power for OTU4int G.695(attached) to Clause 5 of ITUT G.959.1 and
G.695
L.26 | OTU-4 Minimum receiver G.959.1, G.695

overload for OTW
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Int

Refer Table 71 of ITU-T G.709

L.27 | OTU4 Nominal Bit Rate G.709 255/227 x 99 532 800 kbit/s ° 20
with Tolerance OTUY ppm
4 Int (111809973.568 kbit/s 20 ppm)
L.28 | OTU-4 Receiver Sensitivity | G.959.1, G.695 Table 85, 86 G.959.1/Table-&3 For different Application codes*, refg

for OTU-4 Int

G.695(attached)

to Clause 5 of ITUl G.959.1 and
G.695

*Application codes differ based on the fibre, no of channels, span distance/attenuation etc., so the respective tables magferred for the value.

Note:- Attachment to Annexure-L is placed at the end of document
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Annexure-M: Mobile Handset and Tablet Test Parameters

Parameter Group: Mobile Functional (MOBFUNC)

S.No. Applicability Parameter Name Standard TestProcedure
M.1 Mobile HandsetandTablet | Mobile device- Non-Zero GSMA official document Appendixll, Test30
IMEI/MEID/ESN IMEI Allocation & Approval Process
M.2 Mobile Handset Feature Mobile Emergencysupport- Panic G.S.R.No. 436 (E) dated22-04-2016,3GPP | Appendixll, Test31
Phone Button TS 22.101 for GSM/ UMTS/ LTE, 3GPP2
C.S0023 for CDMA.
M.3 Mobile Handset Smart Mobile Emergencysupport- Panic G.S.R. No. 436 (E) dated 22-2016, 3GPP| AppendixIl, Test32
Phone Button TS 22.101 for GSM/ UMTS/ LTE, 3GPP2
C.S0023 for CDMA.
M.4 Mobile Handset Smart Mobile Emergencysupport- GPS G.S.R.No. 1441(E) dated23-11-2017. Appendixll, Test33
Phone Location
M.5 Mobile Handset Mobile Emergency Suppo+iCall on DoT 1604/2015AS-11I/NP/67/120 dt Appendixll, Test34
112 4.5.16,3GPP2C.S0023For CDMA 2000,
3GPP TS 22.101 and TS 24.008 for GSM
UMTS/ LTE.
M.6 Mobile Handset Mobile Device Indian Language IS 16333 (ParB). Appendixll, Test37
Support
M.7 Mobile Handset SAR Displayfor Mobile Handset TEC/GR/SAR/001/01.MAR.O®r IEC Appendixll, Test35
Standard22091
M.8 Mobile Handset SAR Valuefor Mobile Handset IEC 622091:2005 622091: 2005 or later
TEC/GR/SAR/001/01.MAR.09 version
M.9 loT Devices IoT Dev- Non-0 IMEI or MEID or GSMA official document Device manufacturer

UniqueMAC

IMEI Allocation & Approval Procesgfor
IMEI / MEID)

shall mention the
suitableprocedure for
testingIMEI/ MEID/
MAC address/ any
otheruniquelD by
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connecting device to
smart phone/ tablet/
PC and without using
any specialised test

onll2

4.5.16,3GPP2C.S00230or CDMA 2000,
3GPP TS 22.101 and TS 24.008 for GSM

UMTS/ LTE.

equipment

M.10 (i) SAR valuedor loT Parameters giveim section 4.2.1, STANDARD No.: TEC 13016:203 , As per STANDARD
devices expected to be worl table iv of STANDARD No.: Sectio4.2.1Table-iv No.: TEC
on thebody. TEC13016:203 13016:202
(i) SAR values for loT Parameters given section 4.2.1, STANDARD No.: TEC13016:203, As per STANDARD
devices expected to be worl table v of STANDARD No.: TEC Sectio4.2.1Table-v No.: TEC
on thebodynearthe head. 13016:202 13016:202
(iii) SAR values for loT Parameters given in section 4.2.1, STANDARD No.: TEC 13016:203 As per STANDARD
devices expected to be use( table vi of STANDARD No.: Sectio4.2.1Table-vi No.: TEC
close proximity of 20 cm or | TEC13016:203 13016:202
lessto thebody

M.11 Fixed Wireless Phone (FWFE FWP Emergency SupporCall DoT 16-04/2015AS-11I/NP/67/120 dt Appendixll, Test

45
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Parameter Group: IP Conformance

Annexure-P1: IP Conformance Parameterd SIP and SIPIT RFC 3261 and 0.1912.5

S.No. Parameter Name Individual Parameter Name IETF RFC Clause/ Section Applicability/ Remarks
P1.1 SIP Parameters St SIP Header : Message Body Type | RFC 3261 Clause 7.4.1 SIP Terminal, PABX
P1.2 SIP Parameters Sét Generating SIP request RFC 3261 Clause 8.1.1, 8.1.1.7 SIP Terminal, PABX
to 8.1.1.7
(To, RURI, From,Call-ID, CSeq,
Max-Forwards, Via)
P1.3 SIP Parameters St SIP Dialog and Transaction RFC 3261 Clause 12, 12.1.1, | SIP Terminal, PABX
12.1.2
P1.4 SIP Parameters Sét SIP Terminating a Session with a | RFC 3261 Clause 15 SIP Terminal, PABX
BYE request.
P1.5 SIP Parameters Sét SIP Creating the initial invite RFC 3261 Clause 13.2.1 SIP Terminal, PABX
P1.6 SIP Parameters Sét User Authentication RFC 3261 Clause 21 SIP Terminal, PABX
P1.7 SIP Parameters SBt SIP- Call Flow RFC 3261 Clause 4 LMGW
P1.8 SIP Parameters SBt SIP Header : Message Body Type | RFC 3261 Clause 7.4.1 LMGW
P1.9 SIP Parameters SBt Generating SIP request (To;URI, | RFC 3261 Clause 8.1.1, 8.1.1.71 LMGW
From, CalliD, CSeq, Max t0 8.1.1.7
Forwards, Via)
P1.10 SIP Parameters SBt SIP Dialog and Transaction RFC 3261 Clause 12, 12.1.1, | LMGW
12.1.2
P1.11 SIP Parameters SBt SIP Terminating a Session with a | RFC 3261 Clause 15 LMGW

BYE request.
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S.No. Parameter Name Individual Parameter Name IETF RFC Clause/ Section Applicability/ Remarks

P1.12 SIP Parameters SBt SIP Creating the initial invite RFC 3261 Clause 13.2.1 LMGW

P1.13 SIP Parameters SBt User Authentication RFC 3261 Clause 21 LMGW

P1.14 SIP Parameters S&t SIP- Max Forwards (Not for SIPS | RFC 3261 Clause 8.1.1.6 SBC
URI)

P1.15 SIP Parameters S&t SIP- Message Body length (Not fol RFC 3261 Clause 7.4.2 SBC
SIPS URI)

P1.16 SIP Parameters S€t SIP- Responses (Not for SIPS URI RFC 3261 Clause 7.2 SBC

P1.17 SIP Parameters SBX SIP- Max Forwards (Not for SIPS | RFC 3261 Clause 8.1.1.6 SOFT SWITCH
URI)

P1.18 SIP Parameters SBX SIP- Message Body length (Not fol RFC 3261 Clause 7.4.2 SOFT SWITCH
SIPS URI)

P1.19 SIP Parameters SBx SIP- Responses (Not for SIPS URI RFC 3261 Clause 7.2 SOFT SWITCH

P1.20 SIP Parameters SBX SIP- Cancelling a Request RFC 3261 Clause 9 SOFT SWITCH

P1.21 SIP Parameters SBX SIP- ClientBehaviour (Not for SIPY RFC 3261 Clause 9.1 SOFT SWITCH
URI)

P1.22 SIPI Parameters SIPI- Conventions for Q19125 Clause 5.1 SOFT SWITCH
representation of ISUP PDU

P1.23 SIPI Parameters SIPI- Conventions for Q19125 Clauseb.2 SOFT SWITCH
representation of SIP/SDP
information

P1.24 SIPI Parameters SIPI- 1AM parameters Q 19125 Clause 6.1.3 SOFT SWITCH
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S.No. Parameter Name Individual Parameter Name IETF RFC Clause/ Section Applicability/ Remarks
P1.25 SIPI Parameters SIPI- INVITE received with an SDR Q 1912.5 Clause 6.1.2 SOFT SWITCH
offer
P1.26 SIPI Parameters SIPI- INVITE received without an | Q 1912.5 Clause 6.1.1 SOFT SWITCH
SDP offer
P1.27 SIPI Parameters SIPI- ISUP encapsulationdetailed | Q 1912.5 Clause 5.4 SOFT SWITCH
procedures
P1.28 SIPI Parameters SIPI- Sending of Initial Address Q19125 Clause 6.1 SOFT SWITCH

Message (IAM)
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Annexure-P2: IP ConformanceParametersi RTP 1 RFC 3550

Parameter Group: IP Conformance (CONFIP)

S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section | Applicability/ Remarks

P2.1 RTP Parameters SAt RTP: Sender report RTCP packet versi| RFC 3550 | Clause 6.4.1 SIPTerminal, PABX

P2.2 RTP Parameters SAt RTP: Sequence number RFC 3550 | Clause 5.1 SIP Terminal, PABX

P2.3 RTP Parameters SAt RTP: Version and Port RFC 3550 | Clause 5.1 SIP Terminal, PABX

P2.4 RTP Parameters SAt RTP: Payload Type RFC 3550 | Clause 5.1 SIP TerminalPABX

P2.5 RTP Parameters SAt RTP: SSRC Identification RFC 3550 | Clause 5.1 SIP Terminal, PABX

P2.6 RTP Parameters SBt RTP: Sender report RTCP packet versii RFC 3550 | Clause 6.4.1 LMGW, MGW

P2.7 RTP Parameters SBt RTP: Sequence number RFC 3550 | Clause 5.1 LMGW, MGW

P2.8 RTP Parameters SBt RTP: Version and Port RFC 3550 | Clause 5.1 LMGW, MGW

P2.9 RTP Parameters SBt RTP: Payload Type RFC 3550 | Clause 5.1 LMGW, MGW

P2.10 RTP Parameters S€t RTP: Byte Order, Alignment, and Time| RFC 3550 | Clause 4 Session BordeController
Format

P2.11 RTP Parameters S€t RTP: Simple Multicast Audio Conferen¢ RFC 3550 | Clause 2.1 Session Border Controller
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Annexure-P3: IP Conformance Parameters RTCP i RFC 3551
Parameter Group: IP Conformance (CONFIP)

S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section | Applicability/ Remarks
P3.1 RTCP Parameters Sat RTCP: Port Assignment RFC 3551 | Clause 8 SIP Terminal
P3.2 RTCP Parameters SAt RTCP: Registering Additional RFC 3551 | Clause 3 SIP Terminal
Encodings
P3.3 RTCP ParameteiSetA RTCP: GSMEFR RFC 3551 | Clause 4.5.9 SIP Terminal
P3.4 RTCP Parameters SAt RTCP: Guidelines 1 f@aamplebased | RFC 3551 | Clause 4.3 SIP Terminal
audio encodings
P3.5 RTCP Parameters Sat RTCP: Guidelines 2 fsamplebased | RFC 3551 | Clause4.4 SIP Terminal
audio encodings
P3.6 RTCP Parameters SBt RTCP: Port Assignment RFC 3551 | Clause 8 Session Border Controller
P3.7 RTCP Parameters SBt RTCP: Registering Additional RFC 3551 | Clause 3 Session Border Controller

Encodings
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Annexure-P4: IP Conformance Parameters TCP i1 RFC 793

Parameter Group: IP Conformance (CONFIP)

S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section | Applicability/ Remarks
P4.1 TCP Parameters Header Format and Sequence Numbe| RFC 793 Clause 3.1, 3.3 MGW, SIP Terminal, PABX
Clause 1.4,2.3, | SBC
3.1,

Test terminology
as per clause 3.2
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Annexure-P5: IP Conformance Parameters UDP 1T RFC 768 and MGCPi H.248

Parameter Group: IP Conformance (CONFIP)

S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section | Applicability/ Remarks

P5.1 UDP Parameters UDP Format RFC 768 MGW, LMGW, SBC, Soft
Switch, PABX

P5.2 UDP Parameters User Terminology RFC 768 MGW, LMGW, SBC, Soft
Switch, PABX

P53 MGCP Parameters Connection Model H.248 Clauses$.1 & 6.2 | MGW, LMGW, Soft Switch
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Annexure-P6: IP Conformance Parameters IPV4 and Dual Stacki RFC 791 and RFC 4213

Parameter Group: IP Conformance CONFIP) (For loT devices / gatewayslIPv4 / Dual IP parameters will be tested if feature is albbiln

(For IP Terminals: Dual IP layer operation: DNS parameters will be tested if the feature is available.)

Note : Applicable for ONT Product variant in ER on PON family: The Test parameters i.e. (i) Dual IP Layer Operation RRQMigiSss, (ii)Dual IP
Layer Operation RFC 4218DNS, will not be applicable for products which supports only bridge mode. In such cag#ocidang of IPv4/IPv6 shall be

verified with test report for throughput with IPv4 and IPv6 traffic. Refer Test Case No. 43

S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section| Applicability/ Remarks

P6.1 IPV4 Parameters Sét Model of operation RFC 791 Clause 2.2 MGW, SGW, PABX

P6.2 IPV4 Parameters Sét Internet Header Format RFC 791 Clause 3.1 MGW, SGW, PABX,loT Gateway,
Feedback device, Smart Electricity
meter, Tracking device, Smart
camera, Smart Watch

P6.3 IPV4 Parameters Sét Addressing RFC 791 Clause 3.2 MGW, SGW, PABX

P6.4 IPV4 Parameters S& Model of operation RFC 791 Clause 2.2 SBC

P6.5 IPV4 Parameters S& Gateways RFC 791 Clause 2.4 SBC, loT Gateway

P6.6 IPV4 Parameters Sé& Interfaces RFC 791 Clause 3.3 SBC

P6.7 IPV4 Parameters Sé& Function Description RFC 791 Clause 2.3 SOFT SWITCH

P6.8 IPV4 Parameters S€t Gateways RFC 791 Clause 2.4 SOFT SWITCH

P6.9 IPV4 Parameters S&l Interfaces RFC 791 Clause 3.3 SOFT SWITCH

P6.10 Dual IP layer operation: Dual IP layer operation: Address RFC 4213 | Clause 2.1 WiFi Access Point, Wki CPE, DSL

Address

Configuration

NT Modem, ONU, ONTSBC, IP
Terminal , IoT Gateway, Feedback
device, Smart Electricity meter,
Tracking device, Smart camera,

Annexure to ERs 2.26/ Decembef024

155




S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section | Applicability/ Remarks
Smart Watch
Product should demostrate support
all IPv6 services through respective
RFCs and clause numbers.
P6.11 Dual IP layer operation: DNS | Dual IP layer operation: DNS RFC 4213 | Clause 2.2 SBC, IP TerminalPON ONT
Product should demostrate support
all IPv6 services through respective
RFCs and clause numbers.
P6.12 Dual IP layer operation: Dual IP layer operation: Tunnelling | RFC 4213 | Clause 3 WiFi Access Point, WiFi CPE, DSL
Tunnelling NT Modem, ONU, ONT, OLT,
MGW, LMGW, PABX, SBC, Mobile
Device, CCNProduct should
demostrate support to all IPv6
services through respective RFCs a
clause numbers.
P6.13 Dual IP layer operation: Dual IP layer operation: Tunnelling | RFC 4213 | Clause 3.2.1 0T Gateway
Tunnelling

P6.14 Dual IP layer operation: Dual IP layer operation: RFC 4213 | Clause 3.6 loT Gateway
Decapsulation Decapsulation

P6.15 Dual IP layeroperation: Link | Dual IP layer operation: Link Local | RFC 4213 | Clause 3.7 0T Gateway
Local Address Address

P6.16 Dual IP Layer Operation RFC | Dual IP Layer Operation RFC 4213 | RFC 4213 | Clause No3.2.1

4213- Static Tunnel MTU

Static Tunnel MTU
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https://tools.ietf.org/html/rfc4213#section-3.2.1

S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section | Applicability/ Remarks
P6.17 Dual IP Layer Operation RFC | Dual IP Layer Operation RFC 4213 | RFC 4213 | Clause N03.6
4213- Decapsulation Decapsulation
P6.18 Dual IP Layer Operation RFC | Dual IP Layer Operation RFC 4213 | RFC 4213 | Clause No3.7
4213- Link-Local Addresses | Link-Local Addresses
P6.19 Dual IP Layer Operation RFC | Dual IP Layer Operation RFC 4213 | RFC 4213 | Clause No03.8
4213- Neighbor Discovery Neighbor Discovery over Tunnels
over Tunnels
P6.20 Dual IP Layer Operation RFC | Dual IP Layer Operation RFC 4213 | RFC 4213 | Clause No5

4213- SecurityConsiderations

Security Considerations

Annexure to ERs 2.26/ Decembef024

157



https://tools.ietf.org/html/rfc4213#section-3.6
https://tools.ietf.org/html/rfc4213#section-3.7
https://tools.ietf.org/html/rfc4213#section-3.8
https://tools.ietf.org/html/rfc4213#section-5

Annexure-P7: IPv6 Conformance Parameters

Parameter Group: IP Conformance (CONFIP)( For IoT devices / gatewaydPv6 parameters will be tested if feature is available. )
Note : Applicable for ONT Product variant in ER on PON family: The Test parameters i.e. (i) IPV6 Header Parameters, (ii) IP\&aHgtrPdrameters,

will not beapplicable for products which supports only bridge mode. In such caséloding of IPv4/IPv6 shall be verified with test report for throughput

with IPv4 and IPv6 traffic. Refer Test Case No. 43.

S. No.

Parameter Name

Individual Parameter Name

IETF RFC

Clause/ Section

Applicability/ Remarks

P7.1

IPV6 Header Parameters

Header: Version Field

RFC 2460
RFC 8200

Clause 3

SIP Terminal, SBC, Mobile
Device, ONU, ONTOLT,
CCN, loT Gateway,
Feedback device, Smart
Electricity meter, Tracking
device, Smart camera,
Smart Watch

P7.2

IPV6 Header Parameters

Header: Traffic Class

RFC 2460 /
RFC 8200

Clause 3

SIP Terminal, SBC, Mobile
Device, ONU, ONTOLT,
CCN, loT Gateway,
Feedback device, Smart
Electricity meter, Tracking
device, Smart camera,
Smart Watch

P7.3

IPV6 HeadeParameters

Header: Flow Label

RFC 2460 /
RFC 8200

Clause 3

SIP Terminal, SBC, Mobile
Device, ONU, ONTOLT,
CCN, loT Gateway,
Feedback device, Smart
Electricity meter, Tracking
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Parameter Name

Individual Parameter Name

IETF RFC

Clause/ Section

Applicability/ Remarks

device, Smart camera,
Smart Watch

P7.4

IPV6 Header Parameters

Header: Payload Leyth

RFC 2460/
RFC 8200

Clause 3

SIP Terminal, SBC, Mobile
Device, ONU, ONTOLT,
CCN, loT Gateway,
Feedback device, Smart
Electricity meter, Tracking
device, Smart camera,
Smart Watch

P7.5

IPV6 Header Parameters

Header: No next header after IP

Header

RFC2460 /
RFC 8200

Clause 3

SIP Terminal, SBC, Mobile
Device, ONU, ONTOLT,
CCN, IoT Gateway,
Feedback device, Smart
Electricity meter, Tracking
device, Smart camera,
Smart Watch

P7.6

IPV6 Header Parameters

Header: Hop Limit

RFC 2460 /
RFC 8200

Clause 3

SIPTerminal, SBC, Mobile
Device, ONU, ONTOLT,
CCN, loT Gateway,
Feedback device, Smart
Electricity meter, Tracking
device, Smart camera,
Smart Watch

P7.7

IPV6 Header Parameters

Header: Source and Destination

Address

RFC 2460/
RFC 8200

Clause 3

SIP Terminal SBC, Mobile
Device, ONU, ONTQOLT,
CCN, loT Gateway,
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S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section Applicability/ Remarks
Feedback device, Smart
Electricity meter, Tracking
device, Smart camera,
Smart Watch
P7.8 IPV6 Extn. Header Parameters | IPv6 Extension Header Order RFC 2460/ | Clause 4.1 Mobile Device, ONU, ONT,
RFC 8200 OLT, CCN, loT Gateway,
Feedback device, Smart
Electricity meter, Tracking
device, Smart camera,
Smart Watch
P7.9 IPV6 Extn. Header Parameters | IPv6 Extension Header Options | RFC 2460/ | Clause 4.2 Mobile Device, ONU, ONT,
RFC 8200 OLT, CCN
P7.10 IPV6 Extn. HeadeParameters IPv6 Extension Header Hop by | RFC 2460/ | Clause 4.3 Mobile Device, ONU, ONT,
Hop Options RFC 8200 OLT, CCN
P7.11 IPV6 Extn. Header Parameters | IPv6 Extension Header Routing | RFC 2460/ | Clause 4.4 Mobile Device, ONU, ONT,
RFC 8200 OLT,CCN, loT Gateway,
Feedback device, Smart
Electricity meter, Tracking
device, Smart camera,
Smart Watch
P7.12 IPV6 Extn. Header Parameters | IPV6 Extn. Header Fragment RFC 8200 Clause 4.5 loT Gateway, Feedback

Header

device, Smart Electricity
meter, Tracking device,
Smart camera, Smart
Watch
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S. No. Parameter Name Individual Parameter Name IETF RFC Clause/ Section Applicability/ Remarks
P7.13 IPV6 Packet Size Issues IPV6 Packet Size Issues RFC 8200 Clause 5 loT Gateway
parameter
P7.14 IPV6 Extension Header Order | IPV6 Extension Header Order | RFC 2460/ | Clause No. 4,5
RFC 8200 AnnexureP7
Clause No.
4.1 RFC
4213
P7.15 IPV6 Options IPV6 Options RFC 2460/ | Clause No4.2
RFC 8200 AnnexureP7
P7.16 IPV6 Routing Header IPV6 Routing Header RFC 2460/ | Clause No4.4
RFC 8200 AnnexureP7
P7.17 IPV6 Fragment Header IPV6 Fragment Header RFC 2460/ | Clause No4.5
RFC 8200 AnnexureP7
P7.18 IPV6 Destination Options Heade| IPV6 Destination Options Heade| RFC 2460/ | Clause No4.6
RFC 8200 AnnexureP7
P7.19 IPV6 No Next Header IPV6 No Next Header RFC 2460/ | Clause No4.7
RFC 8200 AnnexureP7
P7.20 IPV6 Packet Size Issues IPV6 Packet Size Issues RFC 2460/ | Clause No5
RFC 8200 AnnexureP7
pP7.21 IPV6 UpperLayer Checksums | IPV6 UpperLayer Checksums | RFC 2460/ | Clause No8.1
RFC 8200 AnnexureP7
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https://tools.ietf.org/html/rfc8200#section-4.2
https://tools.ietf.org/html/rfc8200#section-4.4
https://tools.ietf.org/html/rfc8200#section-4.5
https://tools.ietf.org/html/rfc8200#section-4.6
https://tools.ietf.org/html/rfc8200#section-4.7
https://tools.ietf.org/html/rfc8200#section-5
https://tools.ietf.org/html/rfc8200#section-8.1

S. No. Parameter Name Individual Parameter Name IETF RFC Clause/ Section Applicability/ Remarks
pP7.22 IPV6 Responding to Packets IPV6 Responding to Packets RFC 2460/ | Clause No8.4
Carrying Routing Headers Carnjing Routing Headers RFC 8200 | AnnexureP7
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Parameter Group: IP Conformance (CONFIP)

Annexure-P8: IP Conformance Parameters DTMF 1T RFC 4733

S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section| Applicability/ Remarks

P8.1 DTMF Parameters S&¢ RTP payload format for named | RFC 4733 | Clause 2 MGW,LMGW
telephones events

P8.2 DTMF Parameters Seét Use of RTP header fields RFC 4733 | Clause 2.2 MGW,LMGW

P8.3 DTMF Parameters S&¢ Payload Format RFC 4733 | Clause 2.3 MGW,LMGW

P8.4 DTMF Parameters S& DTMF: Applications RFC 4733 | Clause 3.1 Soft Switch

P8.5 DTMF Parameters S& DTMF: Congestion Consideration RFC 4733 | Clause 3.3 Soft Switch

P8.6 DTMF Parameters S& DTMF: Events RFC 4733 | Clause 3.2 Soft Switch

P8.7 DTMF Parameters S& DTMF: Payload Format RFC 4733 | Clause 2.3 Soft Switch

P8.8 DTMF Parameters S& DTMF: RTP payload format for | RFC 4733 | Clause 2 Soft Switch
named telephones events

P8.9 DTMF Parameters S& DTMF: Specification of Events RFC 4733 | Clause 3 Soft Switch
codes for DTMF events

P8.10 DTMF Parameters S& DTMF: Use of RTP header fields| RFC 4733 | Clause 2.2 Soft Switch

P8.11 DTMF Parameters S€l DTMF: Duration negotiation RFC 4733 | Clause 2.3.5 PABX

P8.12 DTMF Parameters Sél DTMF: Negotiation of Payload RFC 4733 | Clause 2.5.1.1 | PABX

P8.13 DTMF Parameters S€l DTMF: Transmission of Event RFC 4733 | Clause 2.5.1.2 | PABX
Packet

P8.14 DTMF Parameters S€l DTMF: Verification of sequence | RFC 4733 | Clause2.2.1 PABX
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Parameter Name

Individual Parameter Name

IETF RFC

Clause/ Section

Applicability/ Remarks

no. and time stamp

Annexure-P9: IP Conformance Parameters SCTPi1 RFC 4960

Parameter Group: IP Conformance (CONFIP)

S. No. Parameter Name Individual Parameter Name IETF RFC | Clause/ Section| Applicability/ Remarks
P9.1 SCTP Parameters Sat SCTP packet Format RFC4960 | Clause 3 MGW, LMGW, SGW
P9.2 SCTP Parameters Sat SCTP common header field RFC 4960 | Clause 3.1 MGW, LMGW, SGW
descriptions
P9.3 SCTP Parameters SAt Chunk field descriptions RFC 4960 | Clause 3.2 MGW, LMGW, SGW
P9.4 SCTP Parameters Sat Optional/variabldength parameters | RFC 4960 | Clause 3.2.1 MGW, LMGW, SGW
format
P9.5 SCTP Parameters SAt Reporting of unrecognized parameterl RFC 4960 | Clause 3.2.2 MGW, LMGW, SGW
P9.6 SCTP Parameters SAt SCTP association state diagram RFC 4960 | Clause 4 MGW, LMGW, SGW
P9.7 SCTP Parameters SBt User Data Fragmentation RFC 4960 | Clause 1.5.3 SBC, Soft Switch
P9.8 SCTP Parameters SBt Path Management RFC 4960 | Clause 1.5.7 SBC, Soft Switch
P9.9 SCTP Parameters Skt Transmission of DATA Chunks RFC 4960 | Clause 6.1 SBC, Soft Switch
P9.10 SCTP Parameters Skt Path Failure Detection RFC 4960 | Clause 8.2 SBC, Soft Switch
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Annexure-P10: IP Conformance Parameters M3UA i RFC 4960 and Signalling over IR RFC 2719

Parameter Group: IP Conformance (CONFIP)

S. No. Parameter Name Individual Parameter Name IETF RFC Clause/ Section| Applicability/ Remarks
P10.1 M3UA Parameters Procedures to Support the M3UA | RFC 3332 Clause 4.1 Soft Switch, SGW
User
P10.2 M3UA Parameters Establishment of Association and | RFC 3332 Clause 5.1 Soft Switch, SGW
Traffic Between SGs and ASPs
P10.3 M3UA Parameters M3UA Port Number RFC 3332 Clause 7.2 Soft Switch, SGW
P10.4 M3UA Protocol Extensiony M3UA Protocol Extensions RFC 3332 Clause 7.3 Soft Switch, SGW
Parameter
P10.5 Signalling Protocol Over If Gateway Component Functions RFC2719 Clause 2.1 SGW
P10.6 Signalling Protocol Over If SS7 Interworking for Connection | RFC2719 Clause 2.2 SGW
Control
P10.7 Signalling Protocol Over IF ISDN Interworking for Connection | RFC2719 Clause 2.3 SGW
Control
P10.8 Signalling Protocol Over If Architecturefor Database Access | RFC2719 Clause 2.4 SGW
P10.9 Signalling Protocol Over Iff SG to SG RFC2719 Clause 3.5 SGW

Annexure to ERs 2.26/ Decembef024

165




Annexure-P11: IP Conformance Parameters Functional Tests for IP

Parameter Group: IP Conformance (CONFIP)

S.No. Parameter Name Individual Parameter IETF RFC Clause/Section Applicability/
Name Remarks
P11.1 IPV4 ParameterSetD IPV4 FunctionalTests RFC791 Appendixll, Test5 LAN Switch,
Router
P11.2 SNMPv2Parameters SNMPVv2FunctionalTests | RFC3416 Appendixll, Test38 LAN Switch,
Router, IP Security
Products
P11.3 SNMPv3Parameters SNMPv3FunctionalTests | RFC3410 Appendixll, Test39, LAN Switch,
Router, IP Security
Products
P11.4 SNMPv2or Qx Protocol SNMPv2or Qx Protocol Appendixll, Test6 LAN Switch,
Parameters functional test Router
P11.5 SNMPv3or Qx Protocol SNMPv3or Qx Protocol Appendixll, Test7, 77 LAN Switch,
Parameters functional test Router
P11.6 Netconf/Yang Netconf/Yang Functional |RFC 6241 Appendixll, Test68 LAN Switch,
test RFC 6020 Router, IPSecurity,
Products
P11.7 DynamicRouting DynamicRouting Appendixll, Test8 Router,L3 switch
FunctionalTests
P11.8 StaticRouting StaticRoutingFunctional Appendixll, Test9 Router,L3 switch
Tests
P11.9 TCPParameters TCPFunctionalTests RFC793 Appendixll, Test10 Router
P11.10 |MacLlearning& PktFwdg Mac LearningandPacket Appendixll, Test1l LAN Switch

Forwarding
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S.No. Parameter Name Individual Parameter IETF RFC Clause/Section Applicability/
Name Remarks

P11.11 | SpannindlreeProtocolTest Spanning Tree Protocol Ro IEEE802.1d | AppendixIl, Test12 LAN Switch
BridgeElectionFunctional
Test

P11.12 | SpanninglreeProtocolTest SpanningrreeProtocolPort | IEEE802.1d | Appendixll, Test13 LAN Switch
Blocking Functional Test

P11.13 |OSPFv2 OSPFv2 RFC2328 Appendixl, Tablel

P11.14 | OSPFv3or IPv6 OSPFV3 RFC2740 Appendixl, Table2

P11.15 |IPV6 CompleteSuite RFC2460 0r8200 RFC2460/820| Appendix|, Table-3

0

P11.16 |IPV6 CompleteSuite RFC4861 RFC4862 Appendixl, Table4

P11.17 |IPV6 CompleteSuite RFC4862 RFC4862 Appendixl, Table5

P11.18 |IPV6 CompleteSuite RFC1981 RFC1981 Appendixl, Table6

P11.19 |IPV6 CompleteSuite RFC4443 RFC4443 Appendixl, Table7

P11.20 |BGPfor IPv6 BGPfor IPV6 RFC2545 Appendixl, Table8

P11.21 |BGP4 RFC4271 Appendixl, Table9

P11.22 |MBGP RFC4760 Appendixl, Table10

P11.23 |LDP RFC5036 Appendixl, Table11

P11.24 |IPSecFunctionalTest IPSecFunctionalTest Appendixll, Test16

P11.25 | NAT FunctionalTest NAT FunctionalTest Appendixll, Test17,18

P11.26 |PolicyFunctionalTest Policy FunctionalTest Appendixll, Test19

P11.27 |IDS FunctionalTest IDS FunctionalTest Appendixll, Test20,21

P11.28 |IDS for Management & IDS Functional Test for Appendixll, Test69

Analytic Equipment

I. Network Security
Management
Equipment

Network Security Analytic
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S.No. Parameter Name Individual Parameter IETF RFC Clause/Section Applicability/
Name Remarks
equipment (Managed &

Unmanaged)
P11.29 |IPSFunctionalTest IPSFunctionalTest Appendixll, Test22,23 IP Security
Products
P11.30 |UTM URL, Content & Antt UTM URL, Content & Antt Appendixll, Test24, 25, 26 |IP Security
Virus Filtering FunctionalTest | Virus Filtering Functional Products
Test

P11.31 |Profileforfrequency Profilefor frequency Appendixll, Test27 PTPGM

synchronisation synchronisation

P11.32 | Profilefor timeandphase Profile for time and phase Appendixll, Test28 PTPGM

synchronisation with full synchronisationvith full
timing support timing support

P11.33 | Profile for time and phase Profile for time and phase Appendixll, Test29 PTPGM

synchronisatiomvith partial synchronisatiomvith partial
timing support timing support
P11.34 |PPPoOE PPPoHB-unctionalTest RFC2516 Appendixll, Test14 PON,Router
P11.35 |Radius/AAA/ Diameter RadiusFunctionalTest RFC2865/ Appendixll, Testl5, 67 Router, IP
3539 6733 Security Products
P11.36 RFC5654 Clause2 MPLSTPCEN
MPLS-TP Requirement MPLS-TP Requirement Switch
(Conformance
testing)

P11.37 | EthernePWEandService EthernePWEandService |RFC4448 Claused MPLSTP

Identification Identification Switch
(Conformance
testing)
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S.No. Parameter Name Individual Parameter IETF RFC Clause/Section Applicability/
Name Remarks
P11.38 | TDM PWEandService TDM PWEandService RFC3916 Clause4 & Clauser.1 MPLSTP
Identification Identification Switch
(Conformance
testing)
P.11.39 | Network Visibility, Network Visibility, Appendixll, Test46 IP Security
Monitoring and Logging Monitoring and Logging Products
Functional Test
P11.40 Encrypted traffic analysis Encrypted traffic analysis Appendixll, Test47 IP Security
Functional test Products
P11.41 Application visibility and Application visibility and Appendixll, Test48 IP Security
control control Functional Test Products
P11.42 SSL Proxy SSL Proxy Functional test Appendixll, Test49 IP Security
Products
P11.43 | Data Loss Prevention Data Loss Prevention Appendixll, Test50 IP Security
Functional Test Products
P11.44 | L3 DDoS protection L3 DDoS protection Appendixll, Test51 IP Security
Functional Test Products
P11.45 | L4 DDoS protection L4 DDoS protection Appendixll, Test52 IP Security
Functional Test Products
P11.46 | L7 DDoS protection L7 DDoS protection Appendixll, Test53 IP Security
Functional Test Products
P11.47 | Static Analysis Static Analysig~unctional Appendixll, Test54 IP Security
Test Products
P11.48 | Manageability SNMPV3 Functional Test Appendixll, Test81 LAN Switch,
Router, IP

Security Products
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S.No. Parameter Name Individual Parameter IETF RFC Clause/Section Applicability/
Name Remarks

P11.49 | Dynamic Analysis Dynamic Analysis Appendixll, Test55 IP Security
Functional Test Products

P11.50 | Protecting against common | Functional Test Appendixll, Test56 IP Security
vulnerabilities-SQL injection Products

P11.51 | Protecting against common | Functional Test Appendixll, Test57 IP Security
vulnerabilitiesi Cross Site Products
Scripting (XSS)

P11.52 | Protecting against common | Functional Test Appendixll, Test58 IP Security
vulnerabilitiesi Protection Products
against Brute forcing.

P11.53 | Protecting against common | Functional Test Appendixll, Test59 IP Security
vulnerabilitiesi Server Side Products
Request Forgery (SSRF)

P11.54 | Protecting against common | Functional Test Appendixll, Test60 IP Security
vulnerabilitiesi HTTP method Products
validation

P11.55 | Protecting against common | Functional Test Appendixll, Test61 IP Security
vulnerabilities-Protection Products
against File inclusion attack

P11.56 | Protecting against common | Functional Test Appendixll, Test62 IP Security
vulnerabilitiesi Command Products
Injection

P11.57 |Protecting against common | Functional Test Appendixll, Test63 IP Security
vulnerabilitiesi Path traversal Products

P11.58 |Protecting against common Functional Test Appendixll, Test64 IP Security
vulnerabilitiesi Client Side Products
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S.No. Parameter Name Individual Parameter IETF RFC Clause/Section Applicability/
Name Remarks
Request Forgery (CSRF)
P11.59 |Protecting against common | Functional Test Appendixll, Test65 IP Security
vulnerabilitiesi Monitoring & Products
Audit event generation
P11.60 | Reverse Proxy Functional Test Appendixll, Test66 IP Security
Products
P11.61 | FC Zone Server Functional Test RFC 4936 | Appendixll, Test70, 71, 72, | LAN Switch
73,74
P11.62 | FC Logins Functional Test RFC 4172 Appendixll, Test75 LAN Switch
P11.63 | FC Name Server Functional Test RFC 4438 Appendixll, Test76 LAN Switch
P11.64 | FC Registered State Change| Functional Test RFC 4983 Appendixll, Test77 LAN Switch
Notifications
P11.65 | FC Management Functional Test RFC 4044 Appendixll, Test78 LAN Switch
P11.66 | FC Frame Encapsulation Functional Test RFC 3643 Appendixll, Test79 LAN Switch
P11.67 | FC Packet Forwarding Functional Test RFC 2625 Appendixll, Test80 LAN Switch
P11.68 | FC Static Routing Functional Test RFC 2625 Appendixll, Test82 LAN Switch
P11.69 | FC Dynamic Routing Functional Test RFC 4626 Appendixll, Test83 LAN Switch
P11.70 | FC Security Protocols Functional Test RFC 5324 Appendixll, Test84 LAN Switch
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Annexure-P12: IP Conformance ParametersDHCP

Parameter Group: IP Conformance (CONFIP)

S. No Parameter Name Individual Parameter IETF RFC Clause / Section
P12.1 DHCP 406 Client Behavior RFC 7341 Clause 9

DHCP client v4/v6
P12.2 DHCP Unique Ildentifier (DUID) RFC 8415 Clause 11
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Annxeure Q: Optical Fibre (Single Mode) Tests

ITU-T G.652.D Optical Fibrei (Variant 1)

SN | Parameter Name Individual Parameter Name Standard Limits/ Values
1 Geometrical Mode Field Diameter at 1310 nm ITU-T G.652 and ITUT G.650.1; IEC | 9.2+ 0.4 um
Characteristics 607932-50 and IEC 60793-45
5 Cladding Diameter ITU-T G.652 and ITWUT G.650.1; IEC | 125+ 0.7 um
607932-50 and IEC 60793-20
3 Cladding Norcircularity ITU-T G.652 and ITUT G.650.1;IEC (O 0. 8 %
607932-50 and IEC 60793-20
4 Core Clad concentricity error ITU-T G.652 and ITUT G.650.1;IEC |O 0.5 Om
607932-50 and IEC 60793-20
5 Coating diameter IEC 607932-50 and IEC 60793-21 242 =5 um (uncolor);
252 £ 10um (color)
6 Coating /Cladding concentricity IEC 607932-50 and IEC60793-21 (© 12 Om
7 Transmission At 1310 nm ITU-T G.652 and ITUT G.650.1;IEC |O 0. 34 dB/ km
Characteristics 607932-50 and IEC 60793-40
8 (Attenuationof At 1550 nm ITU-T G.652 and ITUT G.650.1;IEC |O 0. 20 dB/ km
uncabled fibre) 607932-50 and IEC 60793-40
9 At 1490 nm ITU-T G.652 and ITUT G.650.1;IEC |O 0. 24 dB/ km
607932-50 and IEC 60793-40
10 At 1270 nm ITU-T G.652 and ITUT G.650.1;IEC |O 0. 40 dB/ km
607932-50 and IEC 60793-40
11 At 1625 nm ITU-T G.652 and ITUT G.650.1;IEC |[O 0. 23 dB/ km
607932-50 and IEC 60793-40
12 Water peak attenuation at 1380 to 13 ITU-T G.652 and ITUT G.650.1; IEC O 0.34 dB/ km
nm 607932-50 and IEC 60793-40
13 Sudden irregularity in attenuation Telcordia GR20-CORE,2013andIEC|{O 0. 1 dB

607931-40
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14 | Transmission At 1550nm ITU-T G.652and ITUT G.650.1;IEC |O 18. 0 ps/ nm. Km
Characteristics 607932-50 and IEC 60793-42
15 | (Chromatic At 1625nm ITU-T G.652 and ITUT G.650.1;IEC |[O 22. 0 ps/ nm. Km
Dispersion) 607932-50 and IEC 60793-42
16 In 12851330nm band ITU-T G.652and ITUT G.650.1;IEC |O 3.5 ps/ nm. Km
607932-50 and IEC 60793-42
17 In 12701340nm band ITU-T G.652 and ITUT G.650.1;IEC |O 5.3 ps/ nm. Km
607932-50 and IEC 60793-42
18 Zero Dispersion slope ITU-T G.652 and ITUT G.650.1;IEC [O 0. 09 2Kmps/ ( nm
607932-50 and IEC 60793-42
19 Zero Dispersion wavelength range | ITU-T G.652 and ITUT G.650.1; IEC | 1300- 1324nm
607932-50 and IEC 60793-42
Transmission Uncabled Fiber ITU-T G.652and ITUT G.650.1;IEC |[O 0. 15 ps/ akm
20 | Characteristics 607932-50 and IEC 60793-48
(Polarization
21 mode dispersion)| Link design value for weabled fibre | ITU-T G.652 and ITUT G.650.1;1IEC |O 0. 06 ps/ akm
607932-50 and IEC 60793-48
Transmission Cable cutoff wavelength ITU-T G.652 and ITUT G.650.1; IEC | 1260nm Max
Characteristics 607932-50 and IEC 60793-44
22
( Cutoff
wavelength)
Transmission Change in attenuation when fiber is | ITU-T G.652 ,ITUT G.650.1, IEC O 0.05 dB at 155
23 | Characteristics coiled with 100 turns on 60 1.0 mm| 607932-50 and IEC 60793-47 O 0.1 dB at 1625
(Fibre Macro diameter mandrel
bend loss) Change in attenuation when fiberis| ITU-T G.652 ,ITUT G.650.1, IEC O 0.5 dB at 1550
o coiled with 1 turn around 32 = 0.5 mr| 607932-50 and IEC 60793-47 O B & 1625 nm
diameter mandrel
Change in attenuation when fiberis| ITU-T G.652 ,ITUT G.650.1, IEC O 0.05 dB at 1310
25 coiled with 100 turns on 50 £0.5 mm| 607932-50 and IEC 60793-47
diameter mandrel
26 Mechanical Proof test for minimum strainvel ITU-T G.652, G.650.1 and IEC 60793| 1%
Characteristics 2-50, 607931-30
97 Peak Stripability force to remove IEC 607932-50, 607931-32 1.0 O N O 8.9 N
primary coating of the fiber (Unaged, 1.0 O (Rver@ge . 0 N
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28

29

30

31

Water aged, Damp heat aged

Dynamic Tensile Strength Un aged)

IEC 607932-50 and IEC 60793-31

O\

550 KPSI (3.80Gp

Dynamic Tensile Strength
Aged (Damp heat aged)

IEC 607932-50 and IEC 60793-31

O\

440 KPSI (3.006Gp

Dynamic Fatigue
(Unaged and Damp heat aged)

IEC 607932-50 and IEC 60793-33

20

Fiber Curl

IEC 607932-50, 607931-34

4 Meter radi us

(0

32

33

34

35

36

37

38

Environmental
Characteristics
of Fiber for both
color and
uncolor fibres

Temperature Cycle Test: Temperatul
Dependence of Attenuation: Induced
Attenuation at 1550 nm and 1625 nn
at-60°C to +85°C

IEC 607932-50 and IEC 60793-52

ol O O

0.05 dB/ Km

TemperatureHumidity Cycle Test:
Induced attenuation at 1550 nm and
1625 nm at1l0C TO +85°C and 95%
relative humidity

EIA/TIA 455-73

O 0.05 dB/ Km

Water Immersion Test: Induced
attenuation at 1550 nm and 1625 nm
due to water immersion at 232¢C

IEC 607932-50 and IEC 60793-53

O 0.05dB/ Km

Accelerated Aging (Dry Heat) Test:
Induced attenuation at 1550 nm and
1625 nm due to Temperature aging ¢
85+2°C

IEC 607932-50 and IEC 60793-51

O 0.05 dB/ Km

Retention of Coating Color:

Coated fibre agef/(
temperature with 95% Humidity and
then 20 days in ¢

IEC 607932-50 and IEC 60793-51

No change in colour of coated fibre

High Temperature and High Humidity
(Damp Heat) Test: Induced attenuatij
at1550nm & 1625 nm
temperature and 85% Relative
Humidity for 30 days

IEC 607932-50 and IEC 60793-50

O 0.05 dB/ Km

Cable Material Compatibility test for

Telcordia GR20-CORE,2013; Draft

1 Aged coating strip force:
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fibre : Fibre to be aged with filling
compound for 30
temperature and 85% Relative
Humidity

(

IEC 607941-219

1.0 O F O 8.9
1.0 O F O 5.0

1 Visual Inspection under 5X
magnification:

No fibre coatings cracking, splitting,
or delamination.

9 For colouredibres, colour to be
identifiable and no colour transfers {(
the filling compound.

1 MEK Rub Test as mentioned below
test no 39.

N
N

39 | Colour MEK RUB Test (Methyl Ethyl Draft IEC 607941-219 To be tested by using soakésolvent)
qualification for | Ketone) tissue paper for ten strokes unidirection
color fibres on 10cm length of the fiber. No color

trace shall be observed on tissue paper
after testing.
40 | Material Fiber Materials: The substances of | RoHS 3 (EU 2015/863) Fibre material to be RoHS complied.
Properties : which the fibres are made
N.B.: Latest issue of above mentioned Standards may be referred.
. ITU-T G.655 Optical Fibre (Variant 2)
SN | Parameter Name Individual Parameter Name Standard Limits/ Values
1 Geometrical Mode Field Diameter at 1550 nm ITU-T G.655 and ITUT G.650.1; IEC 9.6 £ 0.4 pm
Characteristics 607932-50 and IEC 60793-45
2 Cladding Diameter ITU-T G.655 and ITUT G.650.1; IEC 125+ 0.7 um
607932-50 and IEC 60793-20

3 Cladding Nomrcircularity ITU-T G.655 andTU-T G.650.1; IEC O 0.8 %
607932-50 and IEC 60793-20

4 Core Clad concentricity error ITU-T G.655 and ITUT G.650.1;IEC |O 0.5 Om
607932-50 and IEC 60793-20

5 Coating diameter IEC 607932-50 and IEC 60793-21 242 £ 5 pm (uncolor);

252 + 10 pm(color)
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6 Coating /Cladding concentricity IEC 607932-50 and IEC 60793-21 O 12 Om
7 Transmission At 1550 nm ITU-T G.655 and ITUT G.650.1; IEC O 0.21 dB/ km
Characteristics 607932-50 and IEC 60793-40
8 (Attenuation of | At 1625nm ITU-T G.655 and ITWUT G.650.1; IEC O 0.23 dB/ km
uncabled fibre) 607932-50 and IEC 60793-40
Sudden irregularity in attenuation | Telcordia GR20-CORE,2013 and O 0.1 dB
IEC 607931-40
10 | Transmission At 1530 to 1565 nm ITU-T G.655, G.650.1 and Min value of Dmin- 1.0 ps/nm.Km
Characteristics IEC 607932-50, 607931-42 Max value of Dmax 10.0 ps/nm.Km
(Chromatic Dmaxi Dmi n: O5. 0 ps/
11 | Dispersion) At 1565 to 1625nm ITU-T G.655, G.650.1 and Min value of Dmin- 4.0 ps/nm.Km
IEC 607932-50, 607931-42 Max value of Dmax 14.0 ps/nm.Km
12 Dispersion slope at 1550 nm ITU-T G.655, G.650.1 and O 0. 09Kms/ (nm
IEC 607932-50, 607931-42
13 | Transmission Uncabled Fiber ITU-T G.655 and ITUT G.650.1; IEC O 0.15 ps/ akm
Characteristics 607932-50 and IEC 60793-48
14 | (Polarization Link design value for wiecabled fibre | ITU-T G.655 and ITUT G.650.1; IEC O 0.1 ps/ dakm
mode dispersion) 607932-50 and IEC 60793-48
Transmission Cable cut off wavelength ITU-T G.655 and ITUT G.650.1; IEC 1450 nm Max
Characteristics 607932-50 and IEC 60793-44
15
( Cutoff
Wavelength)
Transmission Change in attenuation when fiber is | ITU-T G.655 ,ITUT G.650.1, IEC O 0.05 dB at 1550
16 | Characteristics | coiled with 100 turns on 60 £1.0 mm| 607932-50 and IEC 60793-47 O 0.1 dB at 1625
(Fibre Macro diameter madrel
bend loss) Change in attenuation when fiber is| ITU-T G.655 ,ITUT G.650.1, IEC O 0.5 dB at 1550
17 coiled with 1 turn around 32 = 0.5 mr 607932-50 and IEG607931-47 O 0.5 dB at 1625
diameter mandrel
18 Mechanical Proof test for minimum strain level | ITU-T G.655, G.650.1 and 1%
Characteristics IEC 607932-50, 607931-30
19 Peak Stripability force to remove IEC 607932-50, 607931-32 1.0 O F O 8.9 N
primary coating of the fiber (Unaged, 1.0 O F O 5.0 N
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20

21

22

23

Water aged, Damp heat aged)

Dynamic Tensile Strength
(Un aged)

IEC 607932-50 and IEC 60793-31

O\

550 KPSI (3.806G

Dynamic Tensile Strength
Aged (Damp heat aged)

IEC 607932-50 and IEC 60793-31

O\

440 KPSI (3.006G

Dynamic Fatigue
(Unaged andamp heat aged)

IEC 607932-50 and IEC 60793-33

O\

20

Fiber Curl

IEC 607932-50, 607931-34

O

4 Meter radi us

24

25

26

27

28

29

Environmental
Characteristics
of Fiber (for

both color and
uncolor fibres)

Temperature Cycle Test: Temperatul
Dependence of Attenuation : Inducec
Attenuation at 1550 nm and 1625 nn
at-60°C to +85°C

IEC 607932-50 and IEC 60793-52

O 0.05 dB/ Km

TemperaturégHumidity Cycle Test:
Induced aenuation at 1550 nm and
1625 nm at10° C TO +85° C and
95% relative humidity

EIA/TIA 455-73

O 0.05 dB/ Km

Water Immersion Test: Induced
attenuation at 1550 nm and 1625 nm
due to water immersion at 23 + 2°C

IEC 607932-50 and IEG507931-53

. 05dB/ Km

Accelerated Aging (Dry Heat) Test:
Induced attenuation at 1550 nm and
1625 nm due to Temperature aging ¢
85+2°C

IEC 607932-50 and IEC 60793-51

O 0.05 dB/ Km

Retention of Coating Color:

Coated fibre aged for 30 days&ab
temperature with 95% Humidity and
then 20 days in

IEC 607932-50 and IEC 60793-51

No change in colour of coated fibre

High Temperature and High Humidity
(Damp Heat) Test: Induced attenuatij
at 1550 nm & 162"
temperature and 85% Relative
Humidity for 30 days

IEC 607932-50 and IEC 60793-50

O 0.05 dB/ Km
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30

Cable Material Compatibility test for
fibre : Fibre to be aged with filling
compound for 30 (
temperature and 85% Relative
Humidity

TelcordiaGR-20-CORE,2013; Draft IEC
607941-219

I Aged coating strip force:

1 Visual Inspection under 5X

9 For coloured fibres, colour to be

1 MEK Rub Test as mentioned below

F O 8.9 N
F O 5.0 N

1.0
1.0

0
o

magnification:
No fibre coatings cracking, splitting
or delamination.

identfiable and no colour transfers
to the filling compound.

in test no 31.
31 | Colour MEK RUB Test (Methyl Ethyl Draft IEC 607941-219 To be tested by using socked (solvent
qualification Ketone) tissue paper for ten strokes
unidirectional on 10cm length of the
fiber. No color trace shall be observed
on tissue paper after testing.
32 | Material Fiber Materials: RoHS 3 (EU 2015/863) Fibre material to be RoHS complied.
Properties : The substances of which the fibres &
made
N.B.: Latest issue of above mentioned Standards may be referred.
Il. ITU-T G.656 Optical Fibre (Variant 3)
SN | Parameter Name Individual Parameter Name Standard Limits/ Values

Geometrical
1 Characteristics

Mode Field Diameter at 1550 nm | ITU-T G.656and ITUT G.650.1; | 9.2 0.4 um
IEC 607932-50 and IEC 60793-
45

Cladding Diameter ITU-T G.656 and ITUT G.650.1; | 125+ 0.7 um

IEC 607932-50 and IEC 60793-
20
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Cladding Norcircularity ITU-TG.656 and ITUT G.650.1; |O 1 %
3 IEC 607932-50 and IEG607931-
20
Core Clad concentricity error ITU-T G.656 and ITUT G.650.1; |O 0.5 Om
4 IEC 607932-50 and IEC 60793-
20
5 Coating diameter IEC 607932-50 and IEC 60793- | 242 +5 pm (uncolor);
21 252 + 10um (color)
6 Coating /Claddingoncentricity IEC 607932-50 and IEC60793- O 12 Om
21
7 Transmission At 1460 ITU-T G.656, G.650.1 and O 0.26 dB/ km
Characteristics IEC 607932-50, 607931-40
8 (Attenuation of | At 1550 nm ITU-T G.656, G.650.1 and O 0.21 dB/ km
uncabled fibre) IEC 607932-50, 607931-40
9 At 1625 nm ITU-T G.656, G.650.1 and O 0.24 dB/ km
IEC 607932-50, 607931-40
At 1383 nm ITU-T G.656, G.650.1 and O 0.4 dB/ km
10 IEC 607932-50, 607931-40
11 Sudden irregularity in attenuation | TelcordiaGR-20-CORE,2013 O 0.05 dB
12 | Transmission At 1460 to 1550 nm ITU-T G.656, G.650.1 and 1.0- 9.28 ps/nm.Km
Characteristics IEC 607932-50, 607931-42
13 | (Chromatic At 1550 to 1625 nm ITU-T G.656, G.650.1 and 3.67 14.0 ps/nm.Km
Dispersion) IEC 607932-50, 607931-42
14 Dispersion slope at 1550 nm ITU-T G.656, G.650.1 and O 0.07°Km)s/ ( nm
IEC 607932-50, 607931-42
15 | Transmission Uncabled Fiber ITU-T G.656 and ITUT G.650.1; O 0. 15 ps/ akm
Characteristics IEC 607932-50 and IEG507931-
(Polarization 48
16 | mode dispersion)| Link design value for weabled fibre| ITU-T G.655and ITUT G.650.1; O 0. 2 ps/ &km
IEC 607932-50 and IEC 60793-
48
17 Transmission Cable cutoff wavelength ITU-T G.656 and ITUT G.650.1; | 1450 nm Max

Characteristics

IEC 607932-50 and IEC 60793-
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(Cut off
wavelength)

44

Transmission Change in attenuation when fiber ig ITU-T G.656 ,ITUT G.650.1,IEC|O 0. 05 dB at 1550 nm
18 | Characteristics coiled with 100 turns on 60 £1.0 mn 607932-50 and IEC 6093-1-47 O 0.1 dB at 1625 nm
(Fibre Macro diameter mandrel
bend loss) Change in attenuation when fiber i{ ITU-T G.656 ,ITUT G.650.1,IEC|O 0.5 dB at 1550 nm
19 coiled with 1 turn around 32 £ 0.5 | 607932-50 and IEC 60793-47 O 0.5 dB at 1625 nm
mm diameter mandrel
20 Mechanical Proof test for minimum strain level | ITU-T G.656, G.650.1 and 1%
Characteristics IEC 607932-50, 607931-30
Peak Stripability force to remove | IEC 607932-50, 607931-32 1.0 O F O 8.9 N (Pe
21 primary coating of the fiber 1.0 O F O 5.0 N (Av
(Unaged, Water aged, Damp heat
aged )
22 Dynamic Tensile Strength IEC 607932-50 and IEC 60793- O 550 KPSI (3.80Gpa)
(Un aged) 31
23 Dynamic Tensile Strength IEC 607932-50 and IEC60793- |O 440 KPSI (3.00Gpa)
Aged (Dampheat aged) 31
o4 Dynamic Fatigue IEC 607932-50 and IEC 60793- O 20
Unaged and Damp heat aged 33
25 Fiber Curl IEC 607932-50, 607931-34 O 4 waditsefrcurvature
Environmental Temperature Cycle Test: IEC 607932-50 and IEC60793- (O 0. 05 dB/ Km
Characteristics | Temperature Dependence of 52
26 | of Fiber for both | Attenuation : Induced Attenuation a
color and 1550 nm and 1625 nm &0°C to
uncolor fibres +85°C
TemperaturéHumidity Cycle Test: | EIA/TIA 455-73 O 0.05 dB/ Km
o7 Induced aenuation at 1550 nm and
1625 nm at10°C to +85°C and 959
relative humidity
Water Immersion Test: Induced IEC 607932-50 and IEC07931- O 0. 05dB/ Km
28 attenuation at 1550 nm and 1625 n| 53

due to water immersion at 23 + 2°C
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Accelerated Aging (Dry Heat) Test:| IEC 607932-50 and IEC60793- |[O 0. 05 dB/ Km
29 Induced attenuation at 1550 nm an¢ 51
1625 nm due to Temperature aging
85+2°C
Retention of Coating Color: IEC 607932-50 and IEC 60793- | No change in colour of coated fibre
30 Coated fibre aged for 30 days&ab | 51
temperature with 95% Humidity and
then 20 days in
31 High Temperature and High IEC 607932-50 and IEC60793- (O 0. 05 dB/ Km
Humidity (Damp Heat) Test: Induce 50
attenuation at 1550 nm & 1625 nm
at 8emperature and 85%
Relative Humidity for 30 days
32 Cable Material Compatibility test foj Telcordia GR20-CORE,2013; 1 Aged coating strip force:
fibre : Fibre to be aged with filling | Draft IEC 607941-219 1.0 O F O 8.9 N (P
compound for 30 1.0 O F O 5.0 N (A
temperature and 85% Relative ' Visual Inspection under 5X magnification:
Humidity No fibre coatings cracking, splitting, or
delamination.
1 For coloured fibres, colouo be
identifiable and no colour transfers to the
filling compound.
1 MEK Rub Test as mentioned below in test
no 33.
33 | Colour MEK RUB Test (Methyl Ethyl Draft IEC 607941-219 To be tested by using socked (solvent) tissue
gualification Ketone) paper for ¢n strokes unidirectional on 10cm
length of the fiber. No color trace shall be
observed on tissue paper after testing.
34 | Material Fiber Materials: RoHS 3 (EU 2015/863) Fibre material to be RoH&mplied.
Properties : The substances of which the fibres
are made

N.B.: Latest issue of above mentioned Standards may be referred.
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V. ITU-T G.657.A10ptical Fibre (Variant 4)
SN | Parameter Name Individual Parameter Name Standard Limits/ Values
Geometrical Mode Field Diameter at 1310 nm | ITU-T G.657 and ITUT (8.89.2) £ 0.4 um
1 Characteristics G.650.1; IEC 60792-50 and
IEC 607931-45
Cladding Diameter ITU-T G.657 and ITUT 125+ 0.7 um
2 G.650.1; IEC 60792-50 and
IEC 607931-20
Cladding Nomrcircularity ITU-T G.657and ITUT O 0.8 %
3 G.650.1; IEC 60792-50 and
IEC 607931-20
Core Clad concentricity error ITU-T G.657 and ITWUT O 0.5 Om
4 G.650.1; IEC 60792-50 and
IEC 607931-20
Coating diameter IEC 607932-50 and IEC 60793
a) 250um fibre 1-21 242 =5 yum (uncolor);
252 + 10 pm (color)
5
b) 200um fibre 180210 pm (uncolor);
180-220um (color)
Coating /Cladding concentricity IEC 607932-50 and IEC 607930 12 Om
6 a) 250um fibre 1-21 O 10 Om
b) 200um fibre
Transmission At 1310 nm ITU-T G.657 and ITWUT O 0.34 dB/ km
7 Characteristics G.650.1; IEC 60792-50 and
(Attenuationof IEC 607931-40
uncabled fibre) | At 1550 nm ITU-T G.657 and ITUT O 0.20 dB/ km
8 G.650.1; IEC 60792-50 and
IEC 607931-40
9 At 1490 nm ITU-T G.657 and ITWUT O 0.24 dB/ km

G.650.1; IEC 60792-50 and
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10

11

12

13

IEC 607931-40

At 1270 nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-40

O 0.40 dB/

k m

At 1625 nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-40

O .23 dB/km

Water peak attenuation at 1380 to
1390 nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-40

O 0.34 dB/

k m

Sudden irregularity in attenuation

Telcordia GR20-CORE,2013
and IEC 60793.-40

14

15

16

17

18

19

Transmission
Characteristics
(Chromatic
Dispersion)

At 1550nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

nm. Km

At 1625nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

nm. Km

In 12851330nm band

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

O 3.5 ps/n

m. Km

In 12761340nm band

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

O 5.3 ps/n

m. Km

Zero Dispersion slope

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50and
IEC 607931-42

O 0.

092Kmps/ (nm

Zero Dispersion wavelength range

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

1300- 1324nm

20

Transmission
Characteristics
(Polarization

Un-cabled Fiber

ITU-T G.657 andTU-T
G.650.1; IEC 60792-50 and
IEC 607931-48

O 0.15 ps/

Annexure to ERs 2.26/ Decembef024

184




mode dispersion)| Link design value for weabled fibre | ITU-T G.657 and ITUT O 0.06 ps/ akm
21 G.650.1; IEC 60792-50 and
IEC 607931-48
Transmission Fiber cut offwavelength for fibre ITU-T G.657 and ITUT 1260nm Max
22 | Characteristics | used in Patch cords & Rigils (2m | G.650.1; IEC 60792-50 and
(Cut-off sample) IEC 607931-44
wavelength) Cable cut off wavelength ITU-T G.657 and ITWUT 1260nm Max
23 G.650.1; IEC 60792-50 and
IEC 607931-44
Transmission Ch_ange.in attenuation when fibre i_s ITU-T G.657 G.650.1 and O 0.25 dB at 1550 nm
24 Charactensﬂcs coiled with 10 turns on 15 mm radid IEC 607932-50, 607931-47 O 1.0 dB at 1625 nm
(Fibre Macro mandrel
bend loss) Change in attenuatiowhen fibre is ITU-T G.657 G.650.1 and O 0.75 dB at 1550 nm
25 ::no;lr?gr(\;\;lth 1 turn on 10 mm radius IEC 607932-50, 607931-47 O 1.5 dB at 1625 nm
26 Mechanical Proof test for minimum strain level | ITU-T G.657,G.650.1 and 1%
Characteristics IEC 607932-50, 607931-30
Peak Stripability force to remove | IEC 607932-50, 607931-32
primary coating of the fiber (Unage(
Water aged, Damp heat aged)
a) 250mm fibre . .
27 1.0 O F O 8.9 N (Peak
b) 200mm fibre 1.0 O F O 5.0 N (Aver
0.4 O F O 8.9 N (Peak
0.4 O F O 5.0 N (Aver
28 Dynamic Tensile Strength IEC 607932-50 and IEC60793) O 550 KPSI (3.80Gpa)
(Un aged) 1-31
29 Dynamic Tensile Strength IEC 607932-50 and IEC O 440 KPSI (3.00Gpa)
Aged (Damp heat aged) 607931-31
Dynamic Fatigue IEC 607932-50 and IEC 60793 O 2 0
30 (Unaged and Damp heat aged) 1-33
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31

Fiber Curl

IEC 607932-50, 607931-34

Met errvatused i us of

c

U

32

33

34

35

36

37

38

Environmental
Characteristics
of Fiber for both
color and
uncolor fibres

Temperature Cycle Test:
Temperature Dependence of
Attenuation : Induced Attenuation &
1550 nm and 1625 nm &0°C to
+85°C

IEC 607932-50 and IEC 60793
1-52

.05 dB/ Km

TemperaturégHumidity Cycle Test:
Induced attenuation at 1550 nm an
1625 nm at10° C TO +85° C and
95% relative humidity

EIA/TIA 455-73

.05 dB/ Km

Water Immersion Test: Induced
attenuation at 1550 nm and 1625 n
due to water immersion at 23 + 2°C

IEC 607932-50 and IEC 60793
1-53

. 05dB/ Km

Accelerated Aging (Dry Heat) Test:
Induced attenuation at 1550 nm an
1625 nm due to Temperature aging
85+2°C

IEC 607932-50 andIEC 60793
1-51

.05 dB/ Km

Retention of Coating Color:

Coated fibre age
temperature with 95% Humidity ang
then 20 days in

IEC 607932-50 and IEC 60793
1-51

No change in colour of coated fibre

High Temperaturand High
Humidity (Damp Heat) Test: Induce
attenuation at 1550 nm & 1625 nm
at 85 temperatu
Relative Humidity for 30 days

IEC 607932-50 and IEC 60793
1-50

O 0.05 dB/ Km

Cable Material Compatibility test fo
fibre : Fibre to be aged witlilfng
compound for 30
temperature and 85% Relative

Humidity

Telcordia GR20-CORE,2013;
Draft IEC 607941-219

1 Aged coating strip force:
1.0 O F O 8.9 N
1.0 O F O 5.0 N
1 Visual Inspection under 5X magnification:
No fibre coatings cracking, splitting, or

(Pe
(Av
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delamination.

9 For coloured fibres, colour to be
identifiable and no colour transfers to the fillir
compound.

1 MEK Rub Test as mentioned below in test na
39.

are made

39 | Colour MEK RUB Test (Methyl Ethyl Draft IEC 607941-219 To be tested by using socked (solvent) tissue pa
qualification Ketone) for ten strokes unidirectional on 10cm length of t
fiber. No color trace shall be observed on tissue
paper after testing.
40 | Material Fiber Materials: RoHS 3 (EU 2015/863) Fibre material to be RoHS complied.
Properties : Thesubstances of which the fibres

N.B.: Latest issue of above mentioned Standards may be referred.
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V. ITU-T G.657.A20ptical Fibre (Variant 5)
SN | Parameter Name Individual Parameter Name Standard Limits/ Values
Geometrical Mode Field Diameter at 1310 nm | ITU-T G.657 and ITUT (8.6t09.2) £ 0.4 um
1 | Characteristics G.650.1; IEC 60792-50 and
IEC 607931-45
Cladding Diameter ITU-T G.657 and ITWUT 125+ 0.7 um
2 G.650.1; IEC 60792-50and
IEC 607931-20
Cladding Norcircularity ITU-T G.657 and ITWUT O 0.8 %
3 G.650.1; IEC 60792-50 and
IEC 607931-20
Core Clad concentricity error ITU-T G.657 and ITWUT O 0.5 Om
4 G.650.1; IEC 60792-50 and
IEC 607931-20
Coatingdiameter IEC 607932-50 and IEC 60793
5 a) 250um fibre 1-21 242 £ 5 pm (uncolor); 252 + 10 um (color)
b) 200um fibre 180-210 um (uncolor); 18@20um (color)
Coating /Cladding concentricity IEC 607932-50 and IEG50793
6 a) 250um fibre 1-21 O 12 Om
b) 200um fibre O 10 Om
Transmission At 1310 nm ITU-T G.657 and ITUT O 0.35 dB/ km
7 Characteristics G.650.1; IEC 60792-50 and
(Attenuation of IEC 607931-40
uncabled fibre) | At 1550 nm ITU-T G.657 and ITWUT O 0.21 dB/ km
8 G.650.1; IEC 60792-50 and
IEC 607931-40
At 1490 nm ITU-T G.657 and ITWUT O 0.24 dB/ km
9 G.650.1; IEC 60792-50 and
IEC 607931-40
10 At 1270 nm ITU-T G.657 and ITUT O 0.40 dB/ km

G.650.1; IEC 60792-50 and
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11

12

13

IEC 607931-40

At 1625 nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-40

.23 dB/ km

Water peak attenuation at 1380 to
1390 nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-40

.35 dB/ km

Sudden irregularity in attenuation

Telcordia GR20-CORE,2013
andIEC 607931-40

O 0.1 dB

14

15

16

17

18

19

Transmission
Characteristics
(Chromatic
Dispersion)

At 1550nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

O 18.0 ps/ nm. Km

At 1625nm

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

022.0 ps/nm.Km

In 12851330nm band

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

O 3.5 ps/ nm. Km

In 12761340nm band

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

O 5.3 ps/ nm. Km

Zero Dispersion slope

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

O 0.092kmps/ (nm

Zero Dispersion wavelength range

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-42

1300- 1324nm

20

21

Transmission
Characteristics
(Polarization
modedispersion)

Uncabled Fiber

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-48

O 0.2 ps/ &dkm

Link design value for wabled fibre

ITU-T G.657 and ITUT
G.650.1; IEC 60792-50 and
IEC 607931-48

O 0.06 ps/ akm
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Transmission Fiber cut off wavelength for fibre ITU-T G.657 and ITUT 1260nm Max
22 | Characteristics | used in Patch cords & Rigils (2m | G.650.1; IEC 60792-50 and
(Cut off sample) IEC 607931-44
wavelength) Cable cutoff wavelength ITU-T G.657 and ITWUT 1260nm Max
23 G.650.1;IEC 607932-50 and
IEC 607931-44
Transmission Ch_ange_in attenuation when fibre i_s ITU-T G.657 G.650.1 and O 0.03 adaB at 1550
24 Charactensﬂcs coiled with 10 turns on 15 mm radiy IEC 607932-50, 607931-47 O 0.1 dB at 1625 nm
(Fibre Macro mandrel
bend loss) Change in attenuation when fibre iy ITU-T G.657, G.650.1 and O 0.1 dB at 1550 nm
25 coiled with 1 turn on 10 mm radius | IEC 607932-50, 607931-47 O 0.2 dB at 1625 nm
mandrel
Change in attenuation when fibre iy ITU-T G.657, G.650.1 and O 0.5 dB at 1550 nm
26 coiled with 1turn on 7.5 mm radius | IEC 607932-50, 607931-47 O 1.0 dB at 1625 nm
mandrel
27 Mechanical Proof test for minimum strain level | ITU-T G.657, G.650.1 and 1%
Characteristics IEC 607932-50, 607931-30
Peak Stripability force to remove | IEC 607932-50, 607931-32
primary coating of the fiber
(Unaged, Water aged, Damp heat
aged)
28 a) 250nm fibre 1.0 O F O 8.9 N (Peak
1.0 O F O 5.0 N (Aver
b) 200mm fibre 0.4008.M N (Peak)
0.4 O F O 5.0 N (Aver
29 Dynamic Tensile Strength IEC 607932-50 and IEC60793) O 550 KPSI (3.80Gpa)
(Un aged) 1-31
30 Dynamic Tensile Strength IEC 607932-50 andlIEC O 440 KPSI (3.00Gpa)
Aged (Damp heat aged) 607931-31
31 Dynamic Fatigue IEC 607932-50 and IEC 60793 O 2 0
Unaged and Damp heat aged 1-33
32 Fiber Curl IEC 607932-50, 607931-34 O 4 Meter radius of cU
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33

34

35

36

37

38

39

Environmental
Characteristics
of Fiber for both
color and
uncolor fibres

Temperature Cycle Test: IEC 607932-50 and IEG50793 |O 0. 05 dB/ Km
Temperature Dependence of 1-52

Attenuation : Induced Attenuation a

1550 nm and 1625 nm &0°C to

+85°C

TemperaturéHumidity Cycle Test: | EIA/TIA 455-73 O 0.05 dB/ Km
Induced attenuation at 1550 nm an

1625 nm at10° C TO +85° C and

95% relative humidity

Water Immersion Test: Induced IEC 607932-50 and IEC 60793 O 0. 05d B/ Km
attenuation at 1550m and 1625 nm| 1-53

due to water immersion at 23+2°C

Accelerated Aging (Dry Heat) Test:| IEC 607932-50 and IEC 60793| O 0 dBK&

Induced attenuation at 1550 nm an
1625 nm due to Temperature aging
85+2° C

1-51

Retention of Coating Color:

Coated fibre age
temperature with 95% Humidity ang
then 20 days in

IEC 607932-50 and IEC 60793
1-51

No change in colour of coated fibre

High Temperature and High
Humidity (DampHeat) Test: Induce
attenuation at 1550 nm & 1625 nm
at 85 temperatu
Relative Humidity for 30 days

IEC 607932-50 and IEC 60793
1-50

O 0.05 dB/ Km

Cable Material Compatibility test fo
fibre : Fibre to be aged with filling
compoundfor30@dy s at 8
temperature and 85% Relative
Humidity

Telcordia GR20-CORE,2013;
Draft IEC 607941-219

1 Aged coating strip force:
1.0 O F O 8.9 N (Pe
1.0 O F O 5.0 N (Av

1 Visual Inspection under 5X magnification:
No fibre coatings cracking, splitting, or
delamination.

9 For coloured fibres, colour to be
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identifiable and no colour transfers to the fillin
compound.

1 MEK Rub Test as mentioned below in test ng
40.
40 | Colour MEK RUB Test (Methyl Ethyl Draft IEC 607941-219 To be tested by using socked (solvent) tissue pa
gualification Ketone) for ten strokes unidirectional on 10cm length of t
fiber. No color trace shall be observed on tissue
paper after testing.
41 | Material Fiber Materials: RoHS 3 (EU 2015/863) Fibre material to be RoHS complied.
Properties : Thesubstances of which the fibres
are made
N.B.: Latest issue of above mentioned Standards may be referred.
VI. G.657.B3 OpticalFibre (Variant 6)
SN | Parameter Name Individual Parameter Name Standard Limits/ Values
Geometrical Mode Field Diameter at 1310 nm | ITU-T G.657 and ITUT G.650.1; IEC 8.6 £0.4 um
1 Characteristics 607932-50 and IEC 60793-45
5 Cladding Diameter ITU-T G.657 and ITWUT G.650.1; IEC 125+ 0.7 um
607932-50 and IEC 60793-20 _
3 Cladding Nomrcircularity ITU-T G.657 and ITUT G.650.1; IEC O 0.8 %
607932-50 and IEC 60793-20
4 Core Clad concentricity error ITU-T G.657 and ITUT G.650.1; IEC O 0.5 Om
607932-50 and IEC 60793-20
5 Coating diameter IEC 607932-50 and IEC 60793-21 242 = 7 um (uncolor);
252 + 10 pm (color)
6 Coating /Cladding concentricity | IEC 607932-50 and IEC 60793-21 O 12 Om
7 Transmission At 1310 nm ITU-T G.657 and ITUT G.650.1; IEC O 0.35 dB/ km

Characteristics

607932-50 and IEC 60793-40
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8 (Attenuation of At 1550 nm ITU-T G.657 and ITUT G.650.1; IEC O 0.22 dB/ km
uncabled fibre) 607932-50 and IEC 60793-40
9 At 1490 nm ITU-T G.657 and ITUT G.650.1; IEC O 0.24 dB/ km
607932-50 and IEC 60793-40
10 At 1270nm ITU-T G.657 and ITUT G.650.1; IEC O 0.40 dB/ km
607932-50 and IEC 60793-40
11 At 1625 nm ITU-T G.657 and ITUT G.650.1; IEC O 0.24 dB/ km
607932-50 and IEC 60793-40
12 Water peak attenuation at 1380 tg ITU-T G.657 and ITUT G.650.1]EC O 0.35 dB/ km
1390 nm 607932-50 and IEC 60793-40
13 Sudden irregularity in attenuation| Telcordia GR20-CORE,2013 and IEC O 0.1 dB
607931-40
14 | Transmission At 1550nm ITU-T G.657 and ITUT G.650.1; IEC O 18.0 ps/ nm. Km
Characteristics 607932-50and IEC 60793.-42
15 | (Chromatic At 1625nm ITU-T G.657 and ITUT G.650.1; IEC O 22.0 ps/ nm. Km
Dispersion) 607932-50 and IEC 60793-42
16 In 12851330nm band ITU-T G.657 and ITUT G.650.1; IEC O 3.5 ps/ nm. Km
607932-50 and IEC 60793-42
17 In 12701340nmband ITU-T G.657 and ITUT G.650.1; IEC O 5.3 ps/ nm. Km
607932-50 and IEC 60793-42
18 Zero Dispersion slope ITU-T G.657 and ITUT G.650.1; IEC O 0.092kmps/ (nm
607932-50 and IEC 60793-42
19 Zero Dispersion wavelength rangg ITU-T G.657 andTU-T G.650.1; IEC 130071 1350 nm
607932-50 and IEC 60793-42
20 | Transmission Uncabled Fiber ITU-T G.657 and ITUT G.650.1; IEC O 0.2 ps/ akm
Characteristics 607932-50 and IEC 60793-48
21 (Polarization Link design value foun-cabled ITU-T G.657 and ITWUT G.650.1; IEC O 0.06 ps/ akm
mode dispersion)| fibre 607932-50 and IEC 60793-48
29 Transmission Fiber cut off wavelength for fibre | ITU-T G.657 and ITUT G.650.1; IEC 1260nm Max
Characteristics | used in Patch cords & Pigils 60793-2-50 and IEC 60793-44
23 (Cut-off Cable cutoff wavelength ITU-T G.657 and ITUT G.650.1; IEC 1260nm Max
wavelength) 607932-50 and IEC 60793-44
o4 Transmission Change in attenuation when fibre | ITU-T G.657, G.650.1 and O 0.03 dB at 15
Characteristics coiled with 1 turn on 10 mm radiug IEC 607932-50, 607931-47 O 0.1 dB at 162
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25

26

(Fibre Macro
bend loss)

mandrel

Change in attenuation when fibre
is coiled with 1 turn on 7.5 mm
radius mancel

ITU-T G.657, G.650.1

at
at

N O
o1 0
o o
o W

PR
o Ul
N Ol
U1 o

Change in attenuation when fibre
is coiled with 1 turn on 5 mm
radius mandrel

IEC 607932-50, 607931-47

o0l OO

at
at

FNQUEN
o1 o1
o O
W W@

e
o ol
N Ol
U1 o

27

28

29

30

31

32

Mechanical
Characteristics

Proof test for minimum strain leve

ITU-T G.657, G.650.1 and IEC 60723

50, 607931-30

1%

Peak Stripability force to remove
primary coating of the fiber
(Unaged, Water aged, Damp heat
aged)

IEC 607932-50, 607931-32

o o

00 8.R
=

O

Dynamic Tensile Strength
(Un aged)

IEC 607932-50 and IEC 60793-31

55

0 KPSI

(3.

80GH

Dynamic Tensile Strength
Aged (Damp heat aged)

IEC 607932-50 andlIEC 607931-31

O O

4 4

0 KPSI

(3.

00GH

Dynamic Fatigue
(Unaged and Damp heat aged)

IEC 607932-50 and IEC 60793-33

20

Fiber Curl

IEC 607932-50, 607931-34

4

Met er radi

us

0o

33

34

35

Environmental
Characteristics
of Fiber for both
color and
uncolor fibres

Temperature Cycle Test:
Temperature Dependence of
Attenuation : Induced Attenuation
at 1550 nm and 1625 nm-80°C
to +85°C

IEC 607932-50 and IEG507931-52

o O O

. 05

dB/ Km

TemperatureHumidity Cycle Test:
Induced attenuation at 1550 nm a
1625 nm at10° C TO +85° C and
95% relative humidity

EIA/TIA 455-73

. 05

dB/ Km

Water Immersion Test: Induced
attenuation at 1550m and 1625
nm due to water immersion at 23 |

2°C

IEC 607932-50 and IEC 60793-53

. 05dB/ Km
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36 Accelerated Aging (Dry Heat) Tes| IEC 607932-50 and IEC 60793-51 00.05 dB/Km
Induced attenuation at 1550 nm a
1625 nm due to Temperature agir]
at85+2°C
37 Retention of Coating Color:
Coated fibre aged for 30 days at
85 temper at ur e|lEC607932-50 and IEC 60793-51 No change in colour of coated fibre
Humi dity and th
dry heat
38 High Temperature and High
Humidity (Damp Heat) Test:
Induced attenuation at 1550 nm & IEC 607932-50 and IEC 60793-50 O 0.05 dB/ Km
1625 nm at 85
85% Relative Humidity for 30 dayj
39 Cable Material Compatibility test | Telcordia GR20-CORE,2013; 1 Aged coating strip force:
for fibre : Fibre to be aged with Draft IEC 607941-219 1.0 O F O 8.9 N
filling compound fa 30 days at 1.0 O F O 5.0 N
85 temperature {1 Visual Inspection under 5X
Humidity magnification:
No fibre coatings cracking, splitting,
or delamination.
1 For coloured fibres, colour to be
identifiable and no colour transfers t(
the filling compound.
1 MEK Rub Test as mentioned below
test no 40.
40 | Colour MEK RUB Test (Methyl Ethyl Draft IEC 607941-219 To be tested by using socked (solvent)
qualification Ketone) tissue paper for ten strokes unidirection
on 10cm length of the fiber. No color
trace shall be observed on tissue paper
after testing.
41 | Material Fiber Materials: RoHS 3 (EU 2015/863) Fibre material to be RoHS complied.
Properties : Thesubstances of which the fibres

are made

N.B.: Latest issue of above mentioned Standards may be referred.
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VIL. G.654.DOptical Fibre (Variant 7)
SN | Parameter Name Individual Parameter Name Standard Limits/ Values
1 Geometrical Mode Field Diameter at 1550 nm | ITU-T G.654 and ITUT G.650.1; IEC 60792-50 (11.5t0 15.0) £ 0.7 um
Characteristics and IEC 60793-45
2 Cladding Diameter ITU-T G.654 and ITUT G.650.1; IEC 60792-50 125+ 1 um
and IEC607931-20
3 Cladding Norcircularity ITU-T G.654 and ITUT G.650.1; IEC 60792-50 O 2.0 %
and IEC 60793-20
4 Core Clad concentricity error ITU-T G.654 and ITUT G.650.1; IEC 60792-50 O 0.8 Om
and |IEC 60793.-20
5 Coating diameter IEC 607932-50 and IEC 60793-21 242 + 5 pm (uncolor);
252 + 10 um (color)
Coating /Cladding concentricity | IEC 607932-50 and IEC 60793-21 ¢ 12 um
Transmission At 1550 nm ITU-T G.654 and ITUT G.650.1; IEC 60792-50 O 0.20 dB/ km
Characteristics and IEC 60793-40
8 (Attenuation of | At 1625nm IEC 607932-50 and IEC 60793-40 O 0.40 dB/ km
uncabled fibre) -
9 Sudden irregularity in attenuation | Telcordia GR20-CORE,2013 and IEC 6079340 O 0.1 dB
10 | Transmission At 1550 nm ITU-T G.654, G.650.1 and IEC 6072350, 60793 | Maximum 23 ps/nm.Km
Characteristics 1-42
11 | (Chromatic Dispersion slope at 1550 nm ITU-T G.654, G.650.1 and IEC 6079350,60793 [O 0. 07 06Kmps/ ( nn
Dispersion) 1-42
12 Transmission Uncabled Fiber ITU-T G.654 and ITUT G.650.1; IEC 60792-50 O 0.20 ps/ &akm
Characteristics(P and IEC 60793-48
13 olarization mode | Link design value for uicabled ITU-T G.654 and ITUT G.650.1; IEC 60792-50 O 0.20 ps/ akm
dispersion) fibre and IEC 60793-48
Transmission Cable cutoff wavelength ITU-T G.654 and ITUT G.650.1; IEC 60792-50 1530 nm Max
14 | Characteristics and IEC 60793.-44
( Cut-off
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wavelength)

15

Transmission
Characteristic
(Fibre Macro
bend loss)

Change in attenuation when fiber
coiled with 100 turns on 60 +1.0
mm diameter mandrel

ITU-T G.654 ,ITUT G.650.1, IEC 60792-50 and
IEC 607931-47

dB at 16

16

17

18

19

20

21

Mechanical
Characteristics

Proof test for minimum strain leve

ITU-T G.654, G.650.1 and IEC 6072350, 60793
1-30

Minimum 0.69 GPa

Peak Stripability force to remove
primary coating of the fiber
(Unaged, Water aged, Damp heat
aged)

IEC 607932-50, 607931-32

1.0 O F
1.0 O F

9

o 8.
O 5.0

Dynamic Tensile Strength
(Un aged)

IEC 607932-50 and IEC 60793-31

550 KPSI (3.

Dynamic Tensile Strength
Aged (Damp heat aged)

IEC 607932-50 and IEC 60793-31

440 KPSI (3.

Dynamic Fatigue
(Unaged and Damp heat aged)

IEC 607932-50 and IEC 60793-33

20

Fiber Curl

IEC 607932-50, 607931-34

4 Meter radi

22

23

24

Environmental
Characteristics
of Fiber for both
color and
uncolor fibres

Temperature Cycle Test:
Temperature Dependence of
Attenuation : Induced Attenuation
at 1550 nm and 1625 nm-&0°C
to +85°C

IEC 607932-50 and IEC 60793-52

O O O O O

0.05 dB/ Km

TemperaturéHumidity Cycle Test:

Induced attenuation at 1550 nm a
1625 nm at10° C TO +85° C and
95% relative humidity

EIA/TIA 455-73

.05 dB/ Km

Water Immersion Test: Induced
attenuation at 1550 nm and 1625
nm due to water immersion at 23
2°C

IEC 607932-50 and IEC 60793-53

.05dB/ Km
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Accelerated Aging (Dry Heat) Tes
Induced attenuation at 1550 nm a

IEC 607932-50 and IEC 60793-51

O 0.05 dB/ Km

25 1625 nm due to Temperature agir]
at85+2°C
26 Retention of Coating Color:
Coated fibre aged for 30 days at
85 temperature No change in colour of coated
Humi dity and th IEC 607932-50 and IEC 60793-51 fibre
dry heat
27 High Temperature and High
Humidity (Damp Heat) Test:
nduced attenuation 4850 & | |EC 607932-50 and IEC 60793-50 ® 0.05 dB/ Km
nm at 85
85% Relative Humidity for 30 day:
28 Cable Material Compatibility test | Telcordia GR20-CORE,2013; 1 Aged coating strip force:
for fibre : Fibre to be aged with Draft IEC 607941-219 1.0 O F O 8
filling compound for 30 days at 1.0 O F O 5
85 t emper aRelative 1 Visual Inspection under 5X
Humidity magnification:
No fibre coatings cracking,
splitting, or delamination.

1 For coloued fibres, colour
to be identifiable and no
colour transfers to the filling
compound.

 MEK Rub Test as mentione
below in test no 29.

29 | Colour MEK RUB Test (Methyl Ethyl Draft IEC 607941-219 To be tested by using socked
qualification Ketone) (solvent)tissue paper for ten

strokes unidirectional on 10cm
length of the fiber. No color
trace shall be observed on tiss

Annexure to ERs 2.26/ Decembef024

198



paper after testing.

30

Material
Properties :

Fiber Materials:
The substances of which the fibre
are made

RoHS 3 (EU 2015/863)

Fibrematerial to be RoHS
complied.

N.B.: Latest issue of above mentioned Standards may be referred.
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VIIl.  ITU-T G.654.EOptical Fibre (Variant 8)
SN | Parameter Name Individual Parameter Name Standard Limits/ Values
1 Geometrical Mode Field Diameter at 1550 nm ITU-T G.654 and ITUT G.650.1; IEC (11.5t0 12.5) £ 0.7 um
Characteristics 607932-50 and IEC 60793-45
2 Cladding Diameter ITU-T G.654 and ITWUT G.650.1; IEC 125+ 1 pm
607932-50 and IEC 60793-20
3 Cladding Norcircularity ITU-T G.654 and ITUT G.650.1; IEC O 2.0 %
607932-50 and IEC 60793-20
4 Core Clad concentricity error ITU-T G.654 and ITUT G.650.1; IEC O 0.8 Om
607932-50 and IEC 60793-20
5 Coating diameter IEC 607932-50 and IEC 60793-21 242 =5 um (uncolor);
252 + 10 um (color)
6 Coating /Cladding concentricity IEC 607932-50 and IEC 60793-21 O 12 Om
Transmission At 1550 nm ITU-T G.654, G.650.1 and IEC60723 |O 0. 23 dB/ km
7 Characteristics 50, 607931-40
(Attenuation of
8 uncabled fibre) At 1530nm- 1612nm ITU-T G.654, G.650.1 and IEC60723 |O 0. 25 dB/ km
50, 607931-40
9 At 1612nm- 1625nm ITU-T G.654, G.650.1and IEC60723 |O 0. 35 dB/ km
50, 607931-40
10 Sudden irregularity in attenuation Telcordia GR20-CORE, 2013|EC O 0.1 dB
607931-40
11 | Transmission At 1550 nm ITU-T G.654, G.650.1 and IEC 60723 | 17- 23 ps/nm.Km
Characteristics 50, 607931-42
12 | (Chromatic Dispersion slope at 1550 nm ITU-T G.654, G.650.1 and IEC 60793 | 0.050- 0.070 ps/(nrhKm)
Dispersion) 50, 607931-42
13 | Transmission Uncabled Fiber ITU-T G.654 and ITUT G.650.1;IEC |O 0.20 ps/ &km
Characteristics 607932-50 and IEC 60793-48
14 (Polarization Link design value for wicabled fibre ITU-T G.654 and ITUT G.650.1; IEC O 0.20 ps/ d&km

mode dispersion)

607932-50 and IEC 60793-48

Annexure to ERs 2.26/ Decembef024

200




Transmission Cable cutoff wavelength ITU-T G.654 and ITUT G.650.1; IEC 1530 nm Max
Characteristics 607932-50 and IEC 60793-44
15
(Cut-off
wavelength )
Transmission Change in attenuation when fiberis | ITU-T G.654 ,ITUT G.650.1, IEC O 0.1 dB at 1625
16 Characteristics | coiled with 100 turns on 60 £1.0 mm | 607932-50 and IEC 60793-47
(Fibre Macro diameter mandrel
bendloss)
17 Mechanical Proof test for minimum strain level ITU-T G.654, G.650.1 and Minimum 0.69 GPa
Characteristics IEC 607932-50, 607931-30
Peak Stripability force to remove IEC 607932-50, 607931-32 1.0 O F O 8.9 N
18 primary coating of the fiber 1.0 O F O 5.0 N
(Unaged, Water aged, Damp heat age
19 Dynamic Tensile Strength IEC 607932-50 and IEC 60793-31 O 550 KPSI (3.80
(Un aged)
20 Dynamic Tensile Strength IEC 607932-50 and IEC 60793-31 O 440 KPSI (3.00
Aged (Damp heat aged)
Dynamic Fatigue IEC 607932-50 and IEC 60793-33 O 20
21 (Unaged and Damp heat aged)
9o Fiber Curl IEC 607932-50, 607931-34 O 4 Meter radius
Environmental Temperature Cycle Test: Temperaturg IEC 607932-50 and IEC 60793-52 O 0.05 dB/ Km
23 Characteristics | Dependence of Attenuation : Induced
of Fiber for both | Attenuation at 1550 nm and 1625 nm
color and -60°C to +85°C
uncolor fibres TemperaturdHumidity Cycle Test: EIA/TIA 455-73 O 0.05 dB/ Km
Induced attenuation at 1550 nm and
24 1625 nm at10° C TO +85° C and 959
relative humidity
o5 Water Immersion Test: Induced IEC 607932-50 and IEC 60793-53 O 0.05dB/ Km

attenuation at 1550 nm and 1625 nm (

Annexure to ERs 2.26/ Decembef024

201




to water immersion at 282°C

Accelerated Aging (Dry Heat) Test:
Induced attenuation at 1550 nm and

IEC 607932-50 and IEC 60793-51

O 0.05 dB/ Km

26 1625 nm due to Temperature aging at
+2°C
27 Retention of Coating Color:
t%r%pir;tﬁrgwit; 9'50/*’0 Humi di?y%ned 9/ |EC 607932-50 and IEC 60793-51 No change in colour of coated fibre
then 20 days in 8
28 High Temperature and High Humidity
(Damp Heat) Test: Induced attenuatio
at1550nm & 1625 nm N
temperature and 85% Relative Humidi IEC 607932-50 and IEC 60793-50 O 0.05 dB/ Km
for 30 days
29 Cable Material Compatibility test for | Telcordia GR20-CORE,2013; 1 Aged coating strip force:
fibre : Fibre to be aged with filling Draft IEC 607941-219 1.0 O F O 8.9
compound for 30 d 1.0 O F O 5.0
temperature and 85Relative Humidity 1 Visual Inspection under 5X
magnification:
No fibre coatings cracking,
splitting, or delamination.

9 For coloued fibres, colour to be
identifiable and no colour transfer
to the filling compound.

1 MEK Rub Test as mentioned
below in test no 30.

30 | Colour MEK RUB Test (Methyl Ethyl Ketone) | Draft IEC 607941-219 To be tested by using socked (solver
gualification tissue paper for ten strokes

unidirectional on 10cm length of the
fiber. No color trace shall be observe)
on tissue paper after testing.
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31

Material
Properties :

Fiber Materials:
The substances of which the fibres are

made

RoOHS 3 (EU 2015/863)

Fibrematerial to be RoHS complied.

N.B.: Latest issue of above mentioned Standards may be referred.
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Annexure-R: Energy Consumption Rating (ECR) Group: ECR

S.No. Interface Name Parameter Name Standard Limits/Values Remarks
Name
R.1 ECR (EnergyConsumption| ECR TEC 74046 Nolimit for ECR
Rating)parameter value.
R.2 EP(EnergyPassport) EP TEC 74046 No Test Note:EPvaluewill be
parameter generated by TEC based
ECR
parameter.
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Annexure-S: Subscriber Identity Module (SIM) Group: SIM

Pre-personalize
SIM Form Product Variant Cellular Technology Features Application Remarks
factor LTE/
GSM WCDMA 5G
LTE(A)
eUICCGM2M (GSMA SIM Single or multiple
compliance) / eSIMM2M | Yes Yes Yes Yes USIM profile with GSMA
ISIM Remote Service
eUICC Provisioning
(M2M) eUICG M2M (Non- SIM Single or multiple
GSMA USIM profile without
compliance) Yes Yes Yes Yes ISIM GSMA Remote
Service
Provisioning
eUICC eUICCT Consumer
(Consumer)| (GSMA compliance) / Yes Yes Yes Yes None
eSIM-Consumer
SIM Yes SIM
(Plldg;gble) USIM Yes Yes Yes Yes USIM/SIM
ISIM Yes Yes USIM/ ISIM
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S.No. | Parameter Name Standard Test Specification Applicability/ Remarks
S.1 TestSpecClauseb of eUICC- M2M (GSMA
Answerto reseeUICC Clause6.3 of ETSITS 102 ETSI131120 compliance) / eSIMI2M
221Rel9 andabove Clause 6.1 oETSI TSL02
230-1Rel 11
and above
S.2 - : Clause4 and5 of test eUICC- M2M (GSMA
Physical qnq Logical Clause7 of ETSI TSL02671 specification ETSI TS compliance) / eSIMM2M
Characteristice SIM Rel9 andabove 131120
S.3 Clause 5.0 ETSI TS 102 221 f ETSITS 131120 Clause |eUICC-M2M (GSMA
VoltageclassegUICC 9, ETSI TS 102 671 (UICC sh¢ 5 compliance) / eSIM2M
not Power Class A) Rel 9 and
above
S.4 Thereshallbeonly one ISDR eUICC- M2M (GSMA
andit is personalizedy EUM %ngljzezzlzaijaigxp\ SGP compliance) / eSIMI2M
duringmanufacturing ' o
S5 No LOCKED state supported to | Clause2.2.1.1.GSMA SGP Clause 5.2.2 of eUICC- M2M (GSMA
ISD-R .02v4.2.1 GSMASGP.11v4.1 compliance) / eSIMI2M
S.6 ISD-R shallbeableto perform Clause4.2.31SDP eUICC- M2M (GSMA
Platformmanagemerfunctioron Clause2.2.1.1.GSMA SGP creation and compliance) / eSIM2ZM
.02v4.2.1
ISD-Ps management
S.7 Therewill be onlyoneECASD Clause2.2.1.2. GSMA SGP Clauses.2 GSMA SGP eUICC- M2M (GSMA
present .02v4.2.1 11v4.1 compliance) / eSIMI2M
S.8 TheECASDapplicationSHALL . GSMA SAS-UP eUICC- M2M (GSMA
beinstalledoy theEUM during | CSMA-SASUP compliance |~ igie e compliance) / eSIMVI2M
. manufacturingertificate
eUICC manufacturing
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S.9

The eUICC SHALL support
SCP80andSCP81

Clause4.20f ETSI1102225¢€l
9 and above

Clauseb, 7,8 0of ETSI102
226 rel 9 and above

Global Platform Card
Specification2.2
Amendment B v1.1.3 RAM
overHTTP

Global Platform card
specificatior2.2.1:2011

eUICC- M2M (GSMA
compliance) / eSIMI2M

Answerto reseeSIM content

Clause6.3 of ETSITS 102
221 Rel9 andabove

ETSI131120Rel 9
Clause 6.1 of ETSI TS
1022301 Rel11

and above

S.10 | Executing ISBP creation, key Claused. of GSMASGP | eUICC-M2M (GSMA
establishmengndprofile \(/:AIra;ie 31 GSMASGP .02 1 11y 41 interface compliance) / eSIM2M
download o complianceesting

S.11 Subscription Manager sends Clause4. of GSMASGP | eUICC- M2M (GSMA
enable commands to the Clause4.1.1.2GSMA SGP 11v 4.linterface compliance) / eSIM2M
eUICCwith a previously .02v4.2.1 complianceesting
downloadedrofile

S.12 Subscription Manager sends Clause4. of GSMASGP | eUICC- M2M (GSMA
disable profile commandsttee | Clause4.1.1.3GSMA SGP 11v 4.1 interface compliance) / eSIM2M
eUICCwith a previously .02v4.2.1 complianceesting
enabledorofile

S.13 | Subscription Manager sends Clause4. of GSMASGP | eUICC- M2M (GSMA
commands to delete a disabled %Ig\ljzezd"ll'l'A'GSMA SGP 11v 4.1 interface compliance) eSIM-M2M
profile ' T compliancdesting

S.14 | eUICC Profile Package: . . eUICGInterop-Profile- eUICC- M2M (GSMA
Interoperabld-ormatTechnical ;I'/;uztid connectivity alliance TestSpecificationv3.3.1 | compliance) / eSIMM2M

e .3.1andabove
Specification fromTCA
S.15 TestSpecClause6 of eUICCi1 Consumer

(GSMA compliance) /
eSIM-Consumer
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S.16 Clauseb.2 ETSITS 131 eUICCT Consumer
VoltageclasseseUICC CR:IauseS.O ETSITS 102221 120 (GSMA compliance) /
el9 andabove
eSIM-Consumer
S.17 : : Clause3.4.30f GSMA SGP Using simulator to Test | eUICCi Consumer
,I[L;heelfggo EnabledProfile on .22 RSP Technical using LPA in eSIM (GSMA compliance) /
Specificatiorv3 andabove enablechandset eSIM-Consumer
S.18 Remote provisioning Profile Clause3.1 of GSMA SGP Clause of thetest eUICCT Consumer
downloadinitiation .22 RSP Technical specification GSMA (GSMA compliance) /
Specificatiorv3 andabove SGP .23v3.1 eSIM-Consumer
S.19 L . Clause3.1.30f GSMA SGP Clause 4 of the test eUICCT Consumer
c?c?vr\?nolgzg;ﬁ\gisr:gg IrllgtiE:]Of”e .22 RSP Technical specification GSMA (GSMA compliance) /
Specificatiorv3 andabove SGP .23v3.1 eSIM-Consumer
S.20 Local Profile Management Clause3.2 of GSMA SGP Clause4 of thetest eUICCT Consumer
disable profile, enable profile, .22 RSP Technical specification GSMA (GSMA compliance) /
Deleteprofile, list of profile Specificatiorv3 andabove SGP .23v3.1 eSIM-Consumer
S.21 | LocaleUICCmanagement Clause3.3 of GSMA SGP Clause4 of thetest eUICCi Consumer
Retrieve elD, eUICC memory .22 RSP Technical specification GSMA (GSMA compliance) /
Reset Specificatiorv3 andabove SGP .23v3.1 eSIM-Consumer
S.22 | Administrative commands for Clause 6.6 of ETSI TS eUICC-M2M (Non-GSMA
telecommunications Clause6 of ETSITS 102 151017rel 4 compliance)
applications in Integrated 222Rel9 andabove Clause 7.3 of ETSITS
Circuit Cards(ICC) USIM 131122rel 17
S.23 Transmission protocol | eUICC-M2M (Non-GSMA
TransmissiorprotocolsUSIM Clause7 of ETSITS 102 tests clause 7 of ETSI | compliance)
221Rel9 and above 131230-1Rel 11
and above
S.24 | Minimum application clock Clause 5 of ETSI TS 102 221 | Clause7 of ETSITS131 | eUICC-M2M (Non-GSMA
frequencyUSIM Rel 9 and above 2301 Rel9 and above compliance)
S.25 Electricalspecificationof Clauses of ETSITS 102 Clauses of ETSITS 131 eUICC-M2M (Non-GSMA
UICC with terminalinterface 221Rel9 andabove 2301 Rell1land above compliance)
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S.26 | Security mechanisms for the Clause5 6 789 of ETSITS Clause5 of ETSITS131 | eUICC-M2M (Non-GSMA
(U)SIM application toolkit Stage | 123.048 048Releasé compliance)
(Releasé.andabove)
S.27 | USIM shall support special Clause 7.2 of Global Global Platform eUICC-M2M (Non-GSMA
SSD (Supplementary Secure Platform Specifications Specifications/ersion compliance)
Domain Version2.1.1or higher 2.1.1or higher
S.28 Subs_cnk_)eﬂdentlty Mod_ule Clauses andannexurel of Claus_e 5 _of Test eUIC?-MZM (Non-GSMA
Application Programming specificatiorfor SIM AP| | compliance)
ETSITS 143019
Interface(SIM API) for Java Rel5 andabove for Java Car&TSITS
Card 151013 rel 13and above
S.29 ISO78164 Claused of ETSI Clauses.6.2.9.0f ETSI eUICC-M2M (Non-GSMA
Supportfor PIN andPUK USIM TS102 221Rel9 TS151 017 reld compliance)
and above
S.30 . orsoeedSI Clauses.3 of ETSITS 102 %?}uzszgl.i.lbf ETSITS102 g(l)Jrln(;C”:éIr\]/ICZel\)/l (Non-GSMA
ransmissiorbpee 221Rel9 and above
and above
S.31 | Voltage classes (Class A Cl&ss eUICC-M2M (Non-GSMA
Class C ateasttwo Clauses of ETSITS 102 Clause5 of ETSITS102 | compliance)
consecutive classes Eg AB or 221 Releas® and above 2301 Rellland above
BC) USIM
S.32 Clause 6.5.2.2 of ETSI SIM T Pluggable Form
InterfaceprotocolsSIM Clause/A of ETSITS TS 102 2302 Rel11 Factor
131.101Re 9 andabove
and above
S.33 3. SIM T Pluggable Form
Minimum application clock Clauseb of ETSITS 102 Claused.3.4of ETSITS Fact 9
¢ M 221Rel9 and ab 102 2302 Relll actor
requencys el9 and above and above
S.34 Netv_vo_rk Security (at least but Clause7.1 7.20f ETSITS Clauseb.4of ETSI 151 EIM I Pluggable Form
notlimited to 151011Rel 4 017Rel4 actor
A3 A8 algorithm)SIM
S.35 : I Clause7 of ETSITS Clause6.40f ETSI151 SIM1 Pluggable Form
PassivaauthenticatiorSIM 151011Rel4 017Rel4 Factor
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S.36 PhysicalandLogical Clause 4 Of ETSI TS 131 Claused4 of ETSITS 102 SIM T Pluggable Form
CharacteristicSIM 101Rel9 andabove 2301 Rellland above Factor

S.37 | Read or Update accessNYM SIM i Pluggable Form
controlled by Operatirgystem ISO 78164, Clause9 of Clause6 of ETSITS 151 Factor
andlssuerSIM ETSITS151011 Rel 4 017Rel4 andabove
application.

S.38 : : Clauseb, 6,7,8,9 of ETSI Clause5 of ETSITS131 | SIMT Pluggable Form
Security mechanisms for M | 155480015 and above 048Releas® Factor
applicationtoolkit Stage2

> SIM Application Clause 456,01 ETSI TS IioaReL Pactor oo

PP 102223Rel 9 and above
and above

540 SIM shall support special SSD gla;ucsiﬁc;tizo?\fs%gr)l\f Eﬁ:rzg'e Global Platform E;I\éltcl)rPluggable Form
(Supplementary Secuomain) FcF))rumVersion Specificationsd/ersion
for SIM based apps. 2.1.10r higher 2.1.10or higher

sS4 i“bﬁggfi’g; lgreomlrtgmMn?icrI]u'e Clause4, 5,6,7, 8 ETSI Clause5 of ETSITS 131 E;'\ftc',rp'uggab'e Form

P 9 9 142019rel 5and above 213Rell1lland above
Interface(SIM API)

S:42 Subspnper Identity Mo.dule Clause 6 and Annexui& of ‘EIMtI Pluggable Form
Application Programming ETS| TS143 019 Rel 5 and Clauses of ETSITS 131 actor
Interface(SIM API) for Java 213Rel11andabove

above
Card TM
>4 TransmissiorSpeedSIM Clauses.3 of ETSITS102 gé?;‘le?gllflm FTSTSIoz E:il\éltcl)rpluggable o
P 221Rel9and above
and above

S.44 | Voltage classes (Class A Cl&ss SIM T Pluggable Form
Class C at least tweonsecutive | Clause5 of ETSITS Clause5 of ETSITS102 | Factor
classeegAB or 131.101Rel 9 andabove 2301 Rellland above
BC) SIM
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545 Administrative commands for Clause5 of ETSITS 102 Clause 6.6 of ETSITS UICC based ISIM
L 222Rel5 andabove Pluggablé&ormFactor
telecommunications Claused. 5.6. 7 of ETSITS 151017rel 4
applications in Integrated 131103 I’Qe’l 9’ and above Clause 7.3 of ETSITS
Circuit Cards(ICC) ISIM 131122rel 17
S.46 Clause 6.5.2.2 of ETSI UICC based ISIM
Clause6.3 of ETSITS 102
InterfaceprotocolsISIM 291rel9 and above TS102 2302 Relll Pluggablé&ormFactor
and above
S.47 . — Clause6.3.40f ETSITS UICC based ISIM
][V"n'mum %ﬁﬂ'caﬂon clock g;ius&fgm EJSJJTS 102 102 2302 Rel11 Pluggabl&ormFactor
requencyl el9 and above and above
S.48 | PhysicalandLogical Clause 4 Of ETSI TS 131 Claused4 of ETSITS102 | UICC based ISIM
Characteristic$SIM 101 Rel9 andabove 2301 Rellland above Pluggablé&-ormFactor
S.49 Securitymechanism$or the Clauseb, 6,7,8,9 of ETSI Clauseb of ETSITS 131 UICC based ISIM
(U)SIM application toolkit Stage | 123048rel 5 and above 048Releas&® Pluggablé&ormFactor
ISIM
S.50 | SIM shall support special SSD | Clause 7.2 oGlobal Platform UICC based ISIM
e Global Platform
(Supplementargecure Specifications o5IM e : Pluggablé&ormFactor
: : : Specifications/ersion
Domain) for SIM based apps Alliance Forumversion > 1 1or higher
ISIM. 2.1.1or higher " 9
S.51 | Support for PIN and PUK UICC based ISIM
Characteristics of the IP #Ssoli)%lg%i?gsefn%f Et;rosvle Clause6.6.2.9.3f ETSI Pluggablé&ormFactor
Multimedia Services ldentity TS151017Rel 4
Module (ISIM) application
S.52 Clause 6.4.2f ETSITS102| UICC based ISIM
TransmissiorSpeedSIM Clause6 3 of ETSITS 102 2302 Relll Pluggablé&-ormFactor
221Rel9 and above
and above
S.53 | Voltage classes (Class A Clss | Clauses of ETSITS UICC based ISIM
Class C at least twoonsecutive | 131.101Rel 9 andabove Clauses of ETSITS 102 Pluggablé&ormFactor
classe®.g.AB or 2301 Rellland above
BC)
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S.54 Clause7 of ETSI 131103 Clause7.2 3GPPTR UICC based ISIM
ISIM commands Rel9 and above 31.829V13 Pluggablé&orm Factor
S.55 Hardwareaccelerator to enable Clauses.3.3,5.3.40f UICC based ISIM
Subscription Concealddentifier 1%';%2?1'3;1&2%252& 131 ETSI1131121rel 15 Pluggablé&ormFactor
(SUCl) and above
S.56 | SubscriptiorPermanent Clause4.4.11.100f ETSI Testingwith 5GNR UICC based ISIM
Identifier (SUPI) 131102Rel 16 andabove Simulator Pluggabl&ormFactor
S.57 | UE RouteSelectionPolicy Clauses.2.340f ETSI131 Testingwith 5GNR UICC based ISIM
(URSP) 102Rel 16 andabove Simulator Pluggabl&ormFactor
S.58 Clause 5.3.3 of ETSI UICC based ISIM
GETIDENTITY ( SUCI Clause7.50f ETSI131102 131121 Rel 16 Pluggablé&ormFactor
initiation) Rel 16 andabove and above
Clause 7.3.3 of ETSI
131122Rel 17
S.59 GetIDENTITY for SUPItype Clause 7.3.3 of ETSI31 | UICC based ISIM
NSI or GLI when SUCI calc %iulsoezr_\;S.Z.l of ETSI TS 122Rel 16 and above Pluggablé&ormFactor
el 17and above
doneby USIM Hw
S.60 | Administrative commands for Clause 6.6 of ETSI TS USIM i Pluggable
telecommunications Clause6 of ETSITS 102 151017rel 4 FormFactor
applications inintegrated 222 Releasé andabove Clause 7.3 of ETSI TS
Circuit Cards(ICC) USIM 131122rel 17
S.61 Clause 6.5.2.2 of ETSI USIM 1 Pluggable
InterfaceprotocolsUSIM %aiuseG.B OfETSITS 102 TS 102 2302 Relll FormFactor
rel 9 and above
and above
S62 Minimum application clock Clauses of ETSITS 102 fcl)z;u;ggfsof ETSITS USIMT Pluggable
elll FormFactor
frequencyUSIM 221Rel9 and above and above
S.63 | PhysicalandLogical Clause4 Of ETSITS 131 Claused of ETSITS 102 USIM i Pluggable
Characteristic&JSIM 101Rel9 andabove 2301 Rellland above FormFactor
S.64 | Securitymechanism$or the Clauseb, 6,7,8,9 of ETSI Clauses of ETSITS131 | USIM 1 Pluggable
(U)SIM application toolkit 123048rel 5 and above 048 Releasé FormFactor
Stage?
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S:65 SIM shall support special SSD glaus.? 7t2 of Glé)lbl\;alq"la\alllt.form Global Platform IL:JSIMF' Ptluggable
(Supplementary Secufomain) peciiications o lance Specificationsd/ersion ormractor
for SIM based apps. ForumVersion 2.1.1or higher

2.1.1or higher

S.66 Subspnber Identity Mo.dule Clauses 7 of ETSITS USIM i1 Pluggable
Application Programming 143.019Release Clause 6 and Annexui® of| FormFactor
Interface(SIM API) for Java V5 6 0andabove) ETSI TS143 019 Rel 5 an
CardVTM Stage2 USIM o above

S.67 | Subscriber Identity Module USIM T Pluggable
Application Programming Clause4, 5,6,7,8 ETSI Clauseb of ETSITS 131 FormFactor
Interface(SIM API) Stagel 142019rel 5and above 213Rellland above
USIM

S.68 ISO78164 Clause9 of ETSI Clause6.6.2.9.30f ETSI USIM i Pluggable
Supportor PINandPUK USIM | 15195551 Relg TS151017rel 4 FormFactor

S.69 Clause 6.4.2f ETSITS102| USIM T Pluggable

. Clause6.3 of ETSITS 102
TransmissiorSpeedJSIM 521 Rel9 and above 2302 Relll FormFactor
and above

S.70 | Voltage classes (Class A Cl&ss | Clauses of ETSITS USIM 1 Pluggable
Class C at least tweonsecutive | 131.101Rel9 andabove Clauseb of ETSITS 102 FormFactor
classe€gAB or 2301 Rellland above
BC)

S.71 Clausell.1.160f ETSI1102 USIM 1 Pluggable
Authentication 3G/4G 221Rel 17 Auth Procedure Clause3 of ETSITS 135 FormFactor
procedure Clause7.10f ETS1131102 206rel 14

Rel 15

S.72 | Characteristicsf the Universal Clause 4,6,7 of ETSI31 | USIM T Pluggable

Subscriber Identity Module CRZIause4.Oof ETSI131102 122Rel 16 and above FormFactor
o el 16 andabove
(USIM) application

S.73 Hardware accelerator gnable Clauses.3.3,5.3.40f USIM i Pluggable
SubscriptionConcealed 1%'; Igfaﬁg élnldg%];sls' 131 ETSI131121rel 15 FormFactor
Identifier (SUCI) and above
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S.74 | SubscriptiorPermanent Clause 4.4.11.10 of ETSI Testing with 5G NR USIM 1 Pluggable
Identifier (SUPI) 131102Rel 16andabove Simulator FormFactor
S.75 UE RouteSelectionPolicy Clauseb.2.340f ETSI131 Testingwith 5GNR USIM i Pluggable
(URSP) 102Rel 16 andabove Simulator FormFactor
S.76 Clause 5.3.3 of ETSI USIM i Pluggable
GETIDENTITY ( SUCI Clauser.50f ETSI131102 131121 Rel 16 FormFactor
initiation) Rel 16 andabove and above
Clause 7.3.3 of ETSI
131122Rel 17
S.77 : Clause 5.1.10 of ETSI 102 Clausel3of ETSI131 USIM 1 Pluggable
Powersavingmode Rel 15andabove 121Rel15and above FormFactor
S.78 GetIDENTITY for SUPItype Clause 7.3.3 of ETSI31 | USIM i Pluggable
NSl or GLI whenSUClI calc (13:I§Lulsoe2|7_\).5.2.1 Of ETSI TS 122Rel 16 and above FormFactor
el 17and above
doneby USIM Hw
S.79 I Clause 6.1.3.2 of ETSITS Clause 7.3.1 of ETSI31 | USIM i Pluggable
?gtReKrLt\lcatlon procedure for 133501Rel 17and above 122Rel 16 and above FormFactor
S.80 Clausell1.1.170d ETSI 102 Clause 6.5.6f ETSITS USIM i Pluggable
ManageChannel 221Rel17 and above 131 FormFactor
122Rel11
S.81 GetChallenae Clausell.1.180f ETSI102 Clause6.8.1.180f ETSI USIM 1 Pluggable
9 221Rel 9 and above 131122Rel 11 FormFactor
S.82 Clause 4 of ETSI TS 131 103| Clause 6 of ETSITS Prepersonalized Profiles
PrepersonalizedProfilesISIM Rel 9and above 131103Rel9and ISIMfor eUICC- M2M
above (GSMA
compliance) / eSIMM2M
S.83 ClauselOof ETSITS PrepersonalizedProfiles
PrepersonalizedProfilesSIM 151.011Rel4 %alugﬁ OfETSITS SIMfor eUICC- M2M
.017releaset
(GSMA
compliance) / eSIMM2M
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S84 Prepersonalized Profiles Clause4,50f ETSITS 131 Clauser of ETSITS Prepersonahzed
USIM 102Rel 12 andabove 131102Rel12and ProfiledJSIM for
above eUICC- M2M
(GSMA compliance) £SIM-
M2M
S.85 Specification of the Subscriber | Clause 56 of ETSITS 151 Clause 6.3 of ETSI TS SIM-ME-USIM Interface
Identity Module Mobile Ol1Releaset 151017rel4 foreUICC- M2M (Non-
EquipmentSIM ME) interface GSMA
USIM compliance)
S.86 Clause 6 of ETSI TS Prepersonalized Profiles
PrepersonalizedProfilesISIM f(l)%u;eél Of ETSITS131 131 103 Rel 5 and ISIMfor eUICC- M2M
el9 andabove .
above (Non- GSMA compliance)
=81 | | Clause 10 0ETSI TS Clause 5 of ETSITS | Prepersonalized Profiles
Pl’epel’sonallze(PrOflleSSIM 151.011Rel 4 151.011 ISIMfor eUICC- M2M
Non-
ESSMA compliance)
>88 Prepersonalized Profiles Clause4.50f ETSITS 131 Clause 7 of ETSI TS Prepfrsonallzed?roflles
USIM 102Rel 9 andabove 131 102 Reb and ISIMfor eUICC- M2M
above (Non- GSMA compliance)
S.89 | Software Components shall Clause27 of ETSITS SIM-ME Interface for
includeOperatingSystemand %%sze;ggl,g,gncg EJOSVIeTS 131124Rel11 SIM i Pluggable Form
SIM Tool Kit Applications and above Factor
S.90 | Specification of the SIM-ME Interface for
Subscribetdentity Module ISO-78164 ETSITS Clause6.6.2.9.30f ETSI SIM i Pluggable Form
Mobile Equipment 151.011Releaset or higher. TS151017 rel 4 Factor
(SIM ME) interface
S.91 | Specification of the SIM-ME-USIM for USIM i
Subscriber Identity ISO-78164ETSITS Clause5.6.2.9.2f ETSI | Pluggable Fornfactor
Module Mobile 151.011Releaset or higher. TS151017 rel 4
Equipmen{SIM ME)
interfaceUSIM- Pluggable
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ANNEXURE TO ER of RADIO BROADCAST RECEIVER

AnnexR-Al-Safety

As perAnnexurel

AnnexR-Al-Freq

As perAnnexurell, Tablel.

TestingasperTestSetupl in Annexurelll.

AnnexR-Al-Navigation

1. GPS
2. NavlC (Regional GNSS system of India) TestagperAs perTestSetup
II'in Annexurelll.

AnnexR-Al-Radio_conformance

As perAnnexurelV
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Annexure |

Conformanceto following safetystandardsis Testing requirements
required:
a) The equipment shall conform to IS 616:2017/IE@0065:2014
-AAudi o,
Video and similar electronic apparat&a f et 'y r equi
OR

Theequipment shaltonformto IEC62368 1:2018 i Au di o/ v| Testresults from Designaté€ihB of TEC
information and communication technology equipmer®art 1: to be submitted focompliance
Safety requirementso.

b) In case of secondary cells aruhtteries used in portable
equipments, conformance to standard 18046(Part2): 2018/
IEC 621332: 2017)

ASecondar y c etohtaningatkdlineoaother emeani
acid electrolytes- Safety requirements for portable sealed
secondary cells, and for tberies made from them, for use in
portable applicationso: Lith
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Table 1

_ Annexure ||
Frequency bands Applications
Medium Frequency (MF) 526, 5 kHz to 1 606, 5 kHz.
High Frequency (HF): 3 950 kHz to 4 000 kHz, 5

900 kHz to & 200 kHz, 7 200
kHz to 7 450 kHz, 9 400 kHz
to 9 900 kHz, 11 600 kHz to
12 100 kHz, 13 570 kHz to 13
870 kHz, 15 100 kHz to 15 Radio Broadcasting
800 kHz, 17 480 kHz to 17
900 kHz, 18 900 kHz to 19
020 kHz, 21 450 kHz to 21
850 kHz and 25 670 kHzto

26 100 kHz
VHF band I: 47 MHz to 68 MHz.
VHF band II: 87,5 MHz to 108 MHz.
VHF band III: 174 MHz to 230 MHz.
L band I 1 164 MHz to 1 300 MHz GNSS
L band II 1 559 MHz to 1 610 MHz
S band 2483.5 MHZ to 2500 MHz

Note:
i. The equipment may operate in part of the bands or cover the full bandsli$edale 1 above.

il The above mentioned frequencies are for the pur posatomdfabgve escr i bi ng
mentioned services in India. The actual allocation w.r.t to any services will be as psg koaditions/regulations of Government of India.

iii. All the frequency bands mentioned in the table abovenforcmay be revise
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Annexure |l

TestSetupl: To verify the frequency of operation of the ET (asper applicability definedin standard ETSI| EN 303 3451)

Thesetupsarerepresentativandmayvary dependingn the equipmenundertestandspecifictestmethodology.

l. GenerallTestrequiremenit RadiatedVleasurements

Semi-AnechoicChambe

‘ )
« {
P S e N e R N S R R T : '
H i
1| signal Variable | : Gsoment|
| generator 1 attenuator 1 |1 - :
' (wanted) 1 ",_I ' 1
: : Combiner : ;
1
b e : © : = |
1
el et gy i i 3 b cesesusunsanse H
' Signal Variable ! ]
1| generator 2 attenuator 2 |1 I Measurement
v (unwanted) [ | : device
| ;
)
[ e N e
Il. GenerallTestrequirement Conductedvieasurements
_ —
i Signal Variable .
1| generator 1 attenuator 1 |1 ——
ted B ! l
i peand) x @ under test
; 1 Combiner B, g H
et i l e L
+ transition
== :
—— i = | EA
I Signal Variable : visszucsussed
: generator 2 attenuator2 |1 Measurement
1| (unwanted) [ | ' device
! 1
: :
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TestSetupll : To verify support for GNSS

a) To verifysupport fortGPS/NaVIC

ParameteName Supportfor geolocatiorthroughGPS/NaVIC

TestDetails Testfor facility of identifyingthelocationthroughsatellite based GPS/NaVIC
Testinstrumentgequired None

TestSetup Poweredn EUT (EquipmentUnderTest)

TestProcedure I.  PowerontheEUT.

ii. If theEUT is SIM enabledhendeactivateheSIM.
ii.  Goto Settingshroughappropriatenenuin thedeviceto enable GPS/NaVIC functionality.
iv.  Locatethesettingsto turn LocationA O N

ExpectedResult i.  Verify that the device is able to display location using satdtsedGPS/NaVIC,when SIM (if
present)is deactivated.
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Annexure |V

Conformanceto the following latestin

force/valid versionsof standardsasapplicable:

Sr.

No.

Standard

Applicability

| ETSIEN 303345

Applicableto Radiobroadcast
receiversjntendedo supportanalog
AM/FM or DRM digital modulationonly.

Note:

Conformance shafinly berequired for eacbf the
frequencybands cdocated

Annexure | Table bf this documents and ETSI
EN303 3451.

Test results and certificate frohkeC
DesignatedCAB shallbesubmittedor
compliance.

| ETSI EN 303

413

Applicable toRadio broadcasteceivers
intended for reception of GNSS signals
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ANNEXURES TO ER FOR OPTICAL FIBRE CABLE

Annexure-Tx-Al1-OFC:

Annexure-Tx-A2-OFC:

Annexure-Tx-A3-OFC:

Annexure-Tx-A4-OFC:

Annexure-Tx-A5-OFC:

Annexure-Tx-A6-OFC:

Annexure to ERs 2.26/ Decembef024

OpticalFibre Cablefor Duct Applications(Duct, Micro Duct)

OpticalFibre Cablefor Direct Buriedapplication

OpticalFibre Cablefor Aerial Applications

(ADSSOverPowerline, ADSSonAerial alignmentandOptical GroundWire-OPGW)

OpticalFibre Cablefor AccessNetwork Applications

(IndoorCable AccesOutdoorCable IndoorOutdoorCable In-HomeCable)

OpticalFibreCablefor Direct SurfaceApplication(DSA)

Hybrid Cable(OpticalandMetallic)
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Annexure-Tx-Al-OFC: Optical Fibre Cables for Duct Application (Duct, Micro -duct)

Al.1 Paramete6Group:Optical FibreCables Duct

SN Parameter Name Individual Standard Name Limits/Values Applicability
ParameterName
1 Transmission Attenuationat IEC 607931-40 00.36dB/Km Applicable to
Characteristics 1310nm respectivetype of
Optical fibre used
in the cable as per
ITU-T G.65x
2 Attenuationat IEC 607931-40 ©0.22dB/Km ~-Do--
1550nm
3 Attenuationat IEC 607931-40 00.25dB/Km --Do--
1625nm
4 PMD Cabled IEC 607931-48
LooseFibre 003ps/ akm --Do-
> PMD IEC 607931-48 -
Cabled
Ribbon
Fibre
Mechanical - : - S
6 i TensileStrength IEC 607941-21 Changan attenuatiorat 1550nm: O
Characteristics 0 05dB & Fiber st
subjected to a Tensile load 6f81 x 1.3
W Newton
(where,W- massof 1 Km of cablein Kg)
7 CrushResistance | IEC607941-21 Changen attenuatiorat 1550nm:O 1500N (for Un-
0.05dB when subjected to a Compres| armoured)
load of 1500 N/2000N
2000N
(for
Armoured
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Impact

IEC607941-21

Changen attenuatiorat 1550nm:O
0.05dB when subjected to Impact of
10Nm

3 Impactat3
locations

BendTest

IEC607941-21

Change in attenua
0.05dB whersubjectedo Bendarounda
mandrelof diameter of 20D for 10 cycle

10

RepeatedendTest

IEC607941-21

Changen attenuatioratl 55 0 n m:
0.05dB wherctableis flexedwith 1 cycle
in 2 secto 5 sec with Pulley diameter o
20D (D- diameter of cable) and Load
shall be as per FOTP 104.

Total numberof cyclesbe 25.

The bending rate
shall be
approximately one
cyclein 2sto 5s
and cable shall be
free from any
optical & visual
physicaldamage.

11

TorsionTest

IEC 607941-21

Change in attenua
0.05dB whersubjectedo Torsionwith a
loadasper FOTR85A for 10 cycles.

Cableshall be free
from anyoptical&
visual physical
damage.

12

CableDrip Test

IEC 607941-22

Sample is kept vertically with open e
downwardsin the ovenfor 24 hoursat
70° C and examine the paper pla
below the cable for dripping of the je
after 24 hours. There should be jetly

drip or oily impression on the paper.

Notapplicable
for Dry-Dry
CableDesign.
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13 Environmental
Characteristics

Temperatur€ycling

IEC 607941-22

Changen attenuatiorat 1550nm:00.15
dB when subjected to following
temperatureycle:

TA2 temperature: 20°C

TA1 temperature: 10°C

TB1 temperature: + 60°C

TB2 temperature: + 70°C.

No. of temperatureycle:

2

14 CableAging test IEC 607941-22 Changean attenuatiorat 1550nm:O
0.05dB, when cablis exposed to 85 °C
2°Cfora
minimumof 168hours.
15 Water Blocking Tes IEC 607941-22 Testduration:24 No water shall be
| WaterPenetration Hours Sample length: detected at the
Test 3 m WateHead unsealed end of thg
Height:1m ﬁﬁg]rglse.)éé];?dye is
No dye shall be_ detectgd Wh_en the en( used. an ultraviolet
of the_3m Ier\gthls examinedwith light maybeused
ultraviolet light detector. for the
examination.
16 TermiteandRodent | The manufacturer shal
Test submitUndertakinghat
the Antitermite/Antt
Rodent dopantased if
any, are nottoxic and
non-hazardous
17 Electrical IEC607941- Themetallicelementsshallbe Applicablefor
continuitytest 24/IEC607941- continuous. cable having
403 Metallic
Armoured/
metallic
Strengthelement
Annexure to ERs 2.26/ Decembe024 225



18 Characteristics of Kink resistanc&est| IEC 607941-23 No damageor kink on surfaceof tube Applicable for all
Cable Elements when tested 4 times with Kink radius l¢ typeof Loosetube,
(Buffer Tube) than 15xD, D is the diameter of the tuf 11ght Buffer and

Micromodule.

19 Characteristics of RibbonDimension | IEC 607941-23 As per|EC standardf differentfibre Applicable for
Cable Elements countRibbon RibbonFibreOnly
(Ribboned Fibre) i, . .

20 Separability of IEC 607941-23 - Breakout shall be accomplished Applicable for

individualfibres without specialized tools or apparatus., RibbonFibreOnly
from ribbon - The fibre breakout procedure shall 1
be permanently detrimental to the fib
optical and mechanical performance;
-Any colour coding of fibres sha
remain sufficiently intact to enable
individual fibres to be distinguishec
from each other.
21 RibbonTwist Test | TelecordiaGR-20/ The ribbon shall not show any separat| Applicable for
IEC 607941-23 of individual fibres from the ribbon RibbonFibreOnly
structure
aftercompletionof thetwist test.
22 Ribbon IEC 607941-31 Changen attenuatiorat 1550nm:0 Applicable for
Torsion 0.05dB RibbonFibreOnly
Resistance
23 SafetyRequirement | The material used The manufacturer shall submit MSDS
in the (Material safety Data Sheet) for all the
manufacturingf material used in manufacturing of Opti
the OFC shall be fibre cableto substantiatéherequiremen
non toxic and
dermatologically
safe in its life time
and shall not be
hazardouso health.
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24 Geometrical ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206
Characteristics for respective type of Optical fibre used in the cable
of Fibre used in
the cable
25 Transmission ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206
Characteristics for respective type of Optical fibre used in the cable
of Fibre used in
the Cable
(Chromatic
Dispersion)
26 Transmission ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206
Characteristics of | for respective type of Optical fibre used in the cable
Fibre used in the
cable(Fibre
Macro bend loss)
27 Mechanical ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206
Characteristics for respective type of Optical fibre used in the cable
of Fibre used in
the cable
28 Colour ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206
qualification for for respective type of Optical fibre used in the cable
color fibres
OR
TestshallbecarriedasperlEC 607941-219
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Al.2 Parameter Group: Optical Fibre Cables Micro Duct
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SN Parameter Name Individual Parameter Standard Name Limits/Values Applicability
Name
1 Transmission Attenuationat1310nm | IEC607931-40 00.36dB/Km Applicable to
Characteristics respectiveype of
Opticalfibre used
in the cableas
per
ITU-T G.65x
2 Attenuationat 1550nm | IEC 607931-40 00.22dB/Km --Do-
3 Attenuationat1625nm | IEC 607931-40 00.25dB/Km --Do-
4 PMD CabledLooseFibre | IEC 607931-48 \
5 _ O03ps/ akm --Do-
PMD CabledRibbon IEC 607931-48 -
Fibre
° Mechanical TensileStrength IEC 607941-21 Change in attenuation at
Characteristics 1550 nm:00.05dB& Fiber
strainO
0.6%whensubjectedo a
Tensileloadof 9.81x 1 W
Newton(where,W - massof 1
Km of cablein Kg)
/ CrushResistance IEC 607941-21 Changen attenuatiorat
1550nrm:O0 0 . @Herd B
sulﬂ'ectedo acompressive
loa
of 500N
8 Impact IEC 607941-21 Changan attenuatiorat 3 Impact at 3
1550nm:00.05dB when locations
subjectedo Impactof 1 Nm
9 BendTest IEC 607941-21 Change in attenuation at




1550nm: O 0.05dB when
subjectedo Bendarounda
mandrel of diameter of
20Dfor 10cycles

10

11

RepeatedBendTest

IEC607941-21

Change in attenuation a
1550nm: O 0. 05dE
cableis flexedwith 1 cycle
in

2 sec to 5 sec with Pulley
diameter of 20D (P
diameter of cable) and Loa
shall be as per FOTP 104.

Total numbef cyclesbe 25.

Thebendingrate
shall be
approximately one
cycle in 2s to 5s an
cable shall be free
from any optical &
visual physical
damage.

12

TorsionTest

IEC607941-21

Change in attenuation at
1550nm: O 0.0
subjectedo Torsionwith a

Cable shall be
free from any
optical & visual

load physical
asperFOTR85Afor 10 damage.
cycles.

CableDrip Test

IEC 607941-22

Sample is kept vertically
with open end downwards if
the oven for 24 hours at 70
C and examine the pape
placed below the cable fo
dripping of the jelly after 24
hours. There shoulde no
jelly drip or oily

impressioronthe paper.

Notapplicable
for Dry-Dry
CableDesign.
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13

Environmental
Characteristics

Temperatur€ycling

IEC 607941-22

Change in attenuation at
1550nm:00.15dBwhen
subjected to following
temperature cycle:

TermiteandRodentTest

Themanufactureshall
submit Undertaking that the
Anti- termite/AnttRodent
dopants used if any, are
nontoxic and
nornthazardous

TA2 temperature: -
20°C TA1 temperature:
- 10°C TB1
temperature: + 60°C
TB2 temperature: +
70°C.
No. of temperatureycle: 2
14 CableAging test IEC 607941-22 Change in attenuation at
1550nm: O 0.0
cable isexposedo 85°C £ 2
°Cfora
minimumof 168hours.
15 Water Blocking Test/ IEC 607941-22 Testduration:24 No water shall be
WaterPenetratio est Hours Sample length: detectedat the
3 m WateHead unsealed end of the
Height:1m sample. If a
No dyeshallbedetected fluorescent dye is
when the end of the 3m used, an ultraviolet
length is examinedith light maybeused
ultravioletlight detector. for
the examination.
16
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17 Characteristics of Kink resistancdest IEC607941-23 No damageor kink on Applicable forall
Cable Elements surface of tube when tested| typeof Loose
(Buffer Tube) 4 times with Kink radius tube, Tight Buffer

less than 15xDD is the andMicromodule.
diameternof the
tube.

18 Characteristics of | RibbonDimension IEC 607941-23 As per |EC standard of Applicable for
Cable Elements differentfibre countRibbon | RibbonFibre
(RibbonedFibre) Only

19 Separabilityof individual | IEC 607941-23 - Breakout shall i Applicable for

fibres from ribbon accomplished witho| RibbonFibre
specialized tools aapparatus| Only
- Thefibre breakout
procedure shall not be
permanently detrimentab
thefibre optical and
mechanical performance;
- Any colourcodingof
fibres shall remain
sufficiently intact to
enable individual
fibresto bedistinguished
from each other
20 RibbonTwist Test 'gglzcordiaGR-ZO/ IEC Theribbonshall notshowany | Applicablefor
794
1-23 separation of individual RibbonFibre Only
fibores from the ribbon
structure after completion
of the twist test.
21 RibbonTorsion IEC 607941-31 Changen attenuatiorat Applicable for
Resistance 1550nm: O 0. O RibbonFibreOnly
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22 SafetyRequirement | The materialsed in the Themanufactureshall
manufacturing of the OF submit MSDS (Material
shall be noftoxic and safety Data Sheefr all the
dermatologicallysafein its materialused in
life time and shall not be manufacturing of Optical
hazardouso health. fibre cable to substantiate
therequirement.
23 Geometrical
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
of Fibre used in for respective type of Optical fibre used in the cable
the
cable
24 Transmission
Characteristicsof | ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
Fibre used in the for respectivaype of Optical fibre used in the cable
Cable
(Chromatic
Dispersion)
25 Transmission
Characteristics of | ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
Fibre used in the for respective type dDptical fibre used in the cable
cable(Fibre Macro
bend loss)
26 Mechanical
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
of for respective type of Optical fibre used in the cable
Fibre usedin the
cable
27 Colour The manufacturershall submit MTCTE Certificate in complianceto ER of Optical Fibre(ER No.
gualification for TEC70112206)or respective type of Optical fibre used in the cable
color fibres OR
TestshallbecarriedasperlEC 607941-219
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Annexure-Tx-A2-OFC: Optical Fibre Cablesfor Direct Buried Application

A2.1 ParameteGroup:Optical Fibre Cable Direct Buried

SN ParameterName | Individual Standard Name Limits/Values Applicability
Parameter Name
1 Transmission Attenuationat IEC 607931-40 00.36dB/Km Applicable to respective type
Characteristics 1310nm of Opticalfibre usedin the
cableas
perlTU-T G.65x
2 Attenuationat IEC 607931-40 00.22dB/Km --Do-
1550nm -
3 Attenuationat IEC 607931-40 00.25dB/Km --Do-
1625nm -
4 PMD Cabled IEC 607931-48
S LooseFibre 003ps/ akm --Do-
PMD Cabledribbon | IEC 607931-48 -
Fibre
6 Mechanical TensileStrength IEC 607941-21 Changen attenuatiorat 1550nm:
Characteristics O 0.05dB & Fibe
whensubjectedo aTensileload
of
9.81x 1.3W Newton(where,
W- mass of 1 Km of cable in
Kg)
! CrushResistance IEC 607941-21 Changen attenuatiorat 1550nm: | 2500N (for Un-armoured
O cable)
0.05 dB when subjected to a
compressivéoadof 2500N/3500N gggg)\l (for Armoured

Annexure to ERs 2.26/ Decembef024

233



CableDrip Test

IEC 607941-22

Sample is kept vertically with
open end downwards in the ove
for 24 hoursat 70° C andexamine
the paper placed below the cabl
for dripping of the jelly after 24
hours.

Thereshouldbe no jelly drip or

oily impression on the paper.

Impact IEC607941-21 Change in attenuation at 1310 & | 3 Impactat 3locations
1550nm:00.05dBwhensubjected
to Impact of 25Nm

9 i Change in attenuation at

BendTest IEC 607941-21 1550nm-O 0. 054dB
to Bend aroundmandrelof
diameterof 20D
for 10cycles.

10 RepeatedendTest | IEC607941-21 Changen attenuatiorat 1550nm: | The bending rate shall be
O 0.05dB when c|approximatelynecyclein 2s
with 1 cyclein 2 secto 5 sec to 5s and cable shall be free
with Pulley diameter of 20D from any optical & visual
(D- diameterof cable)and physicaldamage.
Loadshallbe as per FOTP 104.

Total numberof cyclesbe 25.

11 TorsionTest IEC 607941-21 Changen attenuatiorat 1550nm: | Cableshallbefreefrom any
O 0. @HemsBbjected to optical & visual physical
Torsionwith aloadasper damage.

FOTPR 85A for 10 cycles.

12

Notapplicablefor Dry-
Dry Cable Design.
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13 Environmental Temperatur€ycling | IEC 607941-22 Changen attenuatiorat 1550nm:
Characteristics O 0.15dB when g
to followingtemperature
cycle: TA2 temperature:
20°C TAL temperature:
10°C TB1 temperature: +
60°C TB2 temperature: +
70°C No. of temperature
cycle : 2
14 CableAging test IEC 607941-22 Changen attenuatiorat 1550nm:
O 0.05dB, when
exposed t@5°C £ 2°Cfora
minimumof
168hours.
15 Water Blocking Test} IEC 607941-22 Testduration:24 No watershallbedetectedit
WaterPenetratiomes Hours Sample length: the unsealed end of the sam
3 m WateHead If a fluorescent dye is used,
Height:1m ultravioletlight maybe used
No dye shall beletected when the| for the examination.
end of the 3m length is
examinedwith
ultravioletlight detector.
16 Termiteand The manufacturer
RodentTest shall submit
Undertaking that
the Antitermite/
Anti-Rodent
dopantssedf
any,
arenon-toxic
andnon
hazardous
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17 Electrical IEC607941- Themetallicelementshallbe Applicablefor cable having
continuitytest 24/IEC607941- continuous. Metallic Armoured/metallic
403 Strength element
18 Characteristics of | Kink resistancdest | IEC 607941-23 No damageor kink onsurface Applicablefor all typeof
Cable  Elements of tube when tested 4 times Loose tube, Tight Buffer and
(Buffer Tube) with Kink radius lesshan Micromodule.
15xD,D is
thediameterof thetube.
19 Characteristics of| RibbonDimension | IEC 607941-23 As per|EC standaraf Applicablefor RibbonFibre
Cable Elements different fibre count Ribbon Only
20 (Ribboned Fibre) | Separability of IEC 607941-23 - Breakout shall be accomplishe Applicablefor RibbonFibre
individualfibresfrom withoutspecializedoolsor Only
ribbon apparatus.
- Thefibre breakout
procedure shall not be
permanently detriment#b
thefibre optical and
mechanicaperformance;
- Any colour codingof fibres
shall remainsufficiently intact
to enable individual fibres to be
distinguishedrom eachother.
21 RibbonTwist Test TelecordiaGR-20 The ribbon shall nathow any Applicablefor RibbonFibre
NNEC 607941-23 separation of individual fibres Only
from theribbonstructureafter
completion
of thetwist test.
22 Ribbon IEC 607941-31 Changen attenuatiorat Applicablefor RibbonFibre
Torsion 1550nm: O 0. 05 (¢Only
Resistance
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23 SafetyRequiremen{ The material used in The manufacturer shall submit
the manufacturing of MSDS (Material safety Data
the OFC shall be Sheet) for all thenaterial used in
non- toxic and manufacturingf Opticalfibre
dermatologically cable to substantiate the
safe inits life time requirement.
andshall not be
hazardous to
health.
24 Geometrical ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
Characteristics for respective type of Optical fibre used in the cable
of Fibre used in
the
cable
25 Transmission ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
Characteristics for respectiveype of Optical fibre used in the cable
of Fibre used in
the Cable
(Chromatic
Dispersion)
26 Transmission ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
Characteristics of | for respective type dDptical fibre used in the cable
Fibre used in
the
cable (Fibre
Macro bend loss)
27 Mechanical ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
Characteristics for respective type of Optical fibre used in the cable
of Fibre used in
the
cable
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28

Colour
qualification for
color fibres

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC7011220%
for respective type of Optical fibre used in the cable

OR
TestshallbecarriedasperlEC 607941-219
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Annexure-Tx-A3-OFC: Optical Fibre Cablesfor Aerial Applications (ADSSover Powerline, ADSSon

A3.1 ParameteGroup:

Aerial alignment and Optical Ground Wire-OPGW)

OpticalFibreCableADSSalongPowerLine

SN Parameter Name Individual Standard Name Limits/Values Applicability
Parameter
Name
1 Transmission Attenuation IEC 607931-40 00.36dB/Km Applicaple to
Characteristics at1310nm respective  type O
Optical fibre usedin
the cableas per
ITU-T G.65x%
5 Attenuationat IEC 607931-40 00.22dB/Km --Do--
1550nm
3 Attenuationat IEC 607931-40 00.25dB/Km --Do--
1625nm
4 PMD Cabled IEC 607931-48
LooseFibre 00.3ps/ &km --Do-
5 PMD Cabled IEC 607931-48 -
RibbonFibre
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SpanLength TensileLoad
<50m 9.81 x 1.5W
51m-100m 9.81 x 2.0W
101m-150m | 9.81 x 2.5W
151m200m 9.81 x 3.0W
201m-300m | 9.81 x 4.0W
> 300m 9.81 x 6.0W




Mechanical
Characteristics

TensileStrength

IEC607941-21

Changeimt t enuati on at
& Fiber strainO 0. 6  %ubjected to
following Tensile load (in Newton) for Spa
Length asunder:

where,W- mass of IKm of cablein Kg

10

11

Crush IEC607941-21 Changein attenuationat 1550nm: O 0.05dE
Resistance when subjected to a compressive load of
1500N
Impact IEC607941-21 Charc1|gein attenuationat 1550nm: O 3 Impactat 3locations
0.05dB
whensubjectedo Impactof 10Nm
BendTest IEC607941-21 Changein attenuationat 1550nm: O
0.05dB
when subjectedto Bend arounda mandrel
of diameter of 20D for 10 cycles
Repeated IEC607941-21 Change in attenuat i Thebendingrate
Bend when cable is flexed with 1 cycle in 2 seg shall be
Test 5 sec with Pulley diameter of 20D {[ approximately one

diameter of cable) anoad shall be as pé
FOTP 104.
Total numberof cyclesbe 25.

cycle in 2s to 5s and
cableshallbefree
from

anyoptical& visual
physical damage.

TorsionTest

IEC607941-21

Changein attenuationat 1550nm:O 0.05dE
when subjectedto Torsion with a load as
per

FOTR85Afor 10cycles.

Cable shall be free
from any optical &
visualphysical
damage.
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12

13

14

CableDrip Test

IEC 607941-22

Sample is kept vertically with open e
downwardsn the ovenfor 24 hoursat 70°C
and examine the paper placed below
cable for drippingf the jelly after24 hours.
Thereshould

be no jelly drip or oily impressionon the
paper.

Notapplicableor Dry-
Dry Cable Design.

GallopingTest

IEC607941-21/ IEEE
1222

Gallopingcyclesi 100000

The test frequency shall be the singl@op
resonant frequency. The minimum peak
peak antinode amplitude/loop length ra
shall be maintained at a value of 1/25,
measured inthe active span. Change in
attenuationat 1310 &
1550nm:00.05dBafterthetest

ElectricalTest/
Tracking &
Erosion Test

IEC 607944-20/ |IEEE
Std1222/ASTMD
2309 97

Tracking on the outside of sheath shall no
result in erosion at any point of sheath.

Applicable for
ADSS cable with
Anti-track PE

Jacket ovepower
line O33kV

15

Environmental
Characteristics

Temperature
Cycling

IEC607941-22

Changein attenuationat 1550nm: O 0.15dE
when subjected to following temperature
cycle: TA2 temperature:20°C

TAL temperature: 10°C
TB1temperaturet+ 60°C

16

TB2 temperature: + 70°C
No. of temperatureycle:
2

CableAging test

IEC607941-22

Changein attenuationat 1550nm: O
0.05dB,
when cableis exposedto 85 °C £ 2 °C for

a minimum of 168 hours.
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17 Water IEC 607941-22 Testduration:24 No water shall be
Blocking Hours Sample length: detectedtthe
Test/Water 3 m WateHead unsealed end of the
Penetration Height:1m sample. If a
Test No dye shall be detected when the end of| fluorescentlyeis
3m lengthis examinedwith ultravioletlight | used, amltraviolet
detector. light may
beusedfor the
examination.
18 Characteristicsof | Kink IEC607941-23 No damage or kink on surface of tube wh Applicablefor all
Cable Elements | resistance tested 4 times with Kink radius less th type of Loose tube,
(Buffer Tube) Test 15xD, D is the diameter of the tube. Tight Buffer and
Micromodule.
19 Characteristics of | Ribbon IEC607941-23 As per IEC standardof different fibre Applicablefor Ribbor
Cable Elements | Dimension nggt FibreOnly
i i Ribbon
20 (RibbonedFibre) Separability IEC607941-23 - Breakout shall be accomplished withq Applicablefor Ribbon
0 specialized tools or apparatus. Fibre Only
;ig]rgglll‘(rjgrilribbon - The fibre breakout procedure shall not
permanentlydetrimental tahe fibre optical
and mechanicglerformance;
- Any colour coding of fibres shall rema
sufficiently intact to enable individug
fibres to be distinguished from each othe
21 RibbonTwist | TelecordiaGR-20/ The ribbon shall not shoany separation g Applicablefor Ribbon
Test | IEC 607941-23 individual fibres from the ribbon structu| Fibre Only
after completion of the twist test.
22 Ribbon Torsion| IEC 607941-31 Changen attenuatiorat 1550nm:00.05dB | Applicablefor Ribbon
Resistance FibreOnly
23 Safety The material The manufacturer shall submit MSI
Requirement usedin (Material safety Data Sheet) for all t
th material used in manufacturing of
e Optical fibre cable to
manufacturing of substantiat¢herequirement.
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the OFC shall
be

nontoxic

an
d
dermatologically
safe in its life
time and shall
not behazardous

to

health.

24

Geometrical
Characteristics
of

Fibre usedin the
cable

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective type of Optical fibre used in the cable

25

Transmission
Characteristics
of Fibre used in
the Cable

(Chromatic
Dispersion)

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective type of Optical fibre used in the cable

26

Transmission
Characteristics
of Fibre used in

the cable (Fibre
Macro bendloss)

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective type of Optical fibre used in the cable

27

Mechanical
Characteristics
of Fibre used in

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective type dDptical fibre used in the cable
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the

fo
r color fibres

cable
28 Colour ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
gualification for respective type of Optical fibre used in the cable

OR
TestshallbecarriedasperlEC 607941-219
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A 3.2 Parameteroup:

OpticalFibreCableADSSon Aerial alignment

NV A N

~10Tm-150m

9.81 x 2.5W

151m200m

9.81 x 3.0W

201m-300m

9.81 x 4.0W

>300m

9.81 x 6.0W

where,W- mass of IKm of cablein Kg

SN ParameterName | Individual Parameter | Standard Name Limits/Values Applicability
Name
1 Transmission Attenuationat1310nm | IEC 607931-40 00.36dB/Km Applicableto
Characteristics respective type of
Optical fibreused in
the cable as per
ITU-T G.65x%
2 Attenuationat 1550nm | IEC 607931-40 00.22dB/Km
--Do--
3 Attenuationat1625nm | IEC 607931-40 00.25dB/Km
--Do--
4 PMD CabledLooseFibre| IEC 607931-48
5 PMD CabledRibbon IEC 607931-48 003ps/ dakm --Do--
Fibre
6 Mechanical TensileStrength IEC 607941-21
Characteristics
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CrushResistance

IEC 607941-21

Changen attenuatiorat 1550nm:
00.05dBwhensubjectedo a
compressive load of 1500N

Impact

IEC 607941-21

Changen attenuatiorat 1550nm:
00.05dBwhensubjectedo Impact
of 10Nm

3 Impactat 3locations

BendTest

IEC607941-21

Changen attenuatiorat 1550nm:
00.05dBwhensubjectedo Bend
around a mandrel of diameter of
20Dfor 10 cycles

10

RepeatedendTest

IEC607941-21

Changen attenuatiorat 1550nm:

O 0. Ovhem Rable is flexed
with 1 cycle in 2 sec to 5 sec with
Pulley diameter of 20D (D
diameter of cableand Load shall

beasperFOTP104.
Total numberof cyclesbe 25.

Thebendingrateshall
be approximately one
cycle in2sto 5sand
cableshall be free
from any optical &
visual physical
damage.

11

TorsionTest

IEC607941-21

Changen attenuatiorat 1550nm:
00.05dBwhensubjectedo Torsion
with a load as per FOTF85A for 10
cycles.

Cableshallbefreefrom
anyoptical& visual
physical damage.

12

CableDrip Test

IEC 607941-22

Sample is kept vertically with opef
end downwards in the oven for 2
hours at 70° C and examine the paf
placed belowthe cable for dripping
of thejelly

after 24 hours. There should be T
jelly drip or oily impression on the
paper.

Notapplicablefor Dry-
Dry Cable Design.
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13

GallopingTest

IEC607941-21/
IEEE 1222

Galloping cycles 100000 The test
frequencyshallbethesingleloop
resonant frequency. The minimum p¢
to-peak antinode amplitude/loop leng
ratio shall be maintaineat a value of
1/25, as measured in the active span
Changen attenuatiorat 1550nm:O
0.05dB after the test

14

15

Environmental
Characteristics

Temperatur€ycling

IEC 607941-22

Change in attenu
0.15dB when subjected to following
temperature cycle:

TA2 temperature: -

20°C TAl

temperature: - 10°C

TB1 temperature: +

60°C TB2temperature:

+70°C

No. of temperatureycle: 2

CableAging test

IEC 607941-22

Changen attenuatiorat 1550nm:

16

00.05dB,whencableis exposedo 85
°C % 2 °C for aminimumof 168 hours.

Water Blocking Test/
WaterPenetratio est

IEC 607941-22

Testduration:24

Hours Sample length:

3 m WateHead

Height:1m

No dyeshallbedetectedvhenthe
end of the 3m length is examined
with ultravioletlight detector.

No water shall be
detectedhtthe
unsealed end of the
sample. If a
fluorescentlyeis
used, anltraviolet
light may be used for
the

examination.

17

Characteristics
of Cable
Elements(Buffer
Tube)

Kink resistancd est

IEC 607941-23

No damageor kink on surfaceof
tube when tested 4 times with Kink
radius less than 15xD, D is the

diameter of the tube.

Applicablefor all
type of Loose tube,
Tight Buffer and
Micromodule.
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18 Characteristics RibbonDimension IEC 607941-23 As per|EC standardf differentfibre Applicablefor Ribbon
of Cable countRibbon Fibre Only
19 Elements Separability IEC 607941-23 - Breakoutshallbe Applicablefor Ribbon
(RibbonedFibre) | of individual accomplished without Fibre Only
fibresfrom ribbon specialized tools aapparatus.
- Thefibre breakoutprocedureshall
not be permanently detrimental to
the fibre optical and mechanical
performance;
- Any colour coding of fibres shall
remain sufficiently intact to enable
individual fibres to be distinguished
from eachother.
20 RibbonTwist Test TelecordiaGR- Theribbonshallnotshowany Applicablefor Ribbon
20/ IEC 607941- separation of individual fibres from | Fibre Only
23 the ribbon
structureaftercompletionof thetwist
test.
21 RibbonTorsion IEC 607941-31 Changan attenuatiorat 1550nm:O Applicablefor Ribbon
Resistance 0.05dB FibreOnly
22 Safety The material used in the The manufacturer shall submit MSDY
Requirement manufacturing of the (Material safety Data Sheet) for all th
OFC shall be notoxic material used in manufacturing of
and dermatologicallgafe Optical fibrecableto substantiatéhe
inits life time and shall requirement.
not be
hazardouso health.
23 gﬁgggtgﬁilﬂcs Themanufz_ictureshallsub_mitM_TCTE Cer_tificatein complianceto ER of Optical Fibre(ERNo. TEC70112206)
of Eibre used in for respective type of Optical fibre used in the cable
the
cable
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24

Transmission
Characteristics of
Fibre used in the
Cable
(Chromatic
Dispersion)

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective type of Optical fibre used in the cable

25

Transmission
Characteristics
of Fibre used in
the

cable (Fibre
Macro bend
loss)

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective type of Optical fibre used in the cable

26

Mechanical
Characteristics
of Fibre used in

the
cable

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective type of Optical fibre used in the cable

27

Colour
gualification
for color
fibres

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective typef Optical fibre used in the cable

OR
TestshallbecarriedasperlEC 607941-219
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A3.3 Parameter Group: Optical Ground Wire - OPGW

OPGWocableshallmeetor
exceed 100% of the RTS of the
cable.

(i) Shouldmeetthe specified
Modulusof elasticity(MOE)

value of the OPGW cable.

SN | ParameterName Individual Standard Name Limits/Values Applicability
Parameter
Name
1 | Transmission Attenuationat1310nm | IEC 607931-40 00.36dB/Km Applicableto respective
Characteristics type of Optical fibre used
in the cable as per ITU
G.65x
2 Attenuationat 1550nm | IEC 607931-40 00.22dB/Km --Do--
3 Attenuationat 1625nm | IEC 607931-40 00.25dB/Km --Do--
4 IF__’I\éID CabledLoose IEC607931-48
ibre > =
5 PMD CabledRibbon | [EC607031-48 | C0oP s/ akm Do
Fibre -
6 Mechanical Tensile IEEE1138 Theultimate tensile strength of the
Characteristics Strength OPGW cable shall meet or exceed
(Ultimate) 100% of the RTS of the cable. Any
outer layer strand failing below 75
% ofthecableRTSshallconstitute
cable
failure.
7 CreepTest IEEE1138 Elongationof the cablefor desired
TS
shouldmeetthecriteria.
8 StressStrainTest IEEE1138 (i) The breaking strength of the
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10

StrainMarginTest/
MRDT Test

IEEE1138

The cable shall show no
permanent increase optical
attenuatiorgreater than 0.05 dB
from preload to the maximum
rated design tension (MRDT) of
the cable at 1550nm
wavelength

SheaveTest

IEEE 1138/IEC-

() TheOvality of thecableor

11

60794 1-2-E9

optical units at the measured
locationsshallnotexceedl0 %.

(i) There shall be no cracking
or breaking of any
component of thOPGW
cable.Thisshallbe visually
examined.

(ii) Attenuationshallnotbe
greater than 0.1 dB/teBber
km at
1550nmwavelength

CrushTest

IEEE1138/
IEC 60794 1-
2-E3

() Ovality of thecableor
optical fiber units shall be
<10 %.

(i) There shall be no cracking
or breaking of any
component of thOPGW
cable.Thisshallbe visually
examined

(i) Attenuationshallnotbe
greater than 0.05 dB/ fiber a
1550nmwavelength
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12

13

BendTest

IEEE1138/
IEC 607941-
2-E11
(Procedurd)

(i) There shall be no cracking
breaking of any compone

of the OPGW cable. Thi

shall be visually examined
(i) Attenuation shall not

b

greater than 0.05 dB/ fiber

1550nmwavelength

TorsionTest/TwistTest

IEEE1138

(i) There shall be no cracking
or breaking of any
component of thOPGW
cable.Thisshallbe visually
examined.

(i) Attenuationshallnotbe
greaterthan 0.10 dB/test
fiber km at

14

1550nmwavelength

15

AeolianVibration Test

IEEE1138

(i) There shall be no cracking or
breakingof anycomponenbf
the OPGW cable or the
supporting hardware. This
shall be visuallyexamined.

(i) Attenuationshallnotbegreater
than0.2dB/testfiber km at
1550nm wavelength

GallopingTest

IEEE1138

(i) There shall be no Cracking or

breakingof anycomponenbf
the OPGW cable or the
supporting hardware. This
shall be visuallyexamined.
(i) Attenuationshallnotbe
greaterthan 0.2 dB/test fiber
km at 1550nm wavelength
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16

Drip Test

IEEE1138

At the end of 24 h, the watbfocking
compound shall not flow (drip or
leak)

at65 °C. Flow quantityshouldmeet
thecriteria.

17

18

Electrical
Characteristics

DC Resistance

IEEE1138

The actual dc resistance of the
OPGWocableshall not exceethe
dc resistancstatecby the

manufacturer
atthe specifiedtemperature.

ShortCircuit Test

IEEE1138/IEC
60794 1-2-H1

(i) Any cracking or breaking of
any component of the optical
sampleshall constitute failure.
This assessmerg madewith
thenakedeye.

(i) Attenuationshallnotbe
greater than 0.05 dB/test
fiber km at 1550nm
wavelength

(iii) Thereshallbeno birdcagingof
any ofthestrand=f the optical
sample.

(iv) Temperaturef anymetallic

componenandinsideof fiber unit
shall not exceed the criteria.
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19

Lightning Arc Test

IEEE1138/
IEC 607941-
402

(i)

(ii)

(iii)

After the lightning strike
application, the cable sample
shall experience no permanen
increase in optical attenuation
greater than0.10 dB for the
concatenated loop at
nominally 1550 nm
wavelength.

In all five qualifying lightning
strike locations, visually, there
shall be no damage (holes
cracks,etc.) to the integrity of
the metallic tube.

The minimum remaining
strength ofany of the tested
cablesections shall be greater
than the 70% of the cable RTS

20

Environmental
Characteristics

WaterPenetratiom est

IEEE1138

()

(ii)

A 1.0 m section of OPGW
cable shall be prepared for this
test. Al components of the
cable shall be removed from
the fluid-blocked opticalfiber
unit that containsthe optical
fibers.

No water shall leak through
the open end of the 1.0 m
sample. If the first sample
fails, one additional 1.0 m
sample, taken from a section
of OPGW cable immediately
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adjacent to the first sample,
may be tested faacceptance.

21 Temperatur€ycleTest| IEEE 1138 Attenuationshallnotbegreatetthan
0.2 dBl/test fiber knat 1550nm
wavelength

22 | SafetyRequirement | The material used in The manufacturer shall submit

the manufacturing of MSDS (MateriakafetyData

the OFCshall be non Sheet¥or all the material used in
toxic and manufacturing of Optical fibre
dermatologicallysafe cable to substantiate the

in its life time and shall requrement.

notbehazardouso

health.

23 | Geometrical
Characteristics
of Fibre used in

the
cable

ThemanufactureshallsuomitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
respective type of Optical fibre used in the cable
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24

Transmission
Characteristics
of Fibre used in
the

Cable
(Chromatic
Dispersion)

ThemanufactureshallsubmitMTCTE Certificatein complianceto ER of Optical Fibre(ERNo. TEC70112206jor
respective type of Optical fibre used in the cable

25

Transmission
Characteristics of
Fibre used in the
cable(Fibre Macro
bend loss)

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
respective type of Optical fibre used in the cable

26

Mechanical
Characteristics
of

Fibre usedin
the cable

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
respective type of Optical fibre used in the cable

27

Colour
qualification for
color fibres

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
respective type of Optical fibre used in the cable

OR
Testshallbe carriedoutasper|lEC 607941-219
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Annexure-Tx-A4-OFC: Optical Fibre Cablesfor AccessNetwork Applications (Indoor Cable, Access

Outdoor Cable, Indoor-Outdoor Cable, In-Home Cable)

A4.1 Paramete6Group:Optical Fibre Cablei Indoor

SN Parameter Individual Parameter Standard Name Limits/Values Applicability
Name Name
1 Transmission : Applicable to respective
- Attenuationat 1310nm IEC 607931-40 R e
Characteristics Hat O 0dBKm typeof Opticalfibre
used inthecableasper
ITU-T
G.657
2 Attenuationat 1550nm | IEC 607931-40 O 0dBX o
3 Attenuationat 1625nm | IEC 607931-40 O 0dBA o
4 PMD CabledLooseFibre | IEC 607931-48
5 PMD CabledRibbonFibre| IEC 607931-48 O03ps/ akm --Do-
6 Mechanical TensileStrength IEC607941-21 Changen attenuatiorat 1550nm:
Characteristics O 0.05dB & Fib
0.6% whersubjectedo a
Tensileload
of 9.81 x 1 W Newton
(where, Wmassof 1 Km of
cablein Kg)
7 CrushResistance IEC607941-21 Changen attenuatiorat 1550nm:
00.05dBwhensubjectedo a
compressive load 0c1000N
8 Impact IEC607941-21 Changan attenuatiorat 1550nm: | 3 Impactat 3locations
0 0.05dBwhen subjectedo
Impact of 1 Nm
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10

BendTest

IEC 607941-21

Changen attenuatiorat 1550nm
O 0 . @HemdsBbjected tBend
around amandrelof diameterof
20D for 10 cycles

RepeatedendTest

IEC607941-21

Changein attenuatiorat
1550nm:O

Thebendingrateshallbe

11

12

0.05dB when cable is flexed wit
1 cycle in 2 sec to 5 sec with
Pulley diameterf 20D (D-
diameterof cable)and Load
shall be as per FOTP 104.
Total number ofcyclesbe 25.

approximately one
cycle in 2s to 5s and
cable shall béreefrom
anyoptical & visual
physical damage.

TorsionTest

IEC 607941-21

Changen attenuatiorat 1550nm:
O 0.05dB when subjectedto
Torsionwith aloadasper FOTR
85Afor 10cycles.

Cableshallbefreefrom
any optical & visual
physicaldamage.

CableDrip Test

IEC607941-22

Sample is kept vertically with
open end downwards in th
oven for 24 hours at 7CC and
examine the paper place
below the cable for dripping of
the jelly after 24 hours. There
should be no jelly drip or oily
impression on thpaper.

Notapplicablefor Dry-
Dry Cable Design.

13

Environmental
Characteristics

Temperatur€ycling

IEC 607941-22

Changen attenuatiorat 1550nm:
O 0.15 dB when subjectedto
following temperature cycle:

TA2 temperature: 20°C

TA1 temperature: 10°C

TB1 temperature: + 60°C

TB2 temperature: + 70°C

No. of temperatureycle:

2
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14 CableAging test IEC 607941-22 Change in attenuation at
1550nm: O O0.
cableis exposedo 85 °C * 2
°C for a
minimumof 168 hours.
15 WaterBlocking Test/ IEC 607941-22 Testduration:24 No water shall be
Water Penetration Test Hours Sample length: detected at the unsealed
3 m WateHead end of the sampléf a
Height:1m fluorescentlye
No dyeshallbedetectedvhen | isusedanultravioletlight
the endof the 3m lengthis may be used for the
examined
with ultravioletlight detector. examination.
16 Characteristics | Kink resistanc@ est IEC 607941-23 No damage or kink on surfac¢ Applicablefor all type
of Cable of tube when tested 4 time§ of Loose tube, Tight
Elements with Kink radius less than | Buffer and
(Buffer Tube) 15xD, D is Micromodule.
thediameterf thetube.
17 Characteristics | RibbonDimension IEC 607941-23 As per IEC standardof Applicablefor Ribbon
of Cable different Fibre Only
Elements fibre countRibbon
18 (Ribboned Separabilityof individual | IEC 607941-23 - Breakout shall be Applicablefor Ribbon
Fibre) fibres from ribbon accomplished Fibre Only
without specialized tools
or apparatus.
-The fibre breakout
procedure shall not be
permanently detrimental to
the fibre optical and
mechanical performance;
-Any colour coding of fibres
shall remain sufficiently
intact
to enable individual fibres to
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be distinguished from each
other.

cable/Flamepropagation
for bunched cable/Flame
retardant test

bunched
cable/Flammability

test

CatC

completion of the test

19 RibbonTwist Test TelecordiaGR-20 | The ribbon shall not show ar Applicablefor Ribbon
/IEC 607941-23 separation of individual fibre| Fibre Only
from the ribbon structure after
completion
of thetwist test.
20 RibbonTorsionResistancg IEC 607941-31 Change in attenuation at Applicablefor Ribbon
1550nm: O 0. 05| FibreOnly
21 Safety Flame Spreadingle IEC 603321-2 Charlessthan0.54m at
Requirement cable/Flamgropagation completion of test
for singlecable/Flame
retardant test single cablg
Flammaubility test single
cable
22 Flame SpreadBunched IEC 603323-24, Char less than 2.5 m at Applicablefor riser

applications only

bunchectable
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23 Smoke Test/Smoke IEC 610342 Minimum transmittanc@&0%
density/Smokelensity
under fire
conditions/Smoke
densityof cableburning
24 Acid gas(Toxicity) (Test | IEC607542 pH not less than 4.3
on toxic gases evolved Conductivitynotmorethan
during combustion of 10 puS/mm
materials from cables)/pH
Test/pH &
Conductivity/Conductivity
Test/Degre®f acidity
25 The material used in the The manufacturer shall subn
manufacturing of the MSDS (Material safety Data
OFC shall be notoxic Sheet) for all the material ust
and  dermatologically in manufacturing of Optica
safein its fibre cable to substantiate t
life time and shall not be Statement.
hazardous to health.
26 Geometrical
Characteristics | ThemanufactureshallsubmitMTCTE Certificatein complianceto ER of Optical Fibre(ERNo. TEC70112206)
of Fibre used in | for respective type dDptical fibre used in the cable
the
cable
27 Transmission
Characteristicsof| ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of OpticalFibre(ERNo. TEC70112206)
Fibre used in the| for respective type of Opticéibre used in the cable
Cable
(Chromatic
Dispersion)
28 Transmission
Characteristics | ThemanufactureshallsubmitMTCTE Certificatein complianceto ER of Optical Fibre(ERNo. TEC70112206)
of Fibre used in | for respective type of Optical fibre usedthe cable
the cable (Fibre
Macro bendloss)
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29

Mechanical
Characteristics
of Fibre used in

ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
for respective type of Optical fibre used in the cable

the
cable
30 Colour ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of OpticalFibre(ERNo. TEC70112206jor
qualification respectiveype of Opticalfibre usedin the
for color cableOR
fibres TestshallbecarriedasperlEC 607941-219
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A4.2 ParameteGroup:Optical Fibre Cable AccessOutdoor

SN | ParameterName Individual Parameter Standard Name Limits/Values Applicability
Name
1 Transmission Attenuationat1310nm | IEC607931-40 00.36dB/Km Applicableto respectiveype
Characteristics of Opticalfibre usedin the
cable as per ITUO G.65x
2 Attenuationat 1550nm | IEC607931-40 00.22dB/Km --Do-
3 Attenuationat 1625nm | IEC 607931-40 00.25dB/Km --Do-
4 PMD CabledLooseFibre | IEC 607931-48 R | &k
5 PMD CabledRibbon | IEC 607931-48 003ps/ akm Do
Fibre )
6 Mechanical TensileStrength IEC 607941-21 Changen attenuatiorat 1550
Characteristics nm:
O 0.05dB & Fi D
whensubjectedo aTensileload
of
9.81x 1 W Newton(where,W-
mass of 1 Km of cable in Kg)
7 CrushResistance IEC 607941-21 Changen attenuatiorat
1550nm:
OO0 . OvéhdnBubjectedoa
compressive load of 500N
8 Impact IEC 607941-21 Changen attenuatiorat 3 Impactat 3locations
1550nm:
00.05dBwhensubjectedo
Impact of 20Nm.
9 BendTest IEC 607941-21 Changen attenuatiorat
1550nm:
00.05dBwhensubjectedo Beng
aroundamandrelof diameter
of 20D for 10 cycles.
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10

11

RepeatedendTest

IEC607941-21

Change in attenuation al
1550nm:

O 0.05dB when cableis flexed
with 1 cyclein 2 secto 5 sec
with Pulley diameter of 20D (B
diameter of cable) and Loa
shall be as per FOTP 104.
Total number ofcyclesbe 25.

The bending rate shall be
approximatelyonecyclein
2sto 5s and cable shall be
free from any optical &
visual physical damage.

TorsionTest

IEC607941-21

Changen attenuatiorat
1550nm:

O 0.05dB when
Torsionwith aloadasper
FOTPR

Cableshallbefreefromany
optical & visual physical
damage.

12

85Afor 10cycles.

CableDrip Test

IEC 607941-22

Samplés keptverticallywith
open end downwards in the ov
for 24 hours at 70° C and
examine the paper placed belc
the cable for drippingf thejelly
after24 hours. There should be
no jelly drip or

oily impressioron the paper.

Notapplicablefor Dry-Dry
Cable Design.

13

Environmental
Characteristics

Temperatur€ycling

IEC 607941-22

Changdn attenuatiorat
1550nm:

O 0.15dB when
to followingtemperature
cycle: TA2 temperature:
20°CTAltemperature:
10°C

TB1 temperature:+60°C.
TB2 temperature: +70°C.
No. of temperatureycle:

2
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14 CableAging test IEC 607941-22 Changen attenuatiorat
1550nm:
O 0.05dB, when
exposed t@5°C + 2°Cfora
minimumof
168hours.
15 WaterBlocking IEC 607941-22 Testduration:24 No water shall be detected
Test/Water Penetration Hours Sample length: at the unsealed end of the
Test 3 m WateHead samplelf afluorescentye
Height:1m Is used, an ultraviolet light
No dyeshallbedetected may be used for the
when the end of the 3m examination.
length is examinedith
ultravioletlight
detector.

16 Characteristics of Kink resistanc& est IEC 607941-23 No damageor kink on Applicablefor all type
Cable Elements surface of tube when tested | of Loose tube, Tight
(Buffer Tube) 4 times with Kink radius Buffer and

less than Micromodule.
15xD, D is thediameterof the
tube.

17 Characteristics of RibbonDimension IEC 607941-23 As perlEC standaraf different| Applicablefor Ribbon
Cable Elements fibre count Ribbon FibreOnly

18 (RibbonedFibre) Separabilityof individual | IEC 607941-23 - Breakout shall Applicablefor RibbonFibre

fibres from ribbon be Only
accomplished
without
specialized tools or
apparatus.
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-The fibre breakout
procedure shall not be
permanently detrimental to
the fibre optical and
mechanical performance;

- Any colour coding of fibreg

shall remain  sufficiently
intact to enable individua
fibores to be distinguishe
from each other.

Characteristics
of Fibre used in
the

Cable

19 RibbonTwist Test TelecordiaGR-20/ Theribbonshallnotshowany | Applicablefor RibbonFibre
IEC 607941-23 separatiorof individual fibres Only
fromtheribbonstructureafter
completion of the twist test.
20 RibbonTorsion IEC 607941-31 Changan attenuatiorat Applicablefor RibbonFibre
Resistance 1550nm: Only
00.05dB
21 SafetyRequirement | Thematerialusedn Themanufacturer shall submi
the manufacturing of MSDS (Material safety Data
the OFC shall be nen Sheet¥or all thematerialused
toxic and in manufacturing of Optical
dermatologically safe fibre cable to substantiate the
in its life time and requirement.
shall not be hazardous
to health.
22 Geometrical
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
of Fibre used in respective type of Optical fibre used in the cable
the
cable
23 Transmission

ThemanufactureshallsubomitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor

respective type of Optical fibre used in the cable
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(Chromatic
Dispersion)

24 Transmission
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
of Fibre used in respective type of Optical fibre used in the cable
the
cable(Fibre Macro
bend loss)
25 Mechanical ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of OpticalFibre(ERNo. TEC70112206jor
respective
Characteristics typeof Opticalfibre usedin thecable
of Fibre used in
the cable
26 Colour ThemanufactureshallsubmitMTCTE Certificatein compliance td&ER of Optical Fibre(ERNo. TEC70112206jor
qualification for respective type dDptical fibre used in the cable
color fibres

OR

Testshallbe carriedoutasperlEC 607941-219
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A4.3 Paramete6Group:Optical FibreCables IndoorOutdoor

SN | ParameterName | Individual Parameter Standard Name Limits/Values Applicability
Name
1 Transmission Attenuationat 1310nm IEC607931-40 00.36dB/Km (Al) Applicableto respective
Characteristics 00.37dB/Km (A2) type
O 0dB&Kmh (B3) of Opticalfibre usedn the
cable as per ITO G.657
2 Attenuationat 1550nm O 0dB&Km@ (Al)
IEC 607931-40 Q 0dBX®BI(A2) --Do--
00.24dB/Km (B3)
3 Attenuationat 1625nm IEC 607931-40 O 0dBXKB/ (A)
00.26dB/Km (B3) --Do--
4 PMD CabledLooseFibre
IEC 607931-48 003ps/ akm
5 PMD CabledRibbonFibre| IEC 607931-48 --Do--
6 Mechanical TensileStrength IEC607941-21 Change in attenuation at 1550 nr
Characteristics O 0.05dB when s
Tensile loadf 9.81x 1W Newton
(where,W-
massof 1 Km of cablein KQ)
7 CrushResistance IEC607941-21 Changen attenuatiorat 1550nm:
00.05dBwhensubjectedo a
compressive load of 1000 N
8 Impact IEC607941-21 Changan attenuatiorat 1550nm: | 3 Impactat 3locations
00.05dBwhensubjectedo
Impact of 10Nm
9 BendTest IEC607941-21 Changen attenuatiorat 1550nm:
00.05dBwhensubjectedo Bend
aroundamandrelof diameterof
20D for 10 cycles
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10

RepeatedendTest

IEC607941-21

Change in attenuation at
1550nm: O 0.05d
is flexed with 1 cycle in 2 sec
to 5 sec with Pulley diameter
of 20D (D- diameterof cable)
and Load shall be as per FOTP

104.
Total numberof cyclesbe 25.

The bending rate shall
be approximatelyone
cycle in 2s to 5s and
cable shall be free from
any optical & visual
physical damage.

11

12

TorsionTest

IEC 607941-21

Changen attenuatiorat 1550nm:
O 0.05dB when s
Torsionwith aloadasper

FOTR 85A for 10 cycles.

Cableshallbefreefrom
any optical & visual
physical damage.

CableDrip Test

IEC607941-22

Sample is kept vertically with
open end downwards ithe oven
for 24 hoursat 70° C andexamine
the paper placed below the cab
for dripping of the jelly after 24
hours. There should be no
jelly drip or oily
impressioronthepaper.

Not applicabl€for Dry- Dry
Cable Design.

13

14

Environmental
Characteristics

Temperatur€ycling

IEC 607941-22

Change in attenuation at
1550nm: O 0.15
subjected to
temperature cycle:
TAZ2 temperature: 20°C
TAL temperature: 10°C
TB1 temperature: + 60°C
TB2 temperature: + 70°C
No. of temperatureycle:

2

following

CableAging test

IEC 607941-22

Changan attenuatiorat 1550nm:
O 0.05dB, when
exposed t@5°C £ 2°Cfora
minimumof

168hours.
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15 WaterBlocking Test/ IEC 607941-22 Testduration:24 No watershallbedetected
Water Penetration Test Hours Sampléength: at the unsealed end of th¢
3 m WateHead sample. If a fluorescent
Height:1m dye is used, an ultraviolet
No dyeshallbedetectedvhenthe | light
end of the 3m length is examined | maybeusedfor the
with ultraviolet light detector. examination.

16 | Characteristics | Kink resistancdest IEC 607941-23 No damage or kink on surface of | Applicable for alltype of
of Cable tube when tested 4 times with Kinl Loosetube,Tight Buffer
Elements radius lesshan15xD,D isthe andMicromodule.

(Buffer Tube) diameterof the
tube.

17 | Characteristicsof | RibbonDimension IEC 607941-23 As perlEC standardf different Applicablefor Ribbon

fibre FibreOnly
countRibbon

18 | Cable Elements | Separabilityof individual IEC 607941-23 - Breakoutshallbe Applicablefor RibbonFibre
(Ribboned fibres from ribbon accomplished without Only
Fibre) specialized tools or

apparatus.

- Thefibre breakouprocedure
shall notbepermanently
detrimentalto the fibre optical
and mechanicglerformance;

- Any colour coding of fibres
shallremainsufficientlyintact
toenable individual fibres to be
distinguishedrom eachother.

19 RibbonTwist Test TelecordiaGR-20/ The ribbon shall not show any Applicablefor RibbonFibre

IEC 607941-23 separatiorof individualfibresfrom | Only
theribbonstructureaftercompletion
of the
twist test.

20 RibbonTorsionResistanc¢ |IEC 607941-31 Changen attenuatiorat 1550nm: | Applicablefor Ribbon

00.05dB Fibre

Only
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21 | Safety Flame Spreadingle IEC 603321-2 Charlessthan0.54m at Test applicable only for
Requirement cable/Flamgropagation completion of test indoorcomponentf the
for singlecable/Flame cable in case cable desig
retardant test single cabl involves parof main
Flammability test single cable to be used as indog
cable cable
22 Smoke Test/Smoke IEC 610342 Minimum transmittanc&0% Test applicable only for
density/Smoke density indoorcomponentf the
underfire cable in case cable desig
conditions/Smoke density involves part of main
of cable burning cable to be used
asindoorcable
23 Acid gas(Toxicity) IEC 607542 pH not less than 4.3 Test applicable only for
(Test on toxic gases Conductivitynotmorethan indoorcomponenbf the
evolved during 10 uS/mm cable in case cable desig
combustion of materials involves part of main
from cablesypH Test/pH cable to be used as indoc
& cable
Conductivity/Conductivity
Test/Degree of acidity
24 Thematerialusedin the Themanufactureshallsubmit
MSDS
(EM aterialsafetyDataSheet)or all
the
manufacturing of the material used in manufacturing o
OFC shall be notoxic Opticalfibre cableto substantiate
anddermatologically therequirement.
safe in its life time and
shall not be hazardous
to
health.
25 Geometrical . e : . . .
Characteristics Themar_wufactureshallsubmltMTCTE _Certlflcateln complianceo ER of OpticalFibre(ERNo. TEC70112206jor
of respective type of Optical fibre used in the cable
Fibre usedin the
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cable
26 .
Transmission
Characteristics . - , . . .
of Eibre u;eél in ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
the Cable respective type of Optical fibre used in the cable
(Chromatic
Dispersion)
27 o
Transmission
Characteristics . " . . . .
of Eibre u;eclj in ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
the cable(Fibre respective type of Optical fibre used in the cable
Macro bend loss)
28 Mechanical
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
of Eibre used in respective type of Optical fibre used in the cable
the
cable
29 Colour The manufacturesshall submitMTCTE Certificatein complianceto ER of Optical Fibre(ERNo. TEC70112206¥or
qualification respective type of Optical fibre used in the cable
f_or color OR
fibres .
TestshallbecarriedasperlEC 607941-219
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A4.4 Parameter Group:

Optical Fibre CableT In-

home

SN ParameterName | Individual Parameter | Standard Name Limits/Values Applicability
Name (asperITU-T L.111)
1 Transmission Attenuation Applicable to respectivgpe of
Characteristics at1310nm IEC 607931-40 00.40dB/Km Opticalfibre usedin thecableas
perlTU-T G.657
2 Attenuationat 1550nm | IEC 607931-40 00.30dB/Km --Do--
3 Attenuationat1625nm | IEC 607931-40 00.40dB/Km --Do--
4 PMD CabledLooseFibre IEC 607931-48
5 PMD CabledRibbon 003ps/ akm --Do--
Fibre IEC 607931-48
6 Mechanical TensileStrength IEC 607941-21, Length under test:0.5 m.
Characteristics /ITU-T Rec.L.111 | Testloadsratedtensile
load, TS =5 N, long term
load, TL =30 % of TS.
Attenuationchangeno changeat
1550nm
No fibre andcablebreakage.
7 CrushResistance IEC607941-21, Compressivéorce:490N/ 100mm.
/ITU-T Rec.L.111 | Compression time:1 min.
Attenuation change: 0.20 dB
under thdoad,no changeafter
testat 1550 nm. No fibre and
cable breakage.
8 Impact IEC 607941-21, Impact energy:0.3 kg at 0.1
NTU-T Rec.L.111 | height. Hammer: flat hammer.
Number/location of impacts: 3
places separated at least 0.5 m
Impacts at each place.
Maximum attenuation change: n
change after the test 850 nm.
No fibre and cable breakage
imprint on cable could be

Annexure to ERs 2.26/ Decembef024

273




compromised.

BendTest

IEC 607941-21,
/ITU-T Rec.L.111

Number of turns in the helix: 4
Mandreldiameterminimumbend

diameter(asper6.2.1/L.111%+ 10
%.

Testtemperature:10

Maximum attenuation change:
0.20 dBduringthetest,nochange
afterthe test at 1550 nm.

No fibre andcablebreakage.

10

RepeatedendTest

IEC 607941-21,
/ITU-T Rec.L.111

Numberof cycles:10.

Tensioning: minimum tension
support the specimen ameded.
Bending radius: per 6.2.1.
Maximumattenuatiorchangeno
changeatfter the testat 1550

nm. No fibre and cable
breakage.

11

TorsionTest

IEC 607941-21,
/ITU-T Rec.L.111

Test gauge length:0.5 m.
Tensioning: minimum
tension; suppothespecimen
asneeded. Attenuation
change: no change at 1550
nm

No fibre andcablebreakage.
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12 Environmental Temperatur€ycling IEC 607941-22, Changein attenuatiorat 1550nm:
Characteristics /ITU-T Rec.L.111 O 0.15 dB when subjectedto
following temperatureycle:
TAZ2 temperature: 20°CTA1
temperature: 10°C. TB1
temperature: + 60°C. TB2
temperature: + 70°C. No. of
temperature cycle : 2
13 CableAging test IEC 607941-22, Changein attenuatiorat 1550nm:
/ITU-T Rec.L.111 00.05dB,whencableis exposed
to 85°C £ 2 °C for aminimumof
168 hours.
14 Safety Flame Sprea®ingle IEC 603321-2 Charlessthan0.54m at
Requirement cable/Flame propagatiq completion of test
for single cable/Flame
retardantestsingle
cable/ Flammability tes
single
cable
15 Smoke Test/Smoke IEC 610342 Minimum transmittanc&0%
density/Smoke density
under fire
conditions/Smoke
density of cable
burning
16 Acid gas (Toxicity) IEC 607542 pH not less than 4.3
(Test on toxic gases Conductivitynotmorethan
evolved during 10 puS/mm
combustion of materialg
from cables)pH
Test/pH &
Conductivity/Conductivi
y
Test/Degre®f acidity
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17 The material used in The manufacturer shall submit
the manufacturingf MSDS (Material safety Data
theOFC shall be non Sheet)or all thematerialused
toxic and in manufacturing of Optical
dermatologically safe fibre cable to substantiate the
in its life time and shall requirement.
not
behazardouso health.
18 Geometrical
Characteristics | ThemanufactureshallsubmitMTCTE Certificatein complianceto ER of Optical Fibre(ERNo. TEC70112206jor
of Fibre used in | respective type of Optical fibre used in the cable
the
cable
19 Transmission
Characteristicsof | ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
Fibre used in the | respective type of Optical fibre used in the cable
Cable
(Chromatic
Dispersion)
20 Transmission
Characteristics | ThemanufactureshallsubmitMTCTE Certificatein complianceto ER of Optical Fibre(ERNo. TEC70112206jor
of Fibre used in | respective type of Optical fibre used in the cable
the cable (Fibre
Macro bendloss)
21 Mechanical
Characteristics | ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
of Fibre used in | respective type of Optical fibre used in the cable
the
cable
22 Colour The manufactureshall submitMTCTE Certificatein complianceto ER of Optical Fibre(ERNo. TEC70112206for
respective
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gualification typeof Opticalfibre usedin the
for color
fibres cableOR

TestshallbecarriedasperlEC 607941-219
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Annexure-Tx-A5-OFC: Optical Fibre Cablesfor Direct Surface Application (DSA)

A5.1 ParameteGroup:OpticalFibre Cablei DSA

SN Parameter Name Individual Parameter Standard Name Limits/Values Applicability
Name (asperITU-T Rec.
L.110)
1 Transmission Attenuationat 1310nm IEC607931-40 00.36dB/Km Applicable to respective
Characteristics typeof Opticalfibre
used inthecableasper
ITU-T
G.65x%
2 Attenuationat 1550nm IEC 607931-40 00.22dB/Km --Do--
3 Attenuationat 1625nm IEC 607931-40 00.25dB/Km --Do--
4 PMD CabledLooseFibre IEC 607931-48 0.3 | &k D
5 PMD CabledRibbonFibre | IEC 607931-48 =P s akm o
6 Mechanical TensileStrength IEC607941-21 Changein attenuation
Characteristics at 1550 nm:
Fiberstrain O
0.6%
whensubjected
to a Tensileload of 9.81
x 1 W Newton(where,
W- massof 1 Km
of cablein KQg)
7 CrushResistance IEC607941-21 Change in attenuation at
1550nm: O O.
subjectedo acompressive
loadof 2200N
8 Impact IEC 607941-21 Changen attenuatiorat 3 Impactat 3locations
1550nm: O 0.
subjectedo Impactof 25Nm
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9 BendTest IEC607941-21 Change in attenuation at
1550nm: O O.
subjectedo Bendarounda
mandrelof diameterof 20D
for 10cycles.

10 RepeatedBendTest IEC607941-21 Change in attenuation at | The bending rate shall
1550nm: O 0. (approximatelyonecycle
cable isflexedwith 1 cycle | in 2s to 5s and cabkhall
in 2secto 5sec with Pulley | be free from any optical
diameter of 2004D- & visual physical
diameter ottable)and Load | damage.
shallbeasper FOTP104.

Total number oftyclesbe 25.

11 TorsionTest IEC607941-21 Change in attenuation at | Cableshallbefree
1550nm: O O0.| fromany optical &
subjected to Torsion with g visual physical
loadasperFOTR-85Afor 10, damage.
cycles.

12 CableDrip Test IEC 607941-22 Sample is kept vertically] Notapplicablefor Dry-
with open end downwardg Dry Cable Design.
in the oven for 24 hours a
70° C and examine thg
paper placed below thg
cable for dripping of the
jelly after 24 hours.There
should be no
jelly drip or olly
impression on the paper.
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13 Environmental Temperatur€ycling IEC607941-22 Change in attenuation at
Characteristics 1550nm: O O.
subjected to following
temperature cycle:
TA2 temperature: 20°C
TAL temperature: 10°C.
TB1 temperature: + 60°C.
TB2 temperature: + 70°C.
No. of temperatureycle:
14 CableAging test IEC607941-22 Change in attenuation at
1550nm: O 0.
cable isexposedo 85°C + 2
°Cfora
minimumof 168 hours.
15 WaterBlocking Test/Water | IEC 607941-22 Testduration:24 Hours Slot Watltedrshall be
etecte
PenetratioTest Sample length: 3 m attheunsealeendof
WaterHeadHeight: the sample. If a
im fluorescent dyés used,
No dyeshallbedetectedvher anultraviolet light may
the end of the 3m length is | be used for the
examinedvith ultraviolet examination.
light
detector.
16 TermiteandRodentTest The manufacturer sha
submitUndertakinghat
the Antitermite/Antk
Rodent dopants used
any,arenorttoxic
andnon-hazardous
17 Electricalcontinuitytest IEC607941- Themetallicelementshallbe Applicablefor cable
24/IEC607941- continuous. having Metallic
403 Armoured/ metallic
Strengthelement
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18

Characteristics
of Cable
Elements (Buffer
Tube)

Kink resistancd est

IEC607941-23

No damage or kink o
surface of tube when tested
times with Kink radius lesg
than 15xD, D is the
diameterof the

tube.

Applicablefor all type
of Loose tube, Tight
Buffer and
Micromodule.

19

20

Characteristics
of Cable
Elements
(Ribboned
Fibre)

RibbonDimension

IEC607941-23

As perlEC standardf
differentfibre countRibbon

Applicablefor Ribbon
FibreOnly

Separability
of individual
fibresfrom ribbon

IEC607941-23

- Breakout shall be
accomplished without
specialized tools or
apparatus.

-The fibre  breakout
procedure shall not be
permanently  detrimental
to the fibre optical and
mechanical performance;

-Any colour coding of
fibres shall remain
sufficiently intact to
enable individual

fibores to be distinguishe(

Applicablefor Ribbon
Fibre Only

21

22

from eachother.

RibbonTwist Test

TelecordiaGR-20/
IEC 607941-23

The ribbon shall not show
any separation  of
individual fibres from the
ribbonstructureafter

completionof thetwist test.

Applicablefor Ribbon
Fibre Only

RibbonTorsionResistance

IEC607941-31

Changan attenuatiorat

1550nm:00.05dB

Applicablefor Ribbon
FibreOnly
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23 SafetyRequirements| The material used in the Themanufactureshall
manufacturing of th©FC submit MSDS (Material
shall be noftoxic and safety Data Sheef)r all the
dermatologically safe in its materialused in
life time andshallnotbe manufacturing of Optical
hazardous fibre cable to substantiate tl
to health. requirement.
24 Geometrical
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
of for respective type of Optical fibre used in the cable
Fibre usedin the
cable
25 Transmission
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
of Fibre used in for respective type of Optical fibre used in the cable
the
Cable
(Chromatic
Dispersion)
26 Transmission
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
of Fibre used in for respective type of Optical fibre used in the cable
the
cable(Fibre Macro
bend loss)
27 Mechanical
Characteristics ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206)
of Fibre used in for respective type of Optical fibre used in the cable
the
cable
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28

Colour
gualification for color
fibres

The manufacturershall submit MTCTE Certificatein complianceto ER of Optical Fibre(ER No.
TEC70112206)or respective type of Optical fibre used in the cable

OR

TestshallbecarriedasperlEC 607941-219
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Annexure-Tx-A6-OFC: Hybrid Cables(Optical and Metallic)

A6.1 ParameteGroup:Hybrid CablegOpticalandMetallic)

SN ParameterName | Individual Standard Name Limits/Values Applicability
ParameterName (asper ITU-T Rec.L.109/IEC 628073
(under study)
1 Transmission Attenuation IEC 607931-40 00.36dB/Km Applicable to respective
Characteristics at1310nm typeof Opticalfibre used in
the cable
asperITU-T G.65x
2 Attenuationat IEC607931-40 00.22dB/Km
1550nm --Do--
3 Attenuationat IEC 607931-40 00.25dB/Km
1625nm --Do--
4 PMD CabledLoose IEC607931-48
Fibre 003ps/ dkm
5 PMD Cabled IEC 607931-48 --DO--
RibbonFibre
6 Mechanical TensileStrength | IEC607941-21 Change I n attenua
Characteristics 0.05dB & Fiber strain O 0 . \8hen

subjectedo a Tensile load of 9.8% 1 W
Newton (where, W massof 1 Km of
cable in Kg)

7 CrushResistance | IEC607941-21 Changan attenuatiorat 1550nm:O
0.05dB
whensubjectedcompressivéoad of
2000Nor as agreed by user
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8 Impact IEC 607941-21 Changen attenuatiorwhensubjectedo 3impactsat 3
Impact . locations
loadof 25Nm, at 1550nm:00.05dB.

9 BendTest IEC607941-21 Change in attenuat
0.05dB whersubjectedo Bendarounda
mandrelof
diameterof 20D for 10 cycles

10 RepeatedendTes| IEC 607941-21 gg%r&gBein attenuationat 1550nm:O Thebendingrate
when cableis flexed with 1 cyclein 2 se( shall be approximately one
to cyclein 2sto 5sand cable
5 sec with PU”ey diameter of 20D '(D shall be free from any Optica
diameter of cable)and Load shall be as| g
per FOTP 104 visualphysicaldamage.
Total numberof cyclesbe 25.

11 TorsionTest IEC607941-21 Change i n att enu a t| Cableshall be free fronany
0.05dB whersubjectedo Torsionwith optical& visual physical
aloadasperFOTR85A for 10 cycles. damage.

12 CableDrip Test IEC 607941-22 Sample is kept vertically with open en Notapplicabl€or Dry-Dry

downwards in the oven for 24 hours | CableDesign.
70° C and examine the paper plac

below the cable fodripping of the jelly

after 24 hours.There

should be no jelly drip or oily impressio

on the paper.
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13

14

15

16

Environmental
Characteristics

Temperature
Cycling

IEC 607941-22

Changen attenuatiorat 1550nm:O
0.15 dB when subjected to
following temperature cycle:

TA2 temperature: -

20°C TAl
temperature:- 10°C

TB1 temperature: +

60°C TB2
temperaturet+ 70°C

No. of temperatureycle: 2

CableAging test

IEC 607941-22

Changdn attenuatiorat 1550nm:00.05dB
whencableis exposedo 85°C £ 2 °C for a
minimum of 168 hours.

Water
Blocking Test/
Water
Penetration
Test

IEC607941-22

Testduration: 24 hours
Sampldength:3 m WaterHead

Height: 1m

No dyeshallbedetectedvhenthe endof
the 3m length is examined with
ultraviolet lightdetector.

No water shall be detected g
the unsealedndof the sample
If a fluorescent dye is usedh

ultraviolet light may be used
for theexamination.

Lightning Test

ITU-T Rec.L.109
FOTR

Thecableshallwithstandthe currentlevel
of

Applicablefor

181,ITU-T K-47

greater than 105 K. Amp. There shall n
be anydamageo thefibre & Inner
Sheattof the cable and change in
attenuation of the fibre

afterthetest shalbe< 0.05dB for 1550
nm.

Armouredcable.
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17

TermiteandRoden
Test

The manufacturer
shall submit
Undertakinghat
the Anti-
termite/AnttRodent
dopants used if any
are nontoxic and
non hazardous

- The fibre breakout procedure shall
not be permanentlgetrimentalto the
fiore optical and  mechanical
performance;

- Any colourcodingof fibresshallremain
sufficiently intact to enableindividual
fibres to be distinguished from each

other.

18 Electrical IEC607941- Themetallicelementshallbecontinuous. | .
continuitytest 24/IEC Applicablefor cable having
607941-403 Metallic
Armoured/metallic Strength
element
19 Characteristics Kink resistance | IEC607941-23 No damageor kink on surfaceof tube Applicable for all typeof
of Cable Test when tested 4 times witink radius Loosetube, Tight Buffer and
Elements less than 15xD, D is the diameter of thg Micromodule.
(Buffer Tube) tube.
20 Characteristics RibbonDimension| IEC 607941-23 As per|EC standardf differentfibre coun| Applicablefor Ribbon
of Cable Ribbon Fibre
Elements Only
21 (Ribboned Separability IEC 607941-23 - Breakout shall be accomplished Applicable for Ribborfibre
Fibre) of individual without  specialized tools or Only
fibresfrom ribbon apparatus.
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22

23

RibbonTwist Test

TelecordiaGR-
20/1IEC 60794
3-23

The ribbon shall not show any separatio
individualfibresfrom theribbonstructure
after

completionof thetwist test.

Applicable for RibborFibre
Only

RibbonTorsion
Resistance

IEC607941-31

Changen attenuatiorat 1550nm:O
0.05dB

Applicablefor
RibbonFibre Only
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24

Electrical
Characteristics
T Power
FeedingWires

As perclause
6.1.2 of ITUT
L.109

IEC 60228
IEC 605021
IEC 602271
IEC
611561
IEC
611961-
10x

BS EN 50525
BS EN 60304

Thecrosssectionof themetallicwire
should be designeatcording to the
transmission voltagésansmission

distanceandthe powerconsumption.

Under extreme operating conditions, the
heat generated by conductors should no
make the cableemperaturexceedhe
maximumallowed temperature in detaile(
specifications of the cable element
materials.

IEC 60228 for

following Conductor

Strands/Class:

fClass 1. Solidconductor
f Class2: Stranded
conductorintendedfor
fixed installation

1 Class5: Flexible
conductor

1Class 6: VeryFlexible
conductor

Conductor Size/Area

(AWG/SQMM) to

be decidedon Powerdelivery
over distances

based omax allowable

Voltage drop

The InsulatedCopper
Conductor Shalbe meet
the Electricalrequirementof
BS EN 50525

Colour Schemefor
Conductor Insulation shall
be agperBS EN 60304

Maximum No of Cores: 2
to 12 cores
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OperatingTemp:
-10 deg C to 60 de@

Low Voltage
Application:12,

24,48 &57V DC

Low & Medium Power(15W
to 100

W) Distancesupport up to
1000 meter

25 Electromagnetic | Transferimpedanc( IEC611561 Cableshallbeelectromagnetically
compatibility andCoupling complied.
attenuation
26 Safety FlameSpread IEC/EN603321-2 | Charlessthan0.54m at completionof test
Requirements Single cable _
27 Flame IEC/EN603323- Charlessthan2.5m at completiorof the
Spread 24,CatC test
Bunched
cable
28 SmokeTest IEC/EN Minimum transmittanc&0% ASTM D5424 for
610342 Smokedensity
ASTM
D5424
29 Acid gas(Toxicity) | IEC/EN607542
(Testontoxic gases
evolved during
combustion of
materials from
cables)
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30 Requirements for | IEC TR 62222 Test on electric and optic
fire performance fibore cables under fir
of Optical/metallic condition
hybrid cables
should meet fire
safety
regulations.

31 Thematerialused The manufacturer shall submit MSDS
in the (Material safety Data Sheet) for all the
manufacturingof material used in manufacturing of
the OFCshall be Optical fibrecableto substantiatéhe
non- toxic and requirement.
dermatologically
safein its life time
and shall not be
hazardouso health

32 Geometrical

Characteristics The manufacturershall submit MTCTE Certificatein complianceto ER of Optical Fibre(ER No. TEC70112206)
of Fibre used in for respective type of Optical fibre used in the cable
the
cable
33 Transmission
Characteristicsof | The manufacturershall submit MTCTE Certificatein complianceto ER of Optical Fibre(ER No. TEC70112206)
Fibre used in the | for respective type of Optical fibre used in the cable
Cable (Chromatic
Dispersion)
34 Transmission
Characteristics The manufacturershall subomit MTCTE Certificatein complianceto ER of Optical Fibre(ER No. TEC70112206)
of Fibre used in for respective type of Optical fibre used in the cable
the
cable(Fibre Macro
bend loss)
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35 Mechanical
Characteristics The manufacturershall submit MTCTE Certificatein complianceto ER of Optical Fibre(ER No. TEC70112206)
of Fibre used in for respective type of Optical fibre used in the cable
the
cable
36 Colour ThemanufactureshallsubmitMTCTE Certificatein complianceo ER of Optical Fibre(ERNo. TEC70112206jor
qualification respective type of Optical fibre used in the cable
for color
fibres OR

TestshallbecarriedasperlEC 607941-219
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ANNEXURE TO ER FOR TRACKING DEVICE

AnnexR-Al-Navigation

1. GPS
2. NavIC (Regional GNSS system of India)
TestingasperTestSetupll in Annexurelll.
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ANNEXURE |l

Table 1 for Frequency Allocation *

FrequencyBands Application
L bandl 1164MHzto 1300MHz
L bandll 1559MHz to 1610MHz GNSS
SBand 2483.5MHz to 2500MHz

Note:1
i. Theequipmenimayoperatan part ofthebandsor coverthefull banddistedin Tablel above.

i. The abovementioned frequencies are for the purpose of prescribing technical specifieatiith® rsj@etifythe actualallocationof above
mentionedservicedn India. The actual allocation w.r.t to any services will be as per license conditions/regulations of Government of India.

iii. All thefrequencybandsmentionedn thetableabove mayberevisedasperthei Nat i on a l Frequency All ocation

*Note

(i) 1164to 1215MHzallocatedto AERONAUTICALRADIONAVIGATIONAERONAUTICAL
RADIONAVIGATIONEarth-to-spacelasper NFAP 2018

(i) 1215to 1240Fixed Mobile Radiolocatiorasper NFAP2018.

(iii) 1240to 1300MHz Fixed Mobile RadionavigatiorEarth Exporationi Satellite(Spaceo Earth) as per NFAP 2018.

(iv) 1300 to 1350 MHz allocated to AERONAUTICAL RADIONAVIGATION, AERONAUTRABILONAVIGATIONEarthto-spacexs
perNFAP2018.

(v) 1350to 1400MHz Fixed Mobile Radiolocationasper NFAP 2018.

(vij  2483.5t0 2500MHz71 FixedMobile, Fixedmobilesatellite(Spaceo Earth) Radio location Radio TerminatidnSatellite
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ANNEXURE Il
TestSetupl: To verify thefrequencyof operationof theEUT (asper applicability definedn standard ETSI EN 303 345

Thesetupsarerepresentativandmayvary depending othe equipmenundertest and specific test methodology.

l. GeneralTestrequirement RadiatedVleasurements

Semi-AnechoicChambe

Equipment

Signal Variable under test

I
]
!
generator 1 attenuator 1 |
I
I

(wanted) [ "_I
: Combiner @

D et

1 = 1l BEESESEGRSESRSEEEES
i|  signal variabe | 1
1| generator 2 attenuator 2 |1 I Messwement
1| (unwanted) [ I device
! :
! I
TR i i s e s i s i G e G i s
1. GenerallTestrequiremeni ConductedMeasurements

ool e O e B ST

: Signal Variable !

!l generator 1 attenuator 1 |1 =

| (wasea) - I @ under test

E ! | Combiner E 50-75 i

""""" TTETmEEEEEEETT + transition |

frommenn e ; : i =

: Signal Variable : pizussass

1| generator 2 attenuator2 | l Measurement

1| (unwanted) [ | - device

! :

! '
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TestSetupll : To verify support for GNSS

a) To verifysupport fortGPS/NaVIC

ParameteName Supportfor geolocatiorthroughGPS/NaVIC

TestDetails Testfor facility of identifyingthelocationthroughsatellite based GPS/NaVIC
Testinstrumentgequired None

TestSetup Poweredn EUT (EquipmentUnderTest)

TestProcedure v. PowerontheEUT.

vi. If theEUT is SIM enabledhendeactivatehe SIM.
vii.  Goto Settingshroughappropriatenenuin thedeviceto enable GPS/NaVIC functionality.
viii. Locatethesettingsto turnLocationA O N

ExpectedResult ii.  Verify that the device is able to display location using satdtaedGPS/NaVIC,when SIM (if
present)is deactivated.
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ANNEXURE 1V

Conformance to the following latest in force/validversionsof standardsasapplicable:

Sr.No. Standard Applicability
Applicable to Radio broadcast receivers
intendedor receptiorof GNSS signals

1 ETSIEN 303413

Test Results and certificaft®em
TEC designated CAB shall be
submitted for Compliance
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Appendix-|

IP_Conformance Test Cases for RECs
The Appendixl consist of 11 tablesfrom Table-1 to Table- 11
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Table-1: OSPFv2 as per RFC 2328
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks

First,aHello Packet may be received froom@ighbourclaiming to be itself the Backup Designated Router. Alternatie
Hello packet may be received frormaighbourclaiming to be itself the Designated Router, and indicating that there

9.2 . : e L . .
Backup Designate®outer. In either case there must be bidirectional communication witletgbbour i.e., the route
must also appear inteee i g h blelaPRadket. This event signals an end to the Waiting state.

13(5b) In some cases (e.g., the state ofreeiving interface is DR and the LSA was received from a router other than the E

DR) the LSA will be flooded back out the receiving interface

Circumstances: LSA is more recent than database copy, but was not flooded back out redeiérfgce.
13.5 Backup: Delayed acknowledgment sent if advertisement received from Designated Router, otherwise do
All other States:Delayed acknowledgment sent.

If there is already a database copy, and if the database copy was receflastlirig and installed less than MinLSArriv
13(5a) seconds ago, discard the new LSA (without acknowledging it) and examine the next LSA (if any) listed in the Li
Update packet.

The OSPF packet header is verified. The fields specified ifd¢hder must match those configured for the recei

81&82 interface. If they do not, the packet should be discarded

Note: Wherever a particular IP test is implemented in a product through a RFC different from what is mentioned in ER, pleassbtain
confirmation from Helpdesk before submitting application.
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Table-2: OSPFv3 as per RFC 2740
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks
3.1.3 The Interface ID that the neighbour advertises in its Hello Packets mustdréed in the neighbour structure. The rol
wi || include the nei ghbourL8Awhénreitherrafadverasing aDpetetpoint fink & the

neighbour or b) advertising a link to a network where the neighbour has becomgeaisEsiRouter.

A.3.2 All routers connected to a common link must agree on certain parameters (Hellolnterval and RouterDeadInterv
parameters are included in Hello packets, so that differences can inhibit the forming of neighbour relatidmesthigdo’
packet also contains fields used in Designated Router election (Designated Router ID and Backup Designated H
and fields used to detectdirectionality (the Router IDs of all neighbours whose Hellos have been recently received

3.2.2 The receiving router must be an area border router, and the Router ID specified in the packet (the source router) |
other end of a configured virtual link. The receiving interface must also attach to the virtual link's configured Tearifsi
all of these checks succeed, the packet is accepted and is from now on associated with the virtual link (and the
area).

3.2.2 The fields specified in the header must match those configured for the receiving interface. If they dgaokethshoulg
be discarded

3431 Consider the routdrSA that router RT3 would originate for Area 1 in Figure 1. Only a single interface must be deg
namely that which connects to the transit network N3. It assumes that RT4 has been elechedeDdRauter of Networ
N3

Note: Wherever a particular IP test is implemented in a product through a RFC different from what is mentioned in ER, pleas#btain
confirmation from Helpdesk before submitting application.
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Table-3: IPV6 as per RFC 2460
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks
41 IPv6 nodes must accept and attempt to process extension headers in any order and occurring any number of {
' same packet,
The Option Type identifiers are internaiycoded such that their highestler two bits specify the action that must
taken if the processing IPv6 node does not recognize the Option Type:
4.2
11 - discard the packet and, only if the packet's Destination Address was not a multicast address |Gkt
Parameter Problem, Code 2, message to the packet's Source Address, pointing to the unrecognized Option
The Option Type identifiers are internally encoded such that their highest two bits specify the action that must
4.2 taken if theprocessing IPv6 node does not recognize the Option Type:
01 - discard the packet.
The Option Type identifiers are internally encoded such that their highaest two bits specify the action that must
taken if the processing IPv6 node doesraobgnize the Option Type:
4.2 10 - discard the packet and, regardless of whether or not the packet's Destination Address was a multicag
send an ICMP Parameter Problem, Code 2, message to the packet's Source Address, pointing to the un
Option Type.
4 If Segments Left is zero, the node must ignore the Routing header and proceed to process the next header in
' whose type is identified by the Next Header field in the Routing header.

Note: Wherever a particular IP test isimplemented in a product through a RFC different from what is mentioned in ER, please obtain
confirmation from Helpdesk before submitting application.
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Table-4: IPV6 as per RFC 4861
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks

A router MUST silently discard any received Router Solicitation messages that do not satisfy all of the following
6.1.1 checks:

- The IP Hop Limit field has a value of 255, i.e., the packet could not possibly have been forwarded by a rout

A node MUST silently discard any received Router Advertisementmessages that do not satisfy all of the following
6.1.2 checks:

- The IP Hop Limit field has a value of 255, i.e., the packetcould not possibly have been forwarded by a route

6.2.2 A router MUST NOT send Router Advertisements out any interface that is not an advertising interface.

A node MUST silently discard any receivid@ighbourSolicitation messages that do not satisfy all of the following vali
711 checks:

- The IP Hop Limit field has a value of 255, i.e., the packet could not possibly haveobsarded by a router.

node MUST silently discard any receivéeighbour Advertisementmessages that do not satisfy all of the folloy
7.1.2 validity checks:

- The IP Hop Limit field has a value of 255, i.e., the packetcould not possibly have been forwarded by a route

Note: Wherever a particular IP test is implemented in a product through a RFC different from what is mentioned in ER, pleas#btain
confirmation from Helpdesk before submitting application.
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Table-5: IPV6 as per RFC 4862
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks

In order to improve the robustness of the Duplicate Address Detectionalgorithm, an interface MUST receive an
5.4.2 datagrams sent tothe -@bdes multicast address or solicheatde multicast addressof the tentative address during the
period. Tls does notnecessarily conflict with the requirement that joining the multicast group be delayed.

Duplicate Address Detection MUST NOT be performed on anycastaddresses (note that anycast address

>4 syntactically bedistinguished from unicastdresses).

A node MUST silently discard any receivigighbourSolicitationmessages that do not satisfy all of the following vali
711 checks:

- The IP Hop Limit field has salue of 255, i.e., the packebuld not possibly have been forwardedabputer.

The contents of the Reserved field, and of any unrecognized options,MUST be ignored. Future, harkpatitle
7.1.1 changes to the protocol may specify the contents of the Reserved field or add new options;backwenatible change
mayuse different Code values.

A node MUST silently discard any receivétgighbour Advertisementmessages that do not satisfy all of the folloy
7.1.2 validity checks:

- The IP Hop Limit field has salue of 255, i.e., the packebuld not possibly havieeen forwarded by a router.

Note: Wherever a particular IP test is implemented in a product through a RFC different from what is mentioned in ER, pleassbtain
confirmation from Helpdesk before submitting application.
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Table-6: IPV6 as per RFC 8201
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks

If a node receives a Packet Too Big message reporting-hoeMTU that is less than the IPv6 minimum link MTU, it
4 must discard itA node must not reduce its estimate of th#nR&rU below the IPvéninimum link MTU on receipt of a
Packet Too Big message.

Note: Wherever a particular IP test is implemented in a product through a RFC different from what is mentioned in ER, pleassbtain
confirmation from Helpdesk before submitting application.
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Table-7: IPV6 as per RFC 4443
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks
29 (a) If the message is a response to a message sent to one of thenode's unicast addresses, the Source Adhigs
MUST bethat same address.
If the message is a response to a message sent to any otheraddress, such as
- a multicast group address,
- an anycast address implemented by the node, or
- a unicast address that does not belong to the node
the SourcéAddress of the ICMPv6atket MUST be a unicast addrésdonging to the node
2.4 If an ICMPV6 informational message of unknown type is received,it MUST be silently discarded.
04 An ICMPV6 error message MUST NOT be originated as a result ofrecénerfgliowing:
(e.3) A packet destined to an IPv6 multicast address.
An ICMPV6 error message MUST NOT be originated as a result ofreceiving the following:
2.4 (e.6) A packet whose source address does not uniquely identify asingle aagiethe IPv@Jnspecified Address, a
IPv6multicast address, or an address known by the ICMP messageoriginator to be an IPv6 anycast address.

Note: Wherever a particular IP test is implemented in a product through a RFC different from what is mentioned in ERplease obtain
confirmation from Helpdesk before submitting application.
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Table-8: BGP for IPV6 as per RFC 2545
Parameter Group: IP Conformance (CONFIP)

Remarks

RFC Section | RFC Clause
The linklocal address shall be included in the Next Hop field if and only if the BGP speaker sbana®man subnet with
3 the entity identified by the global IPv6 address carried in the Network Address of Next Hop field and the peer th¢
being advertised to In all other cases a BGP speaker shall advertise to its peer in the Network Addresstfieldlohél
IPv6 address of the next hop (the value of the Length of Network Address of Next Hop field shall be set to 16)

Note: Wherever a particular IP test is implemented in a product through a RFC different from what is mentioneadonfirmation in ER,
please obtain confirmation from Helpdesk before submitting application.
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Table-9: BGP4 for IPV4 as per RFC 4271
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks
9.2 When a BGP speaker receives an UPDATE message from an internal peer, the receiving BGP speaker|

' NOT redistribute the routing information contained in that UPDATE message toioteeral peers
6.1 if the Length field of the message header is less than 19 or greater thathé836¢ Error Subcode MUST be

set to Bad Message Lengthhe Data field MUST contain the erroneous Length field.

If an optional attribute isecognized, then the value of this attribute MUST be checKeah error is detecte¢Not |
6.3 the attribute MUST be discarded, and the Error Subcode MUST be set to Optional AttributeTEerdiDatan?DpL“;?Qb'e‘cor
field MUST contain the attribute (type, length, and value) outer

If the Marker field of the message header is not as expected, then a synchronization error has occurrg
6.1 Error Subcode MUST be set to Connection Not Synchronized, if the Length field of an OPEN messag
thanthe minimum length of the OPEN message

Uponreceiptof anOPENmessagehelocal systemMUST examineall of its connectionghatarein the

6.8 Open Confirm state

Note: Wherever a particular IP test is implemented in a product through a RFQifferent from what is mentioned in ER, please obtain
confirmation from Helpdesk before submitting application.
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Table-10: MBGP as per RFC 4760
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks

If a BGP speaker receives from a neighbour an Update message that cdh&indP_REACH_NLRI on
MP_UNREACH_NLRI attribute, and the speaker determines that the attribute is incorrect, the speaker MUST
the BGP routes received from that neighbour whose AFI/SAFI is the same as the one carried in the
MP_REACH_NLRIor MP_UNREACH_NLRI attribute

Note: Wherever a particular IP test is implemented in a product through a RFC different from what is mentioned in ER, pleas#btain
confirmation from Helpdesk before submitting application.

Annexure to ERs 2.26/ Decembef024 309



Table-11: LDP as per RFC 5036
Parameter Group: IP Conformance (CONFIP)

RFC Section | RFC Clause Remarks
299 An LDP Identifier is asix-octetquantity used to identify an LSR label space. The first four octets identify the LS
o must be a globally unique value, such as-®i82outer Id assigned to the LSR.
25.2 An LSR MUST advertise the same transport address in all Helloadieattise the same label space
256 After an LDP session has been established, an LSR must arrange that its peer receive an LDP PDU from it at
e KeepAlive timeperiod to ensure the peer restarts the session KeepAlive Timer
27 When the next &p for a prefix changes, the LSR must retrieve the label advertised by the new next hop from the
' use in forwarding.
2.8.1 The Label Request message MUST include a Hop Count TLV.

Note: Wherever a particular IP test is implemented in goroduct through a RFC different from what is mentioned in ER, please obtain
confirmation from Helpdesk before submitting application.

Annexure to ERs 2.26/ Decembef024 310



Appendix-I|

Test Setup and Test Procedures

The Appendix consist agf3tests from Test 1 to TedB8
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Test No.1

Parameter Name Frequencyand EIRPfor Wi-Fi and Pointo Point/ Pointo Multipoint Radio Interface
Test Details Frequency of Operation and Peak Power Measurement Test Setup
Test instruments require( SpectrumAnalyzer
Test Setup
[ EUT ] . >
A J =
[ 19 VPower Adapter] Spectrum Analyser
—=
Test Procedure 1. Make the setup as shown above.
2. Configure the Spectrum Analyser for
a) Center Frequency as required.
b) SPAN of 20MHz
c) RBW of 3KHz
3. Configure EUT in different modes of operation.
4. Measurepeak power shown in Spectrum analyser.
Expected Results 1. Record peak power and attach trace

Note: This is a representative setup and may be adapted as per the requirement of testing for the equipment.
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Test No.2

Parameter Name Frequency of Operaticand Transmit Power for Satellite Equipment

Test Details Typical setup of Frequency of Operation & Transmit Power measurdaneddatellite System Equipment

Test instruments require( Signal Generator
Spectrum Analyser
Attenuator

Power Meter
Power Supply

Test Setup

Power Supply

{EUTF

Signal Generator

Attenuator Spectrum Analyser
Test Procedure 1. For measurement of Transmit Power, Power Meter is to be connected to the Equipment Under Test(EUT).
2. For measurement éfrequency of Operation, Spectrum Arsally(with DC block if required) is to be connected to the
EUT.
Expected Results 3. Record peak power and attach trace

Note: This is a representative setup and may be adapted as per the requirement of testiregtoptnent.
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Test No.3

Parameter Name Transmit powefor PTP/PMP Radio Interface
Test Details Typical setup off ransmit power Measurement
Test instruments require{ Power Meter
Power Supply
Attenuator
Test Setup
E Control
o s Port(s)
Control
Computer
EUT
E‘ — Power Antenna %] i
A Ok Ports Port(s) —
Attenuator Power Meter
Power Supply \ /
Test Procedure 1. For measurement of Transmit Power, Power Meter is to be connected to the Equipment Under Test (EUT).
Expected Results 2. Record peak power aradtach trace

Note: This is a representative setup and may be adapted as per the requirement of testing for the equipment.
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Test No.4

Parameter Name

Link Speed and Autaegotiation FE, Link Speed and Awutegotiation GE

Test Details

Test for Ethernet LinSpeed (100/1000) and Auteegotiation

Test instruments required

Ethernet Tester supparg 100/1000 mbps link

Test Setup

[ EUT I | Ethernet Tester ]

Test Procedure

1. Connect the Ethernet Tester to the applicable/ supported Ethernet intettlaeEldTas shown above.

Configure the EUT to use aubmgotiation on its selected Ethernet port.

3. Configure the Ethernet Tester to run at 100 mbps speed and see if it is able to connect to the EUT. The Etherr
between the Ethernet Tester and EUT shoulddbge and report 100mbps link speed (if link speed 100 mbps is
supported by the EUT).

4. Configure the Ethernet Tester to run at 1000 mbps speed and see if it is able to connect to the EUT. The Ethel
between the Ethernet Tester and EUT should beeaatid report 1000mbps link speed. (if link speed 1000 mbps ig
supported by the EUT).

N

Expected Results

1. The Ethernet link between the Ethernet Tester and EUT should be active and report 100 or 2000 mbps link sp¢
the link speed supported by the EUT
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Test No.5

Parameter Name

IPV4 Functional Tests

Test instruments required

IP Testing Tool

Test Setup

e

Subnet Subnet

[ IP Testing Tool I IP Testing Tool }

Test Procedure

Connect the IP Testing Tool to the Ethernet interface ofahier as shown above.

Configure the IP interfaces of the EUT and IP Testing Tool fordabtlack communication from/ to IP Testing Tool
Configure static/ dynamic routing on the EUT to reach local LAN subnets from the IP Testing Tool.

Perform IPv4 pindest from IP Testing Tool to IP Testing Tool and verify that it is successful and that there is ng
packet drop.

Perform file transfer test from IP Testing Tool to IP Testing Tool and verify that it is successful.

E A

Expected Results

IPv4 Ping test should miccessful with zero packet loss.
File transfer test should be successful.
Enclose screenshots and IP Testing Tool traces of the IPV4 communication.

w N o
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Test No.6

Parameter Name

SNMPv2or Qx ProtocoFunctional Tests

Test Details

Test for managemenBNMPV2, or Qx (check TRAP, GET and SET operations)

Test instruments required

1. PC/Laptopi 1 Numbers (SNMP or Qx Manager)
2. Switchi 1 Numbers

Test Setup — a
oy
Agent NMS
111124 1.1.1.224
Test Procedure For SNMP,
1.) Configure the EUT to run SNMP agent and NMS (PC) to run SNMP maapgkcation by using correct
parameters.

2.) Testing of TRAP message: The NMS uses SNMPv2 to manage the SNMP agent, and the agent automatic
notifications to report events to the NMS.
Configure the SNMP agent to send traps to the manager.
Use a wrongommunity name to get the value of a MIB node on the agent. You can see an authentication f
trap on the SNMP manager.

3)Test fASet Requesto operation: SNMP Testing node
SysName to AEUTlaome Waearliufey otnhe h®ysENUT. |t shoul d
6Set Requestd6 function from the SNMP manger.

4)Test SNMP GET Operation (single Object): Testin
object to get sysName.0 1.3.6.1.2.1.1.5.8yistem group in MIB I, to Agent. The agent should respond with
iSysName value as AEUT10 as set in the previous

For Qx,

1) Configure the EUT to run Qx agent and NMS (PC) to run Qx manager applicatitsinly correct parameters.

2) Testing of TRAP message: The NMS uses Qx to manage the Qx agent, and the agent automatically sends
notifications to report events to the NMS.
Configure the Qx agent to send traps to the manager.
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3) Test AWriteod ompmernaotdieon(:Qx Qma nTagysetri) sends QxiWrit

value on the EUT. I't should match the value AEU
4) TestfiReadOper ati on (single Object): Te satobjecigo getiNdne on( (
Agent. The agent should respond with Name value

support Qx Read function.

Expected Results

1.) TRAP should be sent by EUT (Agent) to Testing Node (SNMP or Qx Manager).

2.) SetRequest operation should be able to set SysName object in agent (EUT), or Write operation should be
set Name in Qx agent (EUT),

3.) GetRequest operation should be able to get SysName Object from agent(EUT)
Read operation should be able to get Name@bijom Qx agent(EUT)

Attach screenshots for above successful operations.
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Test No.7

Parameter Name

SNMPv3or Qx ProtocoFunctional Tests

Test Details

Test for SNMPv3 or Qx management

Test instruments required

1.

PC/Laptopi 1 Numbers (SNMP/Q¥anager)

2. Switchi 1 Numbers
Test Setup
S L
ey, 1
Agent NMS
111124 1.1.1.2724
Test Procedure For SNMP

1 Configure the agent on EUT and SNMP manager on PC/NMS to use SNMPv3 with security level setting tg
Auth.Priv. Set Authentication to SHA and Privacy (encryption) to DES.

1 The NMS useSNMPv3 to monitor and manage the agent

1 The agent automatically sends notifications to report events to the NMS.

1 The NMS and the agent perform authentication when they establish an SNMP session. The authentication
algorithm is SHA and the authenticatioryke xxxxxx. The NMS and the agent also encrypt the SNMP packet
between them by using the DES algorithm and encryption key yyyyyy
For Qx

1 Configure the agent on EUT and Qx manager on PC/NMS to use Qx with security level setting to AuthPriv
SSH betwee EUT and NMS to enable authentication and encryption.

1 The NMS uses Qx to monitor and manage the agent

1 The agent automatically sends notifications to report events to the NMS.

1 The NMS and the agent perform authentication when they establish an Qx bassidon SSH. The NMS and t
agent encrypt the packets by using SSH

Expected Results 1 Use correct authentication credentials to access the agent.
- Attach traces for successful encrypted authentication with correct credentials
1 Use incorrect authenticatimmedentials to access the agent

Attach traces for failed authentication with incorrect credentials
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Test No.8

Parameter Name

Dynamic Routing Functional Tests

Test Details

Test for Dynamic Routing Table entry

Test instruments required

IP Testing Tool

Test Setup

e

LAN Link WAN Link

Testing Tool I Testing Tool }

Test Procedure

Connect the interface as the case may be, as shown in the setup diagram

2. Connect the Testing Tool to the Ethernet interface of the EUT as shown above.

3. Configure thdP interfaces of the EUT and Testing Tool for béa#back communication between two ports of Testi
Tool.

4. Verify that no static or dynamic routing table entry exists on the EUT and that ping to the WAN port of Testing ]
not working through LAN Porbf Testing Tool.

5. Configure Dynamic Routing (OSPFv2 & OSPFv3)tba EUT to reach each subnet from other subnet using dynar
routing. Static routing should NOT be used in this case.

6. Perform backo-back ping test from Testing Tool through EUT and velfifttit is successful and that there is no
packet drop.

7. Verify the existence of dynamic routing table entry of remote LAN subnet on the EUT using dynamic routing.

Expected Results 1. There should be routing table entry of the remote LAN subnet on thaugdd dynamic routing protocol (OSPF).
2. The ping test should be successful to the remote LAN subnet IP address.
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Test No.9

Parameter Name

Static Routing Functional Tests

Test Details

Test for Static Routing Table entry

Test instruments required

TestingTool

Test Setup

e

LAN Link WAN Link

Testing Tool I Testing Tool ]

Test Procedure

n

Connect the interface as the case may be, as shown in the setup diagram

Connect the Testing Tool to the Ethernet interface of the EUT as shown above.

Configurethe IP interfaces of the EUT and Testing Tool for bmekack communication between two ports of Testi
Tool.

Verify that no static or dynamic routing table entry exists on the EUT and that ping to the WAN port of Testing |
not working through LANPort of Testing Tool.

Configure static routing on the EUT to reach each subnet from other subnet.

Perform ping test from bael-back ping test from Testing Tool through EUT and verify that it is successful and t
there is no packet drop.

Verify the exstence of routing table entry of remote LAN subnet on the EUT using static routing.

Expected Results

There should be routing table entry of the remote LAN subnet on the EUT using static route.
The ping test should be successful to the remote LAN suBraatdress.
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Test No.10

Parameter Name

TCP Functional Tests

Test Details

Testfor TCPprotocol

Test instruments required

IP Testing Tool

Test Setup

e

LAN Link WAN Link

Testing Tool I Testing Tool ]

Test Procedure

arwdE

Connect the Testingool to the Ethernet interface of the router as shown above.

Configure the Testing Tool and the EUT for baokback communication between two ports of Testing Tool.
Configure static/ dynamic routing on the EUT to reach each subnet from other subnet.

Instdl/ ensure availability of FTP server and FTP client on Testing Tool for performing file transfer test.
Perform file transfer test between the two ports of Testing Tool and verify that it is successful through EUT as
abovementioned setup.

The EUTmust also support Secure Shell (SSH) functionality. Configure the EUT to support Secure Shell (SSH
local IP address.

Connect to the EUT using Secure Shell (SSH) from Testing Tool to verify that Secure Shell (SSH) connection
established and EUTan be configured remotely using Secure Shell (SSH) sessions.

Capture packets at various stages to verify functionality of Sequence Numbers and TCP Header Formats.

Expected Results

w N Po

File transfer test should be successful.

Secure Shell (SSH) connectionBYT from Testing Tool should be successful.

Enclose screenshots and Testing Tool traces of the communication, and indicate various Headers and Sequel
Numbers.
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Test No.11

Parameter Name Mac Learning and Packet Forwarding Tests
Test Details Mac Learningand Packet Forwarding
Test instruments required | IP Testing Tool
Test Setup
e
LAN Link WAN Link
[ Testing Tool I Testing Tool ]
Test Procedure 1. Connect Interfacé of Testing Tool with EUT and ping EUT.
2. Ensure MAC address of Interfagdeof Te st i ng Tool i s visible in -BEEMACS s
address is not visible. (e.g. show raaid).
3. Connect Interfac® of Testing Tool to EUT and ping Testing Tool through Intedac®ing should be successful.
4. Check EUTO6s Ma MAGaddiesseokirgerfaeBaod Testing Tool should be visible in table.
Expected Results 1. Ping from InterfaceB to InterfaceA should be successful, showing successful packet forwarding.
2. MAC address should be visi bl edatayfor Bnthdanaged LM Snitch sabidnty .
3. Enclose screenshot for successful test.
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Test No.12

Parameter Name

Spanning Tree Protocol Root Bridge Election Functional Test

Test Details

Test for Spanning tree protocol (STiPRRoot Bridge Election

Testinstruments required

IP Testing Tool

Another Switch

Test Setup

[ EUT J—|—[ Another SwitcHB ]

192.168.1.1 192.168.1.3

[ Testing Tool ] [ Testing Tool]

Test Procedure

1. Enable STP (802.1d) at both EUT and other switch, kegpiogty value the same.

2. Verify from C-BPDU from Testing Tool that it contains information about bridge id (Priority/ MAC Address).

3. Depending on computed bridge id, Verify froBPDU messages that EUT either becomes the Root Bridge, or a
the other swtich to become Root Bridge.

Expected Results

1. The switch, which has the lowest root bridge ID, will be elected as the root bridge.
2. Attach screenshot and Testing Tool traces as artefacts.
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Test No.13

Parameter Name

Spanning Tree Protocol Port Blockifgnctional Test

Test Details

Test for Spanning trgarotocol STP)i Port Blocking

Test instruments required

Testing Tool

Another Switch

Test Setup

A Port 3 (
[ EUT | — 1 Another SwitckB J
D
~/ Port 5 -
192.168.1.1 192.168.1.3
[ Testing Tool ] [ Testing Tool]

Test Procedure

Create setup as in test STP
Create SwitckB as root bridge
Connect additional ports of EUT and swilo create one more link

Expected Results

STP should automatically block port 5
Evidence: Print statusf port 3 and 5 from EUT

P wown =
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Test No.14

Parameter Name

PPPOE as per RFC 2516

Test Details

Test instruments
required

Test tool for emulating PPPoE Client and uplink port

Linus Server with Radius Tool

PreTest Setup
And
Test Setup

1. Setup free radius server on thiaux machine

2. Add desired user credentials in user file on the radius server.

Radius Server EUT 3. Create PPPoE emulation on the test tool with the same user
credentials.

[ Testing Tool (Uplink Port) } [ Testing Tool (PPPoE Client]

Test Steps

PR

Start the PPPoE client emulation from test tool.

Verify that PADI was received on the box by using CLI

Check that authentication was successful by using CLI

Issue show PPPOE statistics again to see that DUT has sent PADO, received PADR and send PADS packet byNeirg (
since subscriber bring up happens very fast you might be able to see all the packet count in step 2 itself.)

Check on DUT to see thatubscriber has come up by executing CLIs

Stop the PPPoE client emulation from test tool.

Check that PADT message was received on the DUT using CLI

Check that subscriber entry has been cleared from the DUT using CLI

Expected Results

OUuhrhwWNPEIONOO

For Step2, CLI outputcontains correct PADI packet count.

For Step3, Authentication is granted.

For Step4, CLI output contains corre@ADO, PADRand PADS packet count.

For Stepb, CLI contains correct subscriber count and state.

For Stepd, PADT is received on the DUT after PPPoE client emulation is stopped in the test tool.
For Step8, CLI output returns subscriber count as 0
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Test No.B

Parameter Name | Radius

Test instruments | Test tool for emulating PPPoE Client and uplink port

required

d Linus Server with Radius Tool
PreTest Setup 1. Setup free radius server on thiaux machine

q 2. Add desired user credentials in user file on the radius server.
An 3. Create PPPoE emulation on the test tool with the same user

Test Setup Radius Server EUT credentials.
4. Uplink facing port on the DUT configured with appropriate
IPv4/IPv6 addressed and ARP/NDP resolved on the test tool.

[ Testing Tool (Uplink Port) I Testing Tool (PPPoE CIierﬂ

Test Steps Expected Results

1. Start the PPPoE cliermulation from test tool. q

2. Verify that PADI was received on the box by using CLI { CLI output contains correct PADI packet count.

3. Check that authentication request was received obltheby using CLI 1 Authentication igyranted.

4. CheCk that ACCGSACCGpt was !’eceived on the DUT by USing CLI ﬂ Accept counter increments Correctly in the CLI Output_

5. Stop the PPPOE client emulation from test. T

6. Check that PADT message was received on the DUT using CLI 1 PADT is received on the DUT after PPPOE client emulation is

stopped in the test tool.

7. Check that _subscrlber entry has been clegred_ from the DL}T using CITI 1 CLI output contains Active subscriber count as 0
8. Create a mismatch between user credentials in PPPoE client emulation ar q

radius user file.
9. Start the PPPOE client ematibn from test tool. q

10. Verify that accesseject has been received on the DUT using CLI
11. Check that no subscriber comes up if Aceggsct has been received from th
radius server using CLI

1 Reject counter increments correctly in the CLI output
1 CLI output contains Active subscriber count as 0
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Test No.B6

ParameteName

Pingtraffic throughPolicy basedPSecTunnel

Testinstruments

PeerDevice

required Two Linux machines
PreTestSetup
And [' . 1 | | | [ , 1
TestSetup % Limux 1 ] | EUT Peer % Linux 2 |
. ConfigurelKE andIPsecunderSecurityconfigurationoptionsonbothEUT andPEERdevices.
. Toroutetherequiredtraffic throughthetunnel,addthe configuredvVPN undertherequiredpolicy onbothEUT and PEER devices
. If EUT needgo beactaslinitiator, thenconfigureestablisitunnelimmediatelyonly atthe EUT side
. If EUT needdo beactasresponderthenconfigureestablishtunnelimmediatelyonly atthe PEERside
TestCaseSteps . Sendpingtraffic from Linux1 to Linux2 or Linux2 to Linux1
. Verify fieldsundersecuritylPsedIKE CLI
Expected . Configure & Establishtunnel immediately:
Results . As soonasconfigurationgetscommittedverify PlandP2SA is up on boththedevices.

OCOTONDOOT® RLINFRIARWNPE

. role (initiator or responderyhouldbe properunderike cli basednthe configurationon boththedevices
. Thereshouldnotbeanyping packetdrop

. packetstatisticaunderipseccli shouldmatchwith actualsenttraffic.

. configuredPolicy throughwhich tunnelis formedshouldbevisible in ipsecsacli

.Configure & Establishtunnel on-traffic:

. Therewill beoneor moreping packetdropandpacketstatisticsshouldmatchaccordinglyunderipseccli
. P1andP2 SA shouldbe up onboththedevices

. role (initiator or responder¥shouldbeproperunderike cli basedntraffic

. configuredPolicy throughwhich tunnelis formedshouldbevisible in ipsecsacli
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Test Nol17

Parameter Name

Test Source NAT with PAT with multiple source ip addresses.

Test instruments
required

One Linux client with hping2 tool installed

Onelinux machines

PreTest Setup
[ Linux Client H EUT H Linux Server]
And
Test Setup 1. Install hping2 on Linux Client to initiate traffic from multiple source addresses
2. On Linux server, add route for sabol address used in nat configuration on DUT
3. Configure source nat pool on DUT wisingle IP address
4. Configure source natrueet on DUT with O6fromd and ¢ taoddd raensds 6a lasnod 1
addr esso
Note:PAT is enabled by default
Test Case Steps | 1. Start sending traffic with hping2 tool from Linux cliemith first IP to Linux server IP address
2. Againl ni ti ate hping2 by incrigbmenteilmdg the source | P in
Expected Results | 1. For Step 1, verify that cli output of flow session showstratslation. Test considered pass if the source addresseid néth
the address from the pool specified.
2. Also, check source ndtanslation hit count is incrementing in cli output
3. For step 2, Verify that port address translation is seen in cli output of security flow session
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Test No18

Parameter Name

Test Source NANAT64 related feature

Test instruments
required

One Linux client

One linux server

PreTest Setup
And

Test Setup

Linux Server
(IPv4 Host)

Linux Client

(IPv6 Host) EUT

1. To configure NAT64, you need to have a pool of singlewRieh will be the IPv4 address of the server.

2. We need a destination NAT configuration to translate the IPv6 address intadéneks in the destination field of the incomi
packet.

3. The destination address is IPv4, but the source address is IPv6. Thogsingoply the source NAT in order to change the

IPv6 address to IPvifh the source field of the packet.

Test Case Steps

=

Initiate traffic from Linux client
Verify nat translation has worked by checking flow session on DUT

N

Expected Results

1. Check how thesessions are being established:
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Test No19

Parameter Name

Verify Source Address any, destination specific, application any action = deny

Test instruments
required

One Linux client

One linux server

PreTest Setup
And

Test Setup

HO H1

(Linux) EUT (Linux)

1. Configure IPs on the eth interfaces of both the linux machines.
Test Case Steps | 1. Configure security zones and add interfaces to it.
2. ( Ex: Configure a security zone Atrust 0 a itdCodiguck artothes
security zone Auntrustodo and add routerds other interif
3. Create address book entries to specify the source and destination address.
4. Create a policy (say pl) from zone trust to zone untrust anevgisa, with source addreasy name, destination address as
address book name, application any.
5. Set a deny condition for the policy.
6. (For ex: set security policies fremone trust teeone untrust policy p1 then deny)
7. Commit the configuration.
8. Send traffic from HO to H1.
ExpectedResults | 1. Traffic should not be allowed due to the deny policy.
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Test No.D

Parameter Name

Verify the packet capture of the attack logs

Test instruments
required

2 Linux server, syslog, ftp client and server

PreTest Setup
And

Test Setup

HO H1

(Linux) EUT (Linux)

IDP license is installed

IDP security package is installed

Configure IDP with FTRISER: ROOTattack and attack to fw policy
Configure the packdbg server and the port details

Enable 5 packets to capture pre and post the attack.

Test Case Steps

Start the packdbg server to capture the packets
Start the FTP server
Start FTP traffic with user as root

Expected Results

IDP attack table should not have the attack detected
The packet log tool should have the attack details angréhand post attack packet captured
IDP attack log should be generated and the packet log id should be matching with the packet log attack details

S e R A L
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Test No.2L

Parameter Name

Check the attack detection over https session

Test instruments
required

2 Linux asserverclient, openssl, curl.

PreTest Setup
And

Test Setup

HO H1

(Linux) EUT (Linux)

IDP license is installed

IDP security package is installed

Configure a ssl proxy profile and attach to the fw policy

Configure an IDP witltustom http attack and attach to the same IDP policy

Test Case Steps

Start the openssl server.
Send the https traffic using curl from client

Expected Results

Pl NMNERIAODNE

IDP attack table should have the custom http attack detected

Annexure to ERs 2.26/ Decembef024 333




Test No.2

Parameter Name

CloseClient and Server Action for TCP in IPS Rule Base

Test instruments
required

2 Linux servers

PreTest Setup
And

Test Setup

HO H1

(Linux) EUT (Linux)

IDP license is installed
IDP security package is installed
Configure an http attack wittlose client and server as action

Test Case Steps

Start the tcp dump on both client and server.
Send the http attack traffic.

Expected Results

http attack should be detected
client and server should have received RST packet to close the tcp connection
IDP attack log should have the action as cldsmnt-andserver as action

wnhEEN RN e
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Test No.B

Parameter Name | Close Client Action for UDP in IPS Rule Base

Test instruments | 2 Linux servers

required

PreTest Setup

And HO H1
Test Setup (Linux) EUT (Linux)

IDP license is installed
IDP security package is installed
Configure a dns attack with close client as action

Test Case Steps Start the tcp dump on client.

Send the dns attack traffic from client.

DNS attack should beetected.
Server should not receive the packet.
IDP attack log should have the action as DROP as action.

Expected Results

WNRE NP R
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Test No.24

Parameter Name

http with blockextensioHist

Test instruments
required

2 Linux servers

PreTest Setup
And

Test Setup

HO H1

(Linux) EUT (Linux)

Configure UTM custom objects for file extension list such as vbs, pl, tst

Configure the UTM content filtering feature profile with the blan#ension for those file extension list
Configure notifications options as message @ntent for the message

Attach the profile to the fw policy.

Configure the security logging

Test Case Steps

Start the HTTP server and have the files with different extension
From client get vbs, pl, txt and html files using curl

Expected Results

Otherthan html file all are blocked
In the utm content filtering statistics, the extension blocked counter should increment accordingly
Verify the content filtering blocked message in the syslog

WNRE NP~ ODN R
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Test No.5

Parameter Name

File extension blocking

Testinstruments
required

2 Linux servers

PreTest Setup
And

Test Setup

HO H1

(Linux) EUT (Linux)

Configure UTM custom objects for filename extension list for com and exe

Configure the UTM content filtering feature profile with thleck-extension for those filename extension list
Configure content filtering UTM policy for ftp upload and download

Configure notifications options as message and content for the message

Attach the profile to the fw policy.

Configure the security logging

Test Case Steps

Start the FTP server and have the files with different extension
From client, do ftp and get exe and com extension files
From client do ftp and put exe and com extension files

Expected Results

GET and PUT of exe and com files are blocléith proper error message
In the utm content filtering statistics, the Base on extension list counter should increment accordingly
Verify the content filtering blocked message in the syslog

WhRWNRPoOOMON R
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Test No.b

Parameter Name | Test with Infected file for ALL Rstocol

Test instruments | 2 Linux servers
required

PreTest Setup

HO H1
And EUT
Test Setup (Linux) (Linux)

Internet

1. DUT should have internet access through one of the revetaurtaces

2. Sophos license should be installed

3. Sophos av isonfigured and the pattern is up to date

4. Configure Sophos antiirus profile for http, ftp up/down, smtp, pop and imap

5. Attach the profile to the utm policy

6. Attach the utm policy to the fw policy
Test Case Steps | 1. Send the following traffic with the virusld attached (HTTP GET/POST, FTP GET/PUT, SMTP, IMAP and POP3)
Expected Results | 1. The virus file should be blocked with the proper error message

2. The virus file should be detected and the thfeand incremented in the antirus statistics

3. Verify the awvirus detected message in the syslog
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Test No27

Parameter Name

Profile for frequency synchronisation

Test Details

Support for PTP frequency profile: G.8265.1 & monitor

1) PTP messages exchanged between Master & Slave
2) Protocol statistics of GM for e.g. GN?, GM Identity, GM clock class & value etc.
3) GM locking with auxiliary interfaces and observe relevant protocol statistics.

Test instruments
required

Synch tester Splitter
GPS Antenna Connecting Cables

Laptop

Test Setup 1

Test Setu2

Setupl: Follow Test procedure instructions 4 to 7

)

|

M

PTP GM PTP Measurement

G.8265.1

Setup 2: Follow Test procedure instruction 8

Annexure to ERs 2.26/ Decembef024 339




|

™
PTP Measurement

Primary Source removed 682651

‘ - —

1PPS/EL/MHz
(Secondary Input Source)

Test Procedure

1. Connect GNSS signal to PTP GM and Tester. Wait for sufficient (app@iolirs) time so that GM and Tester are locked t
UTC.
2. Now, configure PP GM as per the settings mentioned below:

ITU-T G.8265.1

frame {udp}

addressing-mode {unicast}

one-step {enable|disable}
path-delay-mechanism {e2e|disable}

domain <4..23>

priority1 -

priority2 -

localpriority <1..255>

class <80..110>

BMCA “Static BMCA”
sync-interval <0.125 msg/s..128 msg/s>
delay-request-interval <0.125 msg/s..128 msg/s>
announce-tx-interval <0.125 msg/s..8 msg/s>

3. After configuring PTP GM with correct Frequency profile settithgdugh CLI & GUI ). Configure the Sync Tester with sam
parameters & connect the Tester to the configured PTP port on GM.
4. Verify:i f PTP GM has ping option & able to ping Testeros
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5. Verify: If GM is sharing all the relevant protocol information to the Tester for e.g.
i) GM IP
i) GM Identity
iif) GM Priority
iv) GM Clockclass & value
v) GM Clock Source

6. Verify: Message Exchange between Master & Slave i.e.
i) Sync
i) Follow-up
iii) Delay Request
iv) Delay Response etc.

7. Now, remove the GPS antenna cable from the PTP GM and sec€ibtleclassin the tester changes aadifferent value
(Locked mode clock class to Holdover clock class).

8. Configure Primary input clock in PTP GM as GNSS and set a secondary input clock as well (for e.g. 1PPS, E1, MHz). {
Tester can be used to give secondary input to the GM. Now retm®yeimary input clock from the GM anerify that GM
automatically switches to secondary input source.

Expected Results | 1. Verify GM configuration through GUI & CLI.
2. Verify Test procedure Steps 4 to 8. Results should match the configured value &BUpdr Standard.
3. Attach screenshots.
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Test No28

Parameter Name

Profile for time and phase synchronisation with full timing support

Test Details

Support forPTP phaseprofile: &75.1

1) PTP messages exchanged between Master & Slave
2) Protocol statistics o&M for e.g. GM MAC, GM Identity, GM clock class & value etc.
3) GM locking with auxiliary interfaces and observe relevant protocol statistics.

Test instruments
required

Synch tester (e.g. xGenius) Splitter
GPS Antenna Connecting Cables
Laptop

Test Setud

Test Setup 2

Setup 1: Follow Test procedure instructions 4 to 7

)

|

"
7

PTP Measurement

PTPGM |

G8275.1

Setup 2: Follow Test procedure instruction 8
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|4

S —

™
'_'- |
PTPGM PTP Measurement E
Primary Source removed G8275.1 ; (]
1PPS/E1/MHz
(Secondary Input Source)

Test Procedure 1. Connect GNSS signal to PTP GM and Tester. Wait for sufficient (app@kolirs) time so that GM and Tester are locked t(
UTC.
2. Now, configure PTP GM as per the settings mentioned below:

ITU-T G.8275.1

frame {ethernet}
addressing-mode {multicast}
one-step {enable|disable}
path-delay-mechanism {e2e}

domain <24, .43>
priorityl <128>

priority2 <0..255>
localpriority <1..255>

class {6/7/140]150|160| 248|255}
BMCA “Alternate BMCA"
sync-interval <16 msg/s>
delay-request-interval <16 msg/s>
announce-tx-interval <8 msg/s>

3. After configuring PTP GM with correct Phase profile (fulkpath) settingthrough CLI & GUI). Configure the Sync Tester
with same paramete& connect the Tester to the configured PTP port on GM.

4. Verify: if VLAN tagging is possible on the PTP messages.

5. Verify: If GM is sharing all the relevant protocol information to the Tester for e.qg.
i) GM MAC
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i) GM Identity

iii) GM Priority

iv) GM Clockclass & value
v) GM Clock Source

6. Verify: Message Exchange between Master & Slave i.e.
i) Sync
i) Follow-up
iii) Delay Request
iv) Delay Response etc.

7. Now, remove the GPS antenna cable from the PTP GM and see if the Clock class in the tester changes to a different v
(Locked mode clock class to Holdover clock class).

8. Configure Primary input clock in PTP GM as GNSS and set a secondary input<lwel &or e.g. 1PPS, E1, MHz). Sync
Tester can be used to give secondary input to the GM. Now remove the primary input clock from thevéMyatiit GM
automatically switches to secondary input source.

Expected Results | 1. Verify GM configuration througiGUI (Graphic User Interface) @I (Command Line Interface).
2. Verify Test procedure Steps 4 to 8. Results should match the configured value as pdr Stdhdard.
3. Attach Screenshot.
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Test No29

Parameter Name

Profile fortime and phase synchronisation with partial timing support

Test Details

Support for PTP phaseprofile: G.8275.2

1) PTP messages exchanged between Master & Slave
2) Protocol statistics of GM for e.g. GN?, GM Identity, GM clock class & value etc.
3) GM lockingwith auxiliary interfaces and observe relevant protocol statistics.

Test instruments
required

Synch tester (e.g. xGenius) Splitter
GPS Antenna Connecting Cables
Laptop

Test Setup 1

Test Setup 2

Setup 1: Follow Test procedure instructiorts &

)

|

i PTPGM I PTP Measurement

G82752

Setup 2: Follow Test procedure instruction 8
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Primary Source removed G82752

PTPGM

PTP Measurement

Fs P —
g -

1PPS/E1/MHz
(Secondary Input Source)

Test Procedure

frame {udp}

addressing-mode {unicast}

one-step {enable|disable}

path-delay-mechanism {eZe|disable}

domain <44 . . B3>

priority1 <128>

priority2 <0..255=

localpriority <1..255>

class {6|7]140|150|160|248|255}

BMCA "Alternate BMCA"

sync-interval <1 msg/s..128 msg/s>

delay-request-interval <1 msg/s..128 msg/s=>

announce-tx-interval <1 msg/s..8 msg/s>

3. After configuring PTP GM with correct Phase profile (partialpath) settingthrough CLI & GUI ). Configure the Sync Testg
with same parameters & connect the Tester to the configured PTP port on GM.

4. Verify:i f PTP GM has ping option & able to ping Testeros

5. Verify: If GM is sharing all the relevant protocol information to the Tester for e.g.

1. Connect GNSS signal to PTP GM and Tester. Wait for sufficient (appi@iaolirs) time so that GM and Tester are lock
to UTC.
2. Now, configure PTP GMs per the settings mentioned below:

ITU-T G.8275.2

i) GM IP
i) GM Ildentity

Annexure to ERs 2.26/ Decembef024 346



iii) GM Priority

iv) GM Clock class & value

v) GM Clock Source

Verify: Message Exchange between Master & Slave i.e.
i) Sync

i) Follow-up

iii) Delay Request

iv) Delay Response etc.

Now, remove the GPS antenna cable from the PTP GM and verify@dio& classin the testechanges to a different value
(Locked mode clock class to Holdover clock class).

Configure Primary input clock in PTP GM as GNSS and set a secondary input clock as well (for e.g. 1PPS, E1, MH2z). {
Tester can be used to give secondary input to MeMNdw remove the primary input clock from the GM ardify that GM
automatically switches to secondary input source.

Expected Results

N

Verify GM configuration through GUI & CLI.
Verify Test procedure Steps 4 to 8. Results should match the configuadae as per ITUN Standard.
Attach screenshots.
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Test No.D

Parameter Name Mobile device- Non-ZeroIMEI/MEID/ESN

Test Details Test for Identification of Equipment Identity for mobile devioe GSM/ UMTS/ LTE/ CDMA

Test instrumentsequired | None

Test Setup Powered on EUT
Test Procedure 1. Press *#06# to display IMEIMEID / ESN
2. Copy down the displayed IMEMEID/ ESN
Expected Results 1. Check that the displayed IMEMEID / ESNis not all zeroes/ null.
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Test No.3L

Parameter Name

Mobile Emergency SupportPanic button

Test Details Test for functioning of Panic button in Feature phone

Test instruments require( None

Test Setup 1. Power on EUT.
2. If the device has a keypad lock, invoke it to lock the key pad.

Test Proceduré 1. Press Numeric Key A50 on the feature phone keypad
2.1 f a call is not invoked, repeat step 1 with numer
3. Disconnect the call if invoked.
4. Remove keypad lock.
5. Repeatstep 1, 2 and 3.

Test Procedurg 1. Switch on the mobile seen. If there is a screen protector (wallpaper), invoke it. If there is a screen lock, invoke it t

the screen.

Switch off screen display.

Press panic (red) button for more than 3 seconds
Disconnect the call if invoked.

Expected Results

N WD

Check thaemergency call is invoked in both cases by actions in step 2 and 5.
Wallpaper ON + Screen Lock ON + Screen Off + Long press panic (red) button once => Emergency call
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Test No.2

Parameter Name

Mobile Emergency SupportPanic button

Test Details

Testfor functioning of Panic button in Smart phone

Test instruments requiref

None

Test Setup Powered on EUT.
Test Procedure 1 1. Switch on the mobilgo that the seenis lit. If there is ascreen protector (wallpapeifivoke it If there is a screen lock,
invoke it tolock the screen.
2. Switch off screen display
3. Short RPess powepn button thrice in quick succession
4. Disconnect the call if invoked.
5. With screen protector and screen lock invoked and screen display switched on, repeat step 3 and 4.
TestProcedure 2 1. Switch on the mobile screen. If there is a screen protector (wallpaper), remove it. If there is a screen lock, inecke
the screen
2. Check if aSoft emergency call buttas visible even in screen lock mode.
3. Invoke emergency call kpuching it.
4. Disconnect the call if invoked.
Test Procedur8 1. Switch on the mobile screen. If there is a screen protector (wallpaper), invoke it. If there is a screen lock, inamie i
the screen.
2. Switch off screen display.
3. Press pani¢red)buttonfor more thar8 seconds
4. Disconnect the call if invoked.
Expected Results 1. Wallpaper ON + Screen Lock ON + Screen Off + Short press power on button thiiceergency call
2. Wallpaper ON + Screen Lock ON + Screen Lit + Short press power on button thiiaergency call
3. Wallpaper Off + Screen Lock ON + Screen tiSofemergency call button touch>£Emergency call
4. Wallpaper ON + Screen Lock ON + Screen Off + Lpngss pani¢red) button once = Emergency call
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Test No.3B

Parameter Name Mobile Emergencysupport- GPS Location

Test Details Test forfacility of identifying the location througkatellitebasedGPS in smart phone handsets.

Test instruments require( None

Test Setup Powered on EUT.

Test Procedure Switch on the mobilanddeactivateSIM(s).
Go to settings through appropriate menu
Locate settings for ALocationd and turn the fiLocat

Use any suitable App to display current location of mobile.

PN

Expected Results Verify that Mobile phones able to display location usirsgtellitebasedGPS, wherSIM(s) are deactivated.
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Test No.3t

Parameter Name

Mobile Emergency SuppoitCall on 112

Test Details

Test for facility to dial 112 with Keypad lock, without SIM or without registration on PLMN.

Test instruments requiref

None

TestSetup

Powered on EUT.

Test SIM without subscription.

Test Procedure 1 1. Switch on the mobile screen. If there is a screen protector (wallpaper), remove it. If there is a screen lock, inecke
the screen.
2. Check if either keypad, or an icon/ linkd@splay the keypad is visible. In case of later, click icon/ link to display
keyboard.
3. Invoke emergency call by dialing 112.
4. Disconnect the call if invoked.
Test Procedure 2 1. Remove SIM from mobile. Switch on the mobile. If there is a screen profectipaper), remove it. If there is a screen
lock, invoke it to lock the screen.
2. Repeat steps 2, 3 and 4 of Procedure 1.
Test Procedur8 1. Insert test SIM and switch ON mobile.
2. Verify that mobile is trying tderegistered to some available PLMN.
3. Repeaprocedure 2 withdst SIM.
Expected Results 1. Itis possible to dial the emergency number 112 even if the key pad is locked, as verified through Procedure 1.
2. ltis possible to dial the emergency number 112 without SIM, as verified through Procedure 2.
3. Themobile phone, which has not successfully registered shall nevertheless be able to make emergency call atten

available PLMN, as verified through Procedure 3.
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Test No.D

Parameter name

Display of SAR Value

Test Details

Test for Display oSAR Value

Test Instruments required

None

Test Setup

Powered on EUT

Test Procedure

Press *#07# to get SAR Value.

Expected Result

Check that SAR Value is less than 1.6 W/Kg
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Test No. 36

(A) Applicable for Mobile USER Equipment/ Other Terminal equipment having cellular interface:

Parameter name

Operating Frequency

Test Details Test for checking of Operating Frequency
Test Instruments required Base Station Emulator, Signal generator, spectrum analyser, required software
Test Setup Powered orEUT

Test Procedure

1. Check that the frequency of operation as per its data sheet/ information given by the vendor is as per the Appboable Nati
Frequency Allocation Plan
2. If the step 1 above is okay, thien
a. Put the Device Under Test (DUT) inrpliane or Switch Off mode.
b. Configure Base Station Emulator for required frequency and technology.
c¢. Switch on the DUT and initiate a call.
d. Check that the DUT is connected to the Base Station Emulator and that either the call goes througlsessacteita
established.
e. Carry out steps-@for all the technology frequency combinations supported by the DUT as per its data sheet/ informg
given by the vendor.

Expected Results

The DUT should be connected to the emulator for all the technolér@guency combinations supported by the DUT as per its datg
sheet/ information given by the vendor and either the call goes through or a data session is established.

(B) Applicable for Base Station for Cellular Network:

Parameter name

Operating Frequency

Test Details Test for checking of Operating Frequency

Test Instruments required UE Emulator, Signal generator, spectrum analyser, required software

Test Setup Powered on EUT

TestProcedure 1. Check that the frequency of operation as per its data sheet/ information given by the vendor is as per the Appbcable Nati

Frequency Allocation Plan
2. If the step 1 above is okay, thien
a. Put the Device Under Test (DUT) in Switch Offide.
b. Configure UE for required frequency and technology.
c¢. Switch on the DUT and ensure that the UE emulator connects to the DUT.
d. Carry out steps-afor all the technology frequency combinations supported by the DUT as per its data sheatiatifon
given by the vendor.

Expected Results

The DUT should be connected to the emulator for all the technolérg@guency combinations supported by the DUT as per its datg
sheet/ information given by the vendor.
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Note: Alternatively, a selfleclaratioralong with supporting test reports by any test lab in respect of transmitter or receiver parameters as specified in the ER,
wherein frequency of operation/ frequency band is mentioned, can be taken as compliance to this test.

Test No37
Parameter name Indian Language Support for Mobile Phones
Test Details 1. Test for checking Message input capability
2. Test for checking Message Readability
Test Instruments/ 1. Standard Font for English and 22 Indian Languages (Both in Soft Copy and Eraptgd
Documents required 2. Computer/ Laptop with Data Card/ Dongle anirilt SMS Application

Test Setup Powered on EUT with an active SIM Card

Test Procedure 1 i) Input all the characters of English language one by one and check that the displayed character matchesawétbténegyped
on keypad.

i) Repeat above step i) for Hindi.

i) Repeat above step i) for any otherlétst one) Indian Language as declared by the manufacturer.

Test Procedure 2 i) Input all the characters of English language to make a text in a computer/ Laptop and using Data Card/ Dongle throu
Application send it to the DUT.

i) Read and compare the text character by character to see that the sent message and the recadvact iessage.

iii) Repeat above step for Hindi and &alvénty-ong other Indian languages.

Expected Results fo The DUT should have ibuilt capability for inputting of the following languages:

Message input a) English

capability b) Hindi and

c) Any other(atleast one) Indian Language

Expected Results foil The DUT should have the capability to display all the languages as follows:

Message Readability a) English

b) Hindi and

c) All (twenty-oné other Indian Languages
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Test No.38

Parameter Name SNMPv2Functional Tests

Test Details Test for management: SNMPv2 (check TRAP, GET and SET operations)

Test instruments required | SNMP Test Tool (SNMP Manager)

Test Setu
P <
EUT Configured as Agent SHMP Test Tool
111124 1.1.1.2724
Test Procedure 1. Configure the EUT to run SNMP agent and SNMP Test dMS) to run SNMP manager application by using

correct parameters.

2. Testing of TRAP message: The NMS uses SNMPv2 to manage the SNMP agent, and the agent automatically
notifications to report events to the NMS.

3. Configure the SNMP agent to send trapshe manager.

4. Use a wrong community name to get the value of a MIB node on the agent. You can see an authentication fail
on the SNMP manager.

5, Test fASet Reque
AEUT10. Verify
from the SNMP manger.

6. Test SNMP GET Operation (single Object): Testing
object to get sydame.0 1.3.6.1.2.1.1.5.0 in system group in MIB Il, to Agent. The agent should respond with
AiSysName value as AEUT10 as set in the previous s

s operation: SNMP Testing nodeto(

t o
the SysName value on the EUT. It s

TRAP should be sent by EUT (Agent)Testing Node (SNMP Manager).
SetRequest operation should be able to set SysName object in agent (EUT)
GetRequest operation should be able to get SysName Object from agent (EUT)
Attach screenshots for above successful operations.

Expected Results

PwnNE
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Test No.39

Parameter Nam

SNMPv3 Functional Tests

Test Details

Test for SNMPv3 management

Test instruments required

SNMP Test Tool (SNMP Manager)

Test Setu
P S
EUT Configured as Agent SHMP Test Tool
111124 1.1.1.224
Test Procedure 1. Configure the agent on EUT and SNMP manager on SNMP Test Tool to use SNMPv3 with security level settin

B w

AuthPriv. Set Authentication to SHA and Privacy (encryption) to DES.

The NMS uses SNMPv3 to monitor and manage the agent

The agent automatically sé notifications to report events to the NMS.

The NMS and the agent perform authentication when they establish an SNMP session. The authentication alg
SHA and the authentication key is xxxxxx. The NMS and the agent also encrypt the SNMP Ipeteketsn them by
using the DES algorithm and encryption key yyyyyy

Expected Results

PwnNPE

Use correct authentication credentials to access the agent.

Attach traces for successful encrypted authentication with correct credentials
Use incorrect authentication cexttials to access the agent

Attach traces for failed authentication with incorrect credentials
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Test No.40

Parameter Name Support for priority for emergency calls
Test Details As per Department of Telecom No.-08/ 2015AS-I1I/NP/67/120 dated 4th Mag016
Standard 3GPP TS 23.067

Enhanced Multi_evel Precedence and Reeption service (eMLPP): Stage 2

Test Procedure 1. The call to emergency number is given priority.

2. The emergency numbers are accessible irrespective of balance/ limit.

3. The numbers anmuted through other operator, if the signal of the operator, to which the Subscriber is subs
is low or unavailable.

4. The numbers are diallable with or without SIM (subject to implementation)

Expected Results Compliance
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Test No. 41

Parameter
name Frequency of operation for BLE interface

Test details | Band edge limitations (Ref Standard : )

Test
instruments| Spectrum analyzer
required Power Supply

Test setup

Spectrum Analyzcr

(| e i |

i
Ha 2
=
; [ - -}

= EE: E.U.T

MNon-Conducted Tablz

Cround Reference Plane

Test 1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum
Procedure |analyzer or power meter.

2. Set instrument center frequency to the frequency of the emission to be measured (must be within 2MHz of the
authorized bad edge).

3. Set span to 2MHz,

4. RBW=100kHz, VBWO3I RBW

5. Detector=peak
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6. Sweep time =auto,

7. Trace mode=max hold.

8. Allow sweep to continue until the trace stabilizes(required measurement time may increase for low duty cycle applications)
9. Measurehte power of the peaks outside the band.

Expected
results

2400MHz- 2483.5MHz
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Test No. 42

Parameter
name EIRP of BLE interface, Maximum Transmitted power for BLE interface, RF Output Power

Test details | Peak power measurement

Test
instruments | Spectrum analyzer
required Power Supply

Test setup

Specirum Analyzer

==}
e Coo
oono
— =T=F=

|
[%

Non-Condocied Table

Ground Relerence Plane
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Test
Procedure

1. Remove the antenna from the EUT and then connect a low attention attenuation RF cable (Cable loss =1.0dB) from thetdatdrena p¢
spectrum.

2. Set the RBWODTS bandwi dt h

3 Set the VvVBW O 3 x RBW

4 Set the span O 3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Use peak marker function to determine the peak amplitude level.
9. Report the worse case

10. To calculate the EIRP, adittAntenna gain to Measured power.

Expected
results

As per WPC GSR 45(E)
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Test No 43

Parameter Name

Bridge mode ONT test

Test Details

Non-blocking throughput test for bridge mode ONT in place of Dual stack RFC test and IPv6 RFC test.

Testinstruments required

Traffic generator, Traffic simulator/analyser, OLT, ONT(DUT)

Test Setup And Test Setup

OLT ONT
Traffic Traffic Simulator /
Generator Analyser

Test Steps

(1) Run RFC 2544 test for throughput test with IR\da.
(2) Run RFC 2544 test for throughput test with IPv6 data.

Expected Results

Verify throughput for ONT with respect to respective standard applicable on PON technology mentioned-d8anr
and observe that no alarms or frameloss has occurred.
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Test No44

Parameter
Name

SubnetManagerunctionalTestCasefor Infiniband Switches

TestDetalils

Testfor SubnetManagefi Vital functionality

Testinstruments Requirg

SinglelB Switchwith cablesconnectedn loopbackcommunicatedavith Local LaptopthroughLAN Port.

TestSetup

AC PSU #1 AC PSU #2
AC/DC PSU1 AC/DC PSU2 E
LAN LAN
EUT 7L/
(lnﬁniBand SWltCh) Local Laptop
QSFP/OSFP PCC cables
TestProcedurd 1. ConnecthetestedB switchesasshownin theabovetestsetup.

2. Checkfor loop-detectioron EUT by executinghe command:
ip smnodefi S w i HostNha m er@ableor equivalent.

Examplefor A S wi Hostha m eswitch-73ca44enable

3. Wait coupleminutesuntil LEDs changecolourfrom orange/yellowto green.
4. Verify if A L o gpontsatl aig Aetive for all portsphysicallyconnectedn loopbackby QSFP/OSFRIatacablesby

executinghe commandshow interfaces ilstatus
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Expected Results

1. SubnetManagemustbeableto detectandpreventheloop
2. Attachscreenshotfor loop-detectiorandfi L o gportsat| aactigaéion.

3. Examplefor loop-detectionandi L o g podt & t aacta/aiion:

TestProcedure

1. ConnecthetestedB switchesasshownin theabovetestsetup.
2. Issuecommandshow GUIDS/showsystemguid.

Expected Results

1. SwitchshouldshowSystemGUID andManagemenGUID
2. Attachscreenshotsf thedisplayedGUI D6 s
3. ExampleOf G U | Drbbslowscreenshot

TestProcedur8®

ConnecthetestedB switchesasshownin theabovetestsetup.

Issuefollowing commandshow systemcapabilities ( or equivalent Command)
Issuecommandto checkSM nodestatusand priority

Check SM is enabled

Issueii Sh é8wm odenameo

aprwdhE
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Expected Results SwitchshouldSupportiB

Max numberof Nodessupported

Statusof the SM nodeshouldbe active
NodenameandGUID aredisplayedoroperly.

Example Screenshots

arwnpE
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Test No.45

ParameteName FWP Emergencysupporti Callon112

TestDetails Testfor facility to dial 112with Keypadlock, with SIM having registrationron PLMN.

Testinstrumentgequired | None

TestSetup Powerecbn EUT.
TestSIM havingregistrationon PLMN.

TestProcedurd 1. Switchonthe screenlf thereis ascreermprotector(wallpaper) removeit. If thereis ascreerock, invokeit to lock the
screen.

2. Checkif eitherkeypad,or anicon/link to displaythe keypadis visible. In caseof later,click icon/link to display
keyboard.

3. Invokeemergencyall by dialing 112.

4. Disconnecthecallif invoked.

ExpectedResults It is possibleto dial theemergencywumberl12evenif thekeypadis locked,asverified throughProcedurel.
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Test No-46

Parameter Name Network Visibility, | Requirement | The IP Security equipment should have network visibility, monito
Monitoring and Logging and logging capabilities
Objective To verify if the IP Security equipment has visibility to the network it is protecting, able to monitor the traffic a

potential security events

Topology

External Syslog
server

DUT

Client Firewall

Server

Pre-Test Conditions

1. Configure the security monitoring profile and implement it to the firewall policy.
2. Configure the Client in trusted zone and Server in untrusted zone.

3. Configure NTP and security logging.
4.  Configure the DUT ttransfer logs to external Syslog server.

Test Procedure

Expected Results

1. Generate traffic between the Client and Server to match configure
monitoring policies and verify if proper alerts are generated.

2. Navigate to network visibility dashboard@UT and verify if real time
traffic is displayed with source IP, destination IP, protocol and applic:
used.

3. Verify the logs generated captures necessary details like source IF
destination IP, application, action taken, log levels (event, debug, tra
notice etc.,) and NTP synchronized timestamps.

4. Verify if DUT able to transfer logs to external syslog server

1. DUT must have the network visibility to live traffic.
2. DUT must generate proper alert messages based on conf
monitoring policies.
3. DUT must capture necessary details in the logs with pr
timestamps.
4. DUT must be able to transfer the logs to external syslog serv
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Test No-47

Parameter Name

Encrypted traffic analysis

Requirement

The IP Security equipment should be alite analyze
encrypted traffic

Objective

To verify if the IP Security equipment has the capability to analyze encrypted traffic for detecting and pr

against malicious files

Topology

Client

DUT

IDS Server

Pre-Test Conditions

1. Configure the integration between D@fd IDS device.
2.  Configure the security profile for encrypted traffic analysis in DUT and push it to IDS device.
3. Implement the profile to the IP Security policy.
4.  Configure the security logging.

Test Procedure

Expected Results

information.

1. On theserver run a OpenSSL server with sstfned certificate.
2. From client send a HTTPS request to server using curl tool.
3. Verify if the encrypted traffic is detected with sgifined certificate and
the alerts are sent to DUT.
4. DUT must log the deteatdlow of encrypted traffic with all necessary

1. The encrypted traffic must be detected.
2.  DUT must generate the logs for detected encrypted traff
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Test No-48

Parameter Name Application visibility | Requirement The IP Security equipment should have visibility and control to
and control application traffic.

Objective To verify if the IP Security equipment has the capability to identify the traffic based on application and have
over the traffic

Topology DS

DUT

Server

Pre-Test Conditions

1. Configure the security profile for detecting and blocking traffic on application basis.
2. Configure Application QoS profile with specific rate limiters for various application traffic.

3. Implement the profiles to the firewall policy.
4.
5. Configure the security logging.

Generate traffic through DUT for common application services.

Test Procedure

Expected Results

1. Generate traffic through DUT for common application services lil
FTP, SSH, Telnet, TFTP, HTTP, HTTPS, SMTP, IMAP, PAPISS,
SNMP and verify if traffic is getting blocked as per configured secu
profile.

2. Generate application traffic between client and server and verify

the utilization lies within the configured rate limiters.

1. DUT should detect and block the fiaf based on the
application.

2. DUT should limit the service quality as per configured 1
limiters.
3. DUT should generate proper alert messages for blocke
over utilized traffic.
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Test No-49

Parameter Name SSL Requirement The IP Securityyquipment should have the capability to act as a SSL proxy
Proxy

Objective To verify if the IP Security equipment has the capability decrypt, analyze @mtngpt the SSL protected data traffic.

Topology DS

Server

Pre-Test Conditions

Generate necessary @Artificate for SSL proxy.
Apply the profile to IP Security policy in DUT.

Configure DUT as theroxy in client.
Configure the security logging.

oOuhsLNE

Configure SSL forward proxy profile to perform SSL inspection in the DUT.

Configure the client on internal network of DUT and server on external network of DUT

Test Procedure

Expected Results

1. . Access the web page on the server with HTTPS.

2. Verify if the DUT decrypts, inspectnd then forwards the
packet to IDS.

3. Verify if DUT reencryptsthe packets received from IDS
device before sending to Server.

4. Verify the source IP of request between the DUT and serve
5. Verify the destination IP of response between the DUT anc
server.

1. DUT must decrypt, inspect andercrypt the pacits.

2. The source | P of request
external IP.

3. The destination IP of response between the DUT and server m
DUTG6s external | P.

4. DUT must log the requests and responses with all nece
information.

be
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Test No-50

Parameter Name

Data Loss Prevention (DLP) \ Requirement \ The IP Security equipment should be able to prevent data |

Objective

To verify if the IP Security equipment has the capability to analyze and prevent sensitive data leavingristwoitike

Topology

Client

IDS

put Server

Pre-Test Conditions

1. Configure the DLP profile to filter network traffic and files based on various matching criteria like regular expresagitige skata
patterns (credit card numbers), file size, type and name.

2. Configurethe DLP profile to generate alerts for encrypted files transfer.
3. Apply the profile to IP Security policy
4.  Configure security logging.

Test Procedure

Expected Results

1. Transfer a file between client and server matching the | 1. DUT must detect and blodke file matching one or more filterin
configured filesize, type, name and verify if it is getting blocked.| criteria.

2. Transfer an encrypted file between client and server and 2. DUT must log the actions taken against the matching files.
verify if proper alerts are being generated. 3. DUT must generate alert for encrypted file transfer.

3. Verify proper logs are generated for detected files.
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Test No:-51

Client-1

Client-2

Parameter Name L3 DDoS Requirement The IP Securityequipment should be able to detect and preven
protection DDoS attacks

Objective To verify if the IP Security equipment has the capability to detect and prevent against Layer 3 DDoS attack.

Topology

DUT Firewall Server

Pre-Test Conditions

1. Configure the DUT to be inline with tHeewall.
2. Configure the client on external side of DUT and server on internal side of DUT.

3. Configure the security profile for identifying and protecting against L3 DDoS attack.
4. Apply the profile to IP Security policy.

Test Procedure

Expected Results

from Client2.

IP addresses.

1. Perform normal ping from Cliefit and perform ICMP flood

2. Verify if the DUT can identify the flood traffic and block it.
3. Perform ICMP flood attack from Clier& with random source

4. Verify if the DUT can identify the flod traffic and block it.
5. Verify the CPU usage and memory utilization on server.

1. The DUT must identify the L3 DDoS attack and block the fl¢
traffic.
2. Server memory and CPU utilization must stay under threshg
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Test No-52

Parameter Name | L4 DDoS protection Requirement

The IP Security equipment should be able to detect and pr
L4 DDoS attacks

Objective

To verify if the IP Security equipment has the capability to detect and prevent against Layer 4 DDoS attack.

Topology

Client-1

DUT

Server

Firewall

Client-2

Pre-Test Conditions

1. Configure the DUT to be inline with the firewall.

4. Apply theprofile to IP Security policy.

2. Configure the client on external side of DUT and server on internal side of DUT.
3. Configure the security profile for identifying and protecting against L4 DDoS attack.

Test Procedure

Expected Results

and UDP flood from Clierg.

2. Verify if the DUT can identify the flood traffic and block it.
3. Perform TCP SYN and UDP floaattack from Clien2 with
random source IP addresses.

4. Verify if the DUT can identify the flood traffic and block it.
5. Verify the CPU usage and memory utilization on server.

1. Send a normal TGBYN from Clientl and perform TCP SYN

1. The DUT must identify the L4 DDoS attack and block
flood traffic.
2. Server memory and CPU utilization must stay under thresh
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Test No-53

Parameter Name L7 DDoS protection Requiremen

t

The IP Security equipment should be able to detect and preve
DDoS attacks

Objective

To verify if the IP Securityquipment has the capability to detect and prevent against Layer 7 DDoS attack.

Topology

Client-1

Client-2

DUT

Server

Firewall

Pre-Test Conditions

1. Configure the DUT to be inline with the firewall.

4. Apply the profile to IP Security policy.

2. Configure the client on external side of DUT and server on internal side of DUT.
3. Configurethe security profile for identifying and protecting against L7 DDoS attack.

Test Procedure

Expected Results

1. Send a normal HTTP request from Clidnand perform
HTTP/HTTPS flood from Clieng.

source IP addresses.

2. Verify if the DUT can identify the flood traffic and block it.
3. Perform HTTP/HTTPS flood attack from Clieatwith random

4. Verify if the DUT can identify the flood traffic and block it.

1. The DUT must identify the L7 DDoS attack and block
flood traffic.

2. Server memory and CPU utilization must stay uf
threshold.
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Test No-54

Parameter Name Static Analysis | Requirement The IP Security equipment should detect and analyse malicious file stal

Objective To verify if the IP Security equipment has the capability to detect and statically analyze the malicious f
secured way.

Topology

Client DUT

Pre-Test Conditions
1. Configure the security profile for performing Static analysis of potentially malicious files.
2. Apply the profile tothe IP Security policy

Test Procedure Expected Results

1. Upload the malicious file from Client to DUT. 1. The DUT should be able to identify the malicious file by chatg
2. Run static analysis in the DUT. the signature and hash values.

3. Verify if the DUT identifies and analyses the malicious 2. The DUT should be able to identify malicious links and ca
file by matching signature of known malwares. embedded in the file.

4. Verify if the DUT calculates and analyses the hash va

of malicious file with known malware hashes.

5. Verify if the DUT scans and identifies malicious links

and codes embedded the file.
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Test No-55

Parameter Name Dynamic Requirement The IP Security equipment should detect and analyse malicious
Analysis dynamically
Objective To verify if the IP Security equipment has the capability to detect and dynamically analyze the malicious

secured way.

Topology

Client DUT

Pre-Test Conditions
1. Configure the security profile for performing Dynamic analysipaitntially malicious files.
2. Apply the profile to the IP Security policy

Test Procedure Expected Results

1. Upload the malicious file from Client to DUT. 1. The DUT must capture the actions performed by the malic
2. Run dynamic analysis in the DUT. file.

3. Verify if the DUT executes the malicious file in a secured | 2. The DUT must identify external communications the malicic
way. file trying to establish.

4. Verify if the DUT captures all the actions performed by the 3. The DUT must record and log all the actions captured d
malicious file. the phase of dynamic analysis.

5. Verify if the DUT can identify external communications trie

by the malicious file if any.
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Test No-56

Top 10- SQL Injection

Parameter Name | 1.1 Protection against OWASP | Requirement

The IP Security equipment should detect and prc
against common web application attacks

Objective To verify if the IP Security equipment has the capability to detect and block SQL injection attack

Topology

Client

DUT

Firewall Server

Pre-Test Conditions

2. Apply the profile to IP Security policy.
3. Configure security logging.

1. Configure the IPSec profile for identifying and protecting against OWASP Top 10 vulnerabilities.

Test Procedure

Expected Results

server.

fetching unauthorized data.
3. Verify if the DUT detects and blocks the injected queries.
4. Verify if logs are generated with all necessafgprmation.

1. Identify the point of injection in th&/eb application hosted on the

2. Send a SQL query for detecting the possibility of injection and

1. DUT should detect and block SQL injection queries.
2. DUT should log the events properly with all necess
information.
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Test No-57

Parameter Name| 1.2 Protection against OWASP Top 10 | Requirement The IPSecurity equipment should detect and pro
Cross Site Scripting (XSS) against common web application attacks
Objective To verify if the IP Security equipment has the capability to detect and block Cross site scripting attack
Topology
Client DUT Eirewall Server

Pre-Test Conditions
1. Configure the IPSeprofile for identifying and protecting against OWASP Top 10 vulnerabilities.
2. Apply the profile to IP Security policy.
3. Configure security logging.

Test Procedure Expected Results

1. Identify the point of injection in the Web application hosted | 1. DUT should dect and block the Cross site scripti
theserver. injections.

2. Inject a Java script for Reflected XSS and verify if the respg 2. DUT should log the events properly with all necess
reaches back the test tool. information.

3. Inject a Java script for Stored XSS and verify if it is getting

stored on the Web server.

4. Verify if logs are generated properly.
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Test No-58

Client

Parameter 1.3 Protection against OWASP Top 10 | Requirement The IP Securityequipment should detect and prot
Name Protection against Brute forcing against common web application attacks

Objective To verify if the IP Security equipment has the capability to detect and block brute force attack

Topology

puT

Firewall Server

Pre-Test Conditions

1. Configure the IPSec profile fadentifying and protecting against OWASP Top 10 vulnerabilities.
2. Apply the profile to IP Security policy.
3. Configure security logging.

Test Procedure

Expected Results

password.

3. Verify if the DUT detects and blocks the attack.
4. Verify if the logs are generated properly.

1. Identify the HTTP request of login page of the Web applicatic
hosted on the server.
2. Perform Brute force attack using a wordlist of username and

1. DUT should detect and block the Brute forcing attacks.
2. DUT should log the evenproperly with all necessar
information
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Test No-59

Parameter 1.4 Protection against OWASP Top 16 | Requirement The IP Security equipment should detect and prc
Name Server Side Request Forgery (SSRF) against common web application attacks
Objective To verify if the IP Security equipment has the capability to detect and block Server side request attack
Topology

Client DUT Firewall Server

Pre-Test Conditions
1. Configure the IPSec profile for identifying and protecting against OWASP Top 10 vulnerabilities.
2. Apply the profileto IP Security policy.
3. Configure security logging.

Test Procedure Expected Results

1. Identify HTTP request for point of injection in the Web applicati(¢ 1. DUT should detect andldck the malicious server sic
hosted on the server. requests.

2. Identify the parameter in the request which carries the server si 2. DUT should log the event properly with all necess
request. information.

3. Modify the parameter for requesting and fetching an unauthoriz

resource from server side.

4. Verify if the DUT detects and blocks the injected request.

5. Verify if logs are generated with all necessary information.
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Test No-60

Parameter 1.5 Protection against OWASP Top 16 | Requirement The IP Security equipment should detect :
Name HTTP method validation protect against common web application attack
Objective To verify if the IP Security equipment has the capability to detect and block the HTTP methods which are not us
web application.
Topology _
Client DUT Firewall Server

Pre-Test Conditions

2. Apply the profile to IP Security policy.
3. Configure security logging.

1. Configure the IPSeprofile for identifying and protecting against OWASP Top 10 vulnerabilities.

Test Procedure

Expected Results

communicatingvith the web application hosted on the server.
check for responses from the web application.

methods.

1. Identify required HTTP request format and parameters for
2. Send the HTTP request with all possible HTTP methods an
3. Verify if the DUT detects and blocks the adversarial HTTP

4. Verify if logs are generatedith all necessary information.

1. DUT should detect and block all the adversarial HT
methods.

2. DUT should log the event properly with all necess
information.
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Test No-61

Parameter 1.6 Protection against OWASP | Requirement The IP Security equipment should detect and prc
Name Top 10- File inclusion attack against common web application attacks
Objective To verify if the IP Security equipment has the capability to detect and block File inclusion attack
Topology
Client DUT Firewall Server

Pre-Test Conditions

1. Configure the IPSec profile for identifying and protecting
2. Apply the profile to IP Security policy.
3. Configure security logging

against OWASP Top 10 vulnerabilities.

Test Procedure

Expected Results

1. Identify the HTTP request for File fetchifignctionality in
the Web application hosted on the server.

2. Try to fetch an unauthorized file. fetched.

3. Verify if the DUT detects and blocks the file inclusion 3. DUT should log the event properly with all necess
request. information.

4. Verify if logs are generated with all necessary informatio

1. DUT should verify the fes being returned by web application,
2. DUT should detect and block if any unauthorized file is get
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Test No-62

Parameter 1.7 Protection against OWASP | Requirement The IP Security equipment should detect and protect ag
Name Top 10- Command Injection common web application attacks
Objective To verify if the IP Security equipment has the capability to detect and block SQL injection attack
Topology
Client DUT Firewall Server

Pre-Test Conditions
1. Configure the IPSec profile for identifying and protecting against OWASP Top 10 vulnerabilities.
2. Apply the profile to IP Security policy.
3. Configure security logging.

Test Procedure Expected Results

1. Identify the point of injection in th&/eb application hosted 1. DUT should detect and block malicious command injections.
on the server. 2. DUT should log the events properly with all necess
2. Inject a command to perform an unauthorized action like information.

fetching /etc/passwd file.
3. Verify if the DUT detects and blocks the injected comma
4. Verify if logs are generated with all necessary informatio
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Test N0.63

Test CaProtection agaimRathRequireme The | P Security egrud p m

traversal against common web appl
Objecti|To verify if the I P Security equipment has the capa
Topol og

Client DUT Firewall Server

Pr-eest Conditions
1. Configure the | PSec pr ofaiglag nfsar OWASPt Topi 19 awnmdnprabetcti
2. Apply the profile to I P Security policy.
3. Configure security |l ogging.
Test Procedure Expected Results
1. Il dentify the point of injectl DUT must detect and bluesfk
server 2. DUT must l og the =events
2. Send a path rterquweesrtsdlorHMmMRaR i i nfor mati on.
folder and fetching a test fil e
3. Verify i f the DUT detects ar
4. Verify if |l ogs are generatec
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Test No. 64

Test CaProtection agairQlsitelRequirement The | P Security equ
Side Request Forger protect agaiappl icoantmi
Objecti|To verify if the I P Security equipment has the capa
Topol og
Client DUT Firewall Server

Pr-eest Conditions

1. Configure the I PSec profile for l@ewndl fegnalgi laintdi @3 0ot ect
2. Apply the profile to I P Security policy.
3. Config Ity |l ogging.

e secur
ur e Expected Results

ur
Test Proced
i n

1. Log and Il dentify a functi¢l. DUT must det ecuniannd nlg
which needs an authaesnswarad ecdh assregses)iori gin HTTP

2. Craft a URL which will send) 2 DUT must | og the event
authenticated user clicks it. i nf orommat

3. From client side open the Ul

ncluding users session | D.

[

4 . Veri fyetecbUThis abliettoded
bl ock it.

5. Verify if |l ogs are generatec
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Test No. 65

Test CaProtection agaifn:RequiremeThe | P Security equi pment

Monitoring & Audi common web application att
Objecti|To verify i f thehalsP tSheec ucraptaybielgiutiypo meontdet ect and bl o
Topol og

Client DUT Firewall Server

Pr-est Conditions
1. Configure the I PSec profile for identifying and protect
2. Apply the profile to I P Security policy.
3. Configurleogegicug. ty
Test Procedure Expected Resul ts
1. Perform various injection |1 DUMmMust monitor, detect and
from client. 2. DUT mu st l og t he event
2. Verify i f the DUT monitorsfinformation.
3. Veri fy if |l ogs are generat
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Test No. 66

Test Ca 1.8 Reverse Proxy Requirement The IP Security equipment should have reverse p
functionality.
Objective To verify if the IP Security equipment has the capability of reverse proxy and able to respond to web requests on

internal web server.

Topology

Client DUT Firewall Server

Pre-Test Conditions
1. Configure the server on LAN side and client on WAN side of the DUT
2. Configure necessawertificates in DUT and server.
3. Configure security logging.

Test Procedure Expected Results

1. Try to access the web application running on the web server v 1. DUT should be able to intercept, decrypt aneemerypt
protected in the LAN side of DUT from client. the packets.

2. Verify the HTTP request respoffise/ from client to DUT and | 2. DUT should respond to web requests on behalf of
DUT to server. server.

3. Verify if DUT is able to intercept, decrypt aneéererypt the 3. DUT should log the events properly with all necess
packets. information.

4. Verify if the DUT responds to web requests on behalf of wel

server.

5. Verify if logs are generated with all necasginformation.
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Test No-67

server

Test N0.66 External Authentication with AAA

Requirement

The IP  Security equipment should secur
communicate with external authentication server

way.

Objective To verify if the IP Security equipment has the capability to authenticate users with eate¢h®aitication server in a secur

Topology

DUT

Client

IPS

AAA Server

Pre-Test Conditions

1. Register the IPS device with DUT
2. Configure & integrate the FreeRadius AAA server with the IPS device

3. Configure the authentication profile BUT and implement it on IPS device.
4. Configure a valid user credential in FreeRadius AAA server.

Test Procedure

Expected Results

the IPS device.

sends the response.

1. Verify the integration between AAA server and IPS device

2. Run the Radtest command on the client by providing the valid
credential for testing functionality.

3. Verify if the authentication request reaches the AAA Server thro

4. Ensure that the FreeRadius AAA server validates the credentials

5. Verify if the DUT fetches and lagjl necessary information
regarding the login attempt.

1.

2.

3.

DUT must be able to configure an authentication policy on
IPS device

The authentication request must be forwarded to FreeR
AAA server and it shall validate the user.

The DUT must fetch andog all necessary informatio
regarding the login attempt..
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Test No-68

Client

Test Case 4 | Manageabilityi Netconf with Yang | Requirement The IP Security equipment must support manager
using Netconf with Yang data model

Objective To verify if the IPSecurity equipment can be configured and managed using Netconf with Yang data model

Topology

Firewall Server

Pre-Test Conditions

1. Configure the IP Security equipment for Netconf with necessary parameters for manageability.

Test Procedure

Expected Results

1. Configure multiple Netconf sessions with the DUT. 1. DUT must support at least one session and must su
2. Verify proper authentication of Netconf sessions. multiple sessions.

3. Send a <getonfig> request and verify if proper configurati( 2. Netconf sessions musé properly authenticated.

data is returned. 3. DUT must respond with proper configuration data u
4. Send a <editonfig> request for modifying the configuratiol receiving a <getonfig> request.

paraneter. 4, DUT must make the configuration changes in accordance
5. Again, send a <getonfig> request and verify if the the <editconfig> request parameters.

modifications are reflected properly. 5. Hello element sent by the server shunclude session ID an
6. Verify hello element sent by the server and client. the hello element sent by the client must not include session ID.
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Test No. 69

Test Cél DSManagement & ArtRequiremThe | P Security equi pment
6 8 equi pment and analey iceg eadf al ert s
Objecti|To verify if the I P Security equipment has the fune

the alerts generated by the firewall equi pment
Topol og

DUT
Client Firewall Server
Pr-Best Conditions
1. Configusectuhiet yPequi pment and firewall to establish a ¢
anal yzing.

Test Procedure Expected Resul ts
1. Verify the communicationl. The «cdmamumreil c abteitonneen DUT
firewall secured channel
2. policiCosnffigameDUT, (2. DUT must be successfully
and verify if policies are|/firewall.
3. Veri fy i f fir¢g3. DUT must securely receive al
4 . Verify whethern4d. DUT must properly |l og all
i n DUT.

Annexure to ERs 2.26/ Decembef024

391




Test No- 70

Parameter FC Zone Server Requirement Create a Zoneset / Zone on a switch
Objective To verify the creation of a Zoneset and Zone on an switch
Topology
HOSTA DUT —] Target Device A
Tools

Pre-Test Condition
HOST A and Target A are the Devi EBALCNA MBIRE/DELLoragyldevioep havi ng

Install HBA utilities on Server(HOST) and Storage device(Target Device)

1. Ensure that the SAN switch is properly configured and operational.
2. Verify that the Fibre Channel devices (Hosts, storage, etc.) connected to the switch support IPv4 over FC.
3. Configure the necessary zoning on the SAN switch to allow communication between tHendbled devices.

Test Procedure Expected Results

On FC capabl&AN switch (DUT) perform the following: 1. The zoneset name can be created.
The zone name can be created.
The Host and Target WWNOGSs are 1
The addition of the Host anaédmrors.q
The zone can be moved to the zoneset with any errors being reporte
The activation of the zoneset reports no errors.

The Host OS now reports the attached Target.

The Target now reports the attached Host; if supported by Target.
Verify host sees Apaths to LUNs

1. Creat e a zon-emesetl On aomme ¢

2. Create a zo#Aeé named A0

3. Ildentify the WWN of a Host A and add it as
member of-laone fAXxyz

4. ldentify the WWN of a Target device A and adc

as a member of zoriex \. D

Add zone MAXxYyz-aondsel 0z 0 n €

Activat e -zobasadlsoe t Nt est

©CoNOhWN

o o
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10.Check for End Device Fabric RSCN for any one HBA.
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Test No-71

Parameter | FC Zone Requirement Zone server- Zone configure Add/Remove Zones from
Server an Active Zoneset
Objective To verify the validity of the zone addition aremoval from the switch.
Topology
TARGET DUT Target Device A

\ Target Device B

Tools

Pre-Test Condition
HOST A and Target A are the Devi EBALCNA M6BIRE/DELL oragyldeviogep h a \

Install HBA utilities on Server(HOST) and Storage device(Target Device)

1. Ensure that the SAN switch is properly configured and operational.
2. Verify that the Fibre Channel devices (Hosts, storage, etc.) connected to the switch support IPv4 over FC.
3. Configure the necessazoning on the SAN switch to allow communication between the-&Pabled devices.

Test Procedure Expected Results
On FC capable SAN switch (DUT) perform t 1. The zone can be opened for editing.
following: 2. The addition of a new zone works without any errors.
. 3. The reactivation of the zoneset does not generate amg.erro
L Or_‘ DUT, Add one new zone with - Target dev 4. Target/LUN visible to host (all paths)
B mto_a currently active zoneset. 5. The removal of a zone works without any errors being repo
2. Reaclivate the Zoneset. 6. The reactivation of the zoneset does not generate any erro
3. Remove (delete) one zone from the currel 7. Target/LUN not visible to host (all paths)
actlve_zoneset. 8. Check for End Device Fabric RSCN for any ¢figA
4. Reactivate the zoneset.

Annexure to ERs 2.26/ Decembef024 394



Test No-72

Parameter FC Zone Server Requirement Zone server- Zone configure Add/Remove a Zon¢
Member to an Active Zone
Objective To verify the validity of the zone addition and removal from the switch.
Topology
TARGET DUT Target Device A
\ Target Device B
Tools

Pre-Test Condition

HOST A

and Target

are the

1. Ensure that the SAN switch is properly configured and operational.
2. Verify that the Fibre Channel devices (Hosts, storage, etc.) connected to the switch support IPv4 over FC.
3. Configure the necessary zoning on the SAN switch to allow communication betwd®v4enabled devices.

De v i EBALCNA/ M B6IRE/DELL oragylidvioep h a \
Install HBA utilities on Server(HOST) and Storage device(Target Device)
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Test Procedure

Expected Results

From the SAN Switch (DUT), perform the following:

1. Open the zzonesetk@t arnid esdt
10. (Zone should have t
luns should be presented throughpalits)

2. ldentify the WWN of one of the targets and remov

from this zone.

Reactivate the zoneset.

Open t he =zaesetlstetamd eesd-1L O

Identify the WWN of one of the targets and remov

from this zone.

6. Reactivate the zoneset.

Opentle z o n e-gomdsetliiot easntd e d-L.t
8. Identify the WWN of one of the targets that w
previously removed and+add it back to the zone.

9. Reactivate the zoneset.

a ks w

~

1.
2.

o gk

7.
8.
9.

The zone can be opened for editing.

The removal of the first zone member works withany
errors

The first reactivation of the zoneset does not generat¢
errors.

All RSCN generated properly

The Host no longer reports the target.

The Second reactivation of the zoneset does not ger
any errors.

All RSCN generated properly

The Hostno longer reports the target.

The third reactivation of the zoneset does not geng
any errors.

10.All RSCN generated properly
11.The Host reports the target.
12.Check for End Device Fabric RSCN for any one HBA.

Annexure to ERs 2.26/ Decembef024

396



Test No-73

Parameter FC Zone Requirement Zone server- Zone Configure Zoneset Deactivatio
Server and Reactivation
Objective To verify that the zoneset can be Deactivation and Reactivationfi@switch
Topology
TARGET DUT — Target Device A
Tools

Pre-Test Condition

HOST A and Target A are the Devi EBAKCNA MHERBE/DELLoragyldevioep h a
Install HBA utilities on Server(HOST) and Storage device(Target Device)

1. Ensure that the SAN switch is properly configured and operational.
2. Verify that the Fibre Channel devices (Hosts, storage, etc.) connected to the switch support IPv4 over FC.
3. Configure the necessary zoning on the SAN switch to allow communication between tendPled devices.

Test Procedure Expected Results
On FC capableSAN switch (DUT) perform the 1. No errors are reported when the zoneset is deactivated.
following: 2. The Host does not report any tardetices
: . 3. No errors are reported when the zoneset is reactivated
L. Fromthe S.W'tCh’ perform the fOIIOWIPg' 4. The Host reports the target device.
2. Deact ' va te tdoresel 9 ne g Verify host sees all paths to LUN
3. Reactivate tZoeseZone 6. Check for End Device Fabric RSCN for any one HBA.
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Parameter FC Zone| Requireme | Zone servei Verify traffic from Host to Target
Server n
t
Objective To verify that the zoneset can be Deactivation and Reactivation from the switch
Topology
HOST A DUT Target Device A
\ Target Device B
Tools
Pre-Test Condition
HOST Aand Target Aaretigevi ces/ VMb6s br oughtHBACNAaat HREAELH
or any device
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5. TestNo.-74 | Install HBA utilities on Server(HOST) and Storage device(Target Device)

Test Procedure

Expected Results

1.

Target Device A
2.

w

© ®

Create a zone at DUT with the below info
<zone_nhame>: Name of tzene.
<pwwn_initiator>: WWN (World Wide
Name) of the initiator device HOST A
<pwwn_target>: WWN of the target devi

Create a zone set

<zoneset_name>: Name of the zone set.
<zone_name>: Name of the zone create
the previousstep.

Activate Zoneset

Verify connectivity between Host A t
Target Device A via SAN Switch

Ping from Host A- sudo fcping-t 1 -c 3-s
512-v -H <Target Device A WWN>

Add Target Device B to Zone

Ping from Host A- sudo fcping-t 1 -c 3-s
512-v -H <Target Device B. WWN>
Remove Target Device B from zone
Ping from Host A- sudo fcping-t 1 -c 3-s
512-v -H <Target Device B_ WWN>

1. Verify zone info after step 3
2. At step 5 ping should pass
3. Atstep 7 ping should pass
4. At step 9 ping should fail
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6. Test ne75

Parameter | FC Requireme | Test Fibre Channel Logins and its functionality
Logins n
Objective To verify Fibre Chargnel Logins and its functionality
Topology
TARGET DUT — Target Device A
Tools

Pre-Test Condition

HOST A and Target A are the Devi ERACNA MOHBE/DELL
or any device

Install HBA utilities on Server(HOST) and Storage device(Target Device)

Test Procedure Expected Results

1. powered on HBA port, it sends a FLOGI 1. Switch allocates a 28it Fibre Channel ID
the connected switch, Send Fabric Lo (FCID) to the host A and Target Device A
request (FLOGI), transmitting its Wor 2. Verify Switch table that maps FCID to
Wide Port Name (WWPN) to the direct WWPN address or Alias
connected Fibre Channel switch from H 3. Verify name server data base after plogi
A registration success

2. Port Login (PLOGI) process ar 4. Verify storage authorisation
registration with name server 5. Verify Name server data base

3. Query Name server for the list devices
Node port can contact with in a fabric
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4. Host initiates a PLRI Process Login requ
to target storage
5. Storage system authorizes the host's acc

7. Test No-76
Parameter | FC Requireme | Testregistration process with Fibre Channel Name Server
Name n
Server t
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Objective To verify registration process with Fibre Channel Name Server
Topology

TARGET Target Device A
Tools

Pre-Test Condition

HOST A and Target

or any device

Install HBA utilities on Server(HOST) and Storage device(Target Device)

Aoroaghtep havingeHBA adaptetd RASCNA/ Wt &1IBE/DELL

Test Procedure

Expected Results

1 Powered on HBA port on HAST A ar

3

TARGET DEVICE A, it sends a FLOG
to the connectedswitch, Send Fabri
Login request (FLOGI), transmitting i
World Wide Port Name (WWPN) to th
directly connected Fibre Channel swit
from Host A
Port Login (PLOGI) process ar
registration with name server.
Fibre Channel  Name

Service

1 Switch allocates a 28it Fibre Channe

ID (FCID) to the host A
Verify Switch table that maps FCID {
WWPN address or Alias

Each switch should shoWorld Wide

Port Name (WWPN), its
correspondingribre  Channel ID
(FCID)

Port Login (PLOGI) process ar
registration with name server success
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(FCNS) shouldexchange of Fabric Logi 5 Verify fcns database
(FLOGI) database information amo
Fibre Channel switches. .

8. Test No-77
Parameter | FC Requireme | Verify name server db based on RSCN (Registered |
RSCN n | Change Notification)
t
Objective To Verify name server db based on RSCN (Registered State Change Notification)
Topology
TARGET DUT ] Target Device A

Tools

Pre-Test Condition

HOST A and Target A ar e t hidBARdaparseiRASCCNA M &IBE/DELL
or any device

Install HBA utilities on Server(HOST) and Storage device(Target Device)
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Test Procedure

Expected Results

1. Powered on HBA port, it sends
FLOGI to the connected switch, Se
Fabric Login request (FLOGI
transmitting its World Wide Port Nam
(WWPN) to the directly connecte
Fibre Channel switch from Host A

2. Port Login (PLOGI) process ar

registration with name server.

Host initiates a RSCN to SAN switch

4. Remove Host A and check the RS(
messages received for change

w

1. Switch allocates a 2Bit Fibre Channel ID
(FCID) to the HOST A and Target Device

2. Verify Switch table that maps FCID {
WWPN address or Alias

3. Verify name server data base after pl
registation success

4. Host should receive a RSCN ACK fro
SAN switch

5. After Removing Hist A RSCN messa(
received and HOST A removed from Nat
server Database
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Parameter | FC Requireme | FC Management
Manageme n
nt t
Objective To Verify MIBs response to ensure that they return accurate and relevant data
Topology
HOSTA ——————— DUT
Tools

Pre-Test Condition

HOST A and Target A are the Devi EHRACNA MGBE/DELL
or any device

Install HBA utilities on Server(HOST) and Storage device(Target Device)

Test Procedure | Expected Results

Annexure to ERs 2.26/ Decembef024 405




9. Test No-78

1. SNMP is enabled on DUT and configu

10. COfgLJqure DUT

No.79 Switch(config)# snmgserver community

1. Verify MIBs response to ensure that th
return accurate and relevant data

ParamélBPCTOFC Frame | Requireme | FC encapsulation

switch(cemfiglsulatiehmiservery, hos
192.168KL.100 version Zmblic

Objectigavitch(cTofiggtisnAgsendapsnihleriraps

switch(config)# snmyserver system

T°p°|°$ﬁutdo vn

2. Do snmy HOST A
1. | lerreceeree—siCGroup Group

DUT

Target Device A

Tools Z. ICITISWICITBEASICGTOUP GIroup

Pre-Test ConditlgfPortBasicGroup Group

HOST A R‘RMPYMSEEGIYRUD A ar e

or any dewée fcmPortClass23StatsGroup Grou
fcmPortLcStatsGroup Group

Install HBAﬁtlIlq%pB@rggﬂ%@%%%gge device(Target Device)

4. Ensfire (e BREEARI SRR SHRAYcynfigured and operational.
5. Verify thiMRWEANRAERRHBI GERHBes (Hosts, storage, etc.) connected to the switch supp

overtPc. fcmSwitchLoginGroup Group

6. ContijuréCRENEBRIEHIPYBIHHGUWH the SAN switch to allow communication between the

3. MBsid® sis. that they return accur

and relevant data

t

he Devi EIRALCNA BMGEBE/DELL

Test Procedue Expected Results

1. Configure Hosts:
Ensure that Host A and Target Device A
configured with IPv4 addresses and
capable of sending and receiving IP pach
over Fibre Channel.
2. Create Zones:

1.

Verify the zoning configuration to ensu
that the source and destination devi
are in the same zone

Ping should success and no packet
seen

Verify Frame content header + Payloa
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. Ensure that the zone includes the Fi

. Activate the Zone Set:

Configure zoning on the SAN switch
include Host A andrarget Device A in the
same zone.

Channel ports connecting Host A and Tar
Device A, as well as any necessary S
switch ports.

Activate the zone set to apply the zon
configuration.

. Verify Connectivity:

Ensure that Host A can ping Target Dev
A using IPv4 addresses.

. Ping to verify connectivity between tt
hosts.

. Capture and Analyze Traffic:

Use a Fibre Channel analyzer or monitor
tool to capture and analyze the Fik
Channel frames ekanged between Host
and Target Device A.

. Verify that the captured frames contain 1P
packets and that the SAN switch prope
encapsulates and forwards the IP traffic.

4. On PCAP verify IPv4 over F(
encapsulating IPv4 and Addre
Resoluton Protocol (ARP) packets ov
FC [ IP address to WW_PN]

5. Verify FC  Address Resolutio
Protocol(FARP) for associating Wor
Wide Port Names (MAC addresses) &
FC Port identifiers [WW_PN to FC Po
Identifiers (Port_ID)]
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11. Test No-

80
Parameter | FC Requireme | FC Packet Forwarding
Packet n
Forwardi t
ng
Objective To veriy that FC frames are correctly forwarded between Host server and storage
via DUT(SAN Switch)
Topology
HOST A DUT Target Device A
Tools

Pre-Test Condition

HOST A and Target A are the Devi EHRACNA MGBE/DELL
or any device

Install HBA utilities on Server(HOST) and Storage device(Target Device)

Test Procedure Expected Results
1. Verify connectivity between HosA to 1. Verify the zoning configuration to ensu
Target Device A via SAN Switch that the source and destination devices at
2. sudo fcping-t 1 -¢c 3 -s 512 -v -H the same zone

N

<Device_ A_ WWN> Ping should success and no packet loss s
3. Initiate FTP transfer from Target Device 3. File download should be success
to Host A. bidirectional.
4. Monitor traffic on the SAN Switch t 4. The switch forwards the frame to t
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ensure FTP packets are forwarded correc appropriate port based on the destinaf
5. Check bidirectional FTP commuiraitton WW-PN
5. Frames are forwarded promptly and with

Use a Fibre Channel analyzer or monitoring too .
y g loss or corruption

capture the FC frame as it traverses the fabric
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12. test No:

81
Parameter | SNMP | Requireme Manageability SNMPV3
V3 n
t
Objective To verify SNMPV3 Manageability
Topology
HOST A DUT
Tools
Pre-Test Condition
HOST A and Target A are the Devi EHRACNA MGBE/DELL

or any device

Install HBA utilities on Server(HOST) and Storage device(Target Device)

Test Procedure

Expected Results

1. Configure the agent on DUT and SNN
manager on SNMP Test Tool to u
SNMPv3 with security level setting t
AuthPriv.

2. Set Authentication to SHA and Priva
(encryption) to DES.

3. The NMS uses SNMPv3 to monitor a
manage the agent

4. The agent automatically sends notificatic
to report events to the NMS.

5. The NMS and the agent perfor

1. Use corret authentication credentials
access the agent.

Attach traces for successful encrypi
authentication with correct credentials
Use incorrect authentication credentials
access the agent

Attach traces for failed authentication w
incorrect credermls

2.

3.
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6.

authentication when they establish
SNMP  session. The authenticati
algorithm is SHA and the authenticati
key IS XXXXXX.

The NMS and the agent also encrypt
SNMP packets between them by using
DES algorithm and encryption key yyyyyy

13. Test No-82

Parameter | FC Requireme | Static Routing
Static n
Routing t
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Objective To veriy that FC frames are correctly forwarded between Host server and storage
via DUT(SAN Switch)

Topology

Target Devicé

SAN SWITCH

HOST A DUT(SAN SWITCH)

Tools

Pre-Test Condition

HOST A and Target A are the Devi EHRACNA MGBE/DELL
or any device

Install HBA utilities on Server(HOST) and Storage device(Target Device)

TestProcedure Expected Results

1. Ensure that the FC interfaces on 1. Verify the zoning configuration to ensu
devices are properly connected & that the source and destination devices ai
configured. the same zone

2. Use the Fibre Channel IDs (FCIDs) 2. FC frames are correctly forwarded frg
the SAN switch and the router a source devices to destination devices wit
update the configurations accordingly. the Fibre Channel fabric.

3. Add the static routes on alkvices 3. The switch forwards the frame to t

4. Send traffic from Target Device A t appropriate port based on the destinai
Host A WW-PN

. . 4. Frames are forwarded promptly and withg
# Enable Fibre Channel routing loss or corruption
switch(config)# fcrouting enable
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# Create static route

switch(config)#
<domain_ID>

# Exanple:

# fcroute domain 10 ip 192.168.1.2 Ox1

fcroute

ip <destination_IP
Ox<hop_count> fc <FCID_of next_hop>

0x5006048cffffb588

domai

14. Test Ne83

Parameter | FC
Dynami
C
Routing

Requireme
n
t

Dynamic Routing
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Objective To veriy Dynamic Routing

Topology

DUT(SAN SWITCH)—— Target Devicé

HOST A SAN SWITCH

Tools

Pre-Test Condition

HOST A and Target A are the Devi EHRACNA MGBE/DELL
or any device

Install HBA utilities on Server(HOST) and Storage device(Target Device)

Test Procedure Expected Results
1. Ensure that the FC interfaces on all devi 1. Verify the zoning configuration to ensu
are properly connected and configured. that the source and destination devices ai
2. Configure FSPF Router C/SAN SW a the same zone
DUT 2. Verify FSPF dynamic routing tables ¢
3. Send traffic from Host A to Target Device DUT in the Fibre Channel fabric.

3. FSPF will dynamically determine th
shortest path between Host A and Tar

switch(config)# fcrouting enable Device A through the SAN switch.

4. FC frames are correctly forwarded frg
source devices to destination devices wit

# Enable Fibre Channel routing

# Enable FSPF routing

switch(config)# fspf enable the Fibre Channel fabric.
_ _ 5. The switch forwards the frame to t
# Advertise the FC interface appropriate port based on the destina
WW-PN

switch(config)# fspf advertise interface fc(

6. Frames are forwarded promptlgdawithout
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loss or corruption

15. Test Ne84

Parameter | FC Requireme | Security Protocols
Security n
Protocol t
Objective To verify the functionality and effectiveness of FHZhannel Security Protocols (F(
SP) and DHCHAP authentication or5AN switch.
Topology
HOSTA — ROUTERC/SAN S\  DUT Target Device A
Tools

Pre-Test Condition

SAN switch is properly configured and operational.
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FC-SP is enabled and configured on the SAN switch.

Fibre Channel devices (Hosstprage, etc.) support FEP and are connected to the SAN switch.

Zoning is configured to allow communication between the test devices.

Test Procedure

Expected Results

Mutual Authentication Test(DHCHAP):
Test Procedure:

1. Initiate a Fibre Channel logifPLOGI) from
Host A to the SAN switch
2. Configure the Host and DUT

2.Integrity Check Test:
Test Procedure:

1. Send Fibre Channel frames with kno
data from Host A to Target Device
through the SAN switch.

3.Confidentiality Test:
Test Procedure:

1. Configure ikey2 between SAN
switch/Router C and DUT

2. Send encrypted Fibre Channel frames fr
Host A to Target Device A through the SA

switch.

1. SAN switch performs mutual authenticati
with Host A using FESP.

2. Verify in the SAN switch logs that Host
and the switch mtually authenticate eac
other successfully.

1. SAN switch performs integrity checking ¢
the received frames using FSP.

2. Capture the frames using a protocol analy
and verify that the integrity of the frames
maintained (CRC Validated)

=

Ikev2 shouldup both sides

2. Verify that IKEv2 has established Secur|
Associations (SAs) between the Router i
the SAN switch FC

3. SAN switch encrypts the frames using-F
SP to ensure confidentiality.

4. Capture the frames using an analyzer

verify that the contents arencrypted an

cannot be read without decryption.
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Appendix-|Il

TestSetupandTestProcedures

The Appendixconsist Listof parameter$o betestedunderProtocoltestof ER on
PON
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A. TestSetup:
EquipmentList:
Active Components:

OLT Emulator or equivalent The OLT Emulatoris a piece of equipment, which must be included in the ODN during
conformance or interoperability testing to capture and analyze the Standard managed Entities (ME) present on that Betwork. Th
GPON Analyzer wilnot alter, correct, or otherwise disturb any of the traffic present on the ODN.

Optical Distribution NetworkThe optical distribution network (ODN) is required to create the real time FTTH network to ensure
each optical receiver is operating in rougtilg midpoint of its dynamic range; ensuring the receiver is not operating is a stressed
mode, which could cause bit errors.

EthernetTraffic GeneratarA traffic generatoicreatedraffic, or packetsthatmachineon a networkconsumeA networktraffic
generatoiis built to resemblean actualmachineon the networkfrom the perspectiveof the targetmachinesThesehardwareor
softwaretoolsprovidevisibility into the impact of traffic on network resources.
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-OLT: OpticalLine Terminal
-PONSFP(C++)PassiveOptical Network Interface
-ONT: OpticalNetwork Terminal
- OLT Emulatoror equivalent
-Traffic Generator

- PPPOHEIPOEServer

- LCT/ Console

- NMS/EMS

Server

(Optional)

Optical Power

meter

PassiveComponents:

-1*N Splitter

-PatchCord

-Rack

-FiberDistribution Box
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B. InteroperabilityTestSetup:

WhenanONU/ONT andOLT pairis beingtested folinteroperability belowfigure-1 definesthe basictestsetupfor interoperabilitytesting.

-<+—Downstream Upstream——»
Ethernet Traffic Generator
o) < o)
ODN
ONU
OLT
A% S/R R/S U

Ethernet
(100Mbps or 1000Mbps)

Optical Distribution
Network

Figure.B.1: Basicsetupfor interoperability testing
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<«+—Downstream—— —Upstream——»

Ethernet Traffic Generator

/

T

.

OLT ODN ONU2
V S/R R/S U
Ethernet
(100Mbps or 1000Mbps)

Optical Distribution
Network

Figure. B.2: Setupfor interoperability testsrequiring multiple ONUs/ONTs
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Upstream—»

<«+—Downstream——

Ethernet Traffic Generator

Port 1
0 / 0
L Port 2
ODN
ONU
3 \
o
@
OLT
V S/IR R/S u

Ethernet
(100Mbps or 1000Mbps)

Optical Distribution
Network

Figure. B.3: Setupfor interoperability testswith ONU/ONT supporting multiple U interfaces
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< DS TRAFFIC

GENERATOR

ENIENE
ENIENE

Fiber

Fiber

ONU/ON"

OLTEMULATOR

ODN: OpticalDistributionNetwork
Figure.B.4: OLT Emulator TestSetupfor interoperability testswith OLT and ONU/ONT
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List1(GPONProtocol test)

List-1(GPON-Protocol test)

Table .1
Details mentioned
S| No Parameter under Clauses
1 Security 1.0
2 Network degradation check 2.0
3 Activation method 3.0

1.0 Security

This clause discusses the data security issues in P@bi$clisses the threat model that the security is intended to counter. It then discusses the basic key
exchange and activation method. The basic concern in PON is that the downstream data is broadcasted to all ONUs fzt&sDiNd ifoat malicious user

were to reprogramme his ONU, then the malicious user could listen to all the downstream data of all the users. It is this 'eagehdeapgimt the PON
security system is intended to counter.

Specification
The following conformance parametease desgbedin this clause:
SINo | Parameter Reference | Value/Comment Remark
in G.984.3
1 Encryption system 12.2 Meet the requirement of ClI | Tested by protocol analyser or simulated on CLI of O
12.2

2 Data encryption key 12.3 Meet the requirement of Cl

exchange 12.3
3 Data encryption key switeh | 12.4 Meet the requirement of ClI

over 12.4

2.0 Network degradation check
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Following parameters encompasses mechanisms to check that any telecom equipment does not degrade performance of akisting/metwit is
connected..

2.1 Items detected at OLT

The following conformance parametease describeah this clause

SINo | Type Description Reference |  Value/Comment Remark
in G.984.3

1. LOSI Loss of signal for ONUi 1111 Meet the requirement | Tested byprotowl analyser oSimulated by
of Cl11.1.1 removing fibre from ONU or turning off ONU

2. LOS Loss of signal 1111 Meet the requirement
of Cl 11.1.1

3. LOFi Loss of frame of ONUi 1111 Meet the requirement
of Cl 11.1.1

4, DGi Receive dyinggasp of ONUi| 11.1.1 Meetthe requirement
of Cl 11.1.1

5. LOAMi | Loss of PLOAM for ONUi | 11.1.1 Meet the requirement
of Cl 11.1.1

6. SDi Signal degraded of ONUi | 11.1.1 Meet the requirement | Tested by protocol analyser
of Cl 11.1.1 Or

7. SFi Signal fail of ONUi 11.1.1 Meet the requirement | Self-declaration of conformity (SDoC) along with
of Cl11.1.1 corroboration with datasheet/test report from chip

8. DOWi Drift of window of ONUi 1112 Meet the requirement vendor_ may be_ accepted agamst .th's parameter_tl
of Cl11.1.1 accredited/designated Lab is equipped to test this

_ — parameter.
9. LCDGi | Loss of GEM channel 11.1.1 Meet the requirement
delineation of Cl11.1.1
10. | RDIi Remote defect indication of| 11.1.1 Meet the requirement
ONUi of Cl 11.1.1
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11. | TF Transmitter failure 1111 Meet therequirement
of Cl11.1.1

12. | SUFi Startup failure of ONUI 1111 Meet the requirement
of Cl 11.1.1

13. | DFi Deactivate failure of ONUi | 11.1.1 Meet the requirement
of Cl 11.1.1

14. | LOAI Loss of acknowledge with | 11.1.1 Meet the requirement
ONUi of Cl 11.1.1

15. | MEMi Message Error message | 11.1.1 Meet the requirement
from ONUI of Cl 11.1.1

16. | PEEi Physical equipment error of 11.1.1 Meet the requirement
ONUi of Cl 11.1.1

17. | TIWi Transmission interference | 11.1.1 Meet the requirement
warning of Cl11.1.1

18. | LOKi Lossof key synch with 1111 Meet the requirement
ONUi of Cl 11.1.1

2.2 ltems detected at ONU

The Pllowing conformance parametaase describeih this clause

Sl Type Description Reference | Value/Comment Remark
No in G.984.3
1. LOS Loss of signal 11.1.2 Meet the requirement Tested by protcmj ana|yser oSimulated by removing
of Cl11.1.2 fibre from ONU or turning off ONU
2. LOF Loss of frame 11.1.2 Meet the requirement| Tested by protaal analyser oSimulated by removing
of Cl11.1.2 fibre from ONU or turning off ONU
3. | DACT | Deactivate ONUD 11.1.2 Meet the requirement) Tested by protocol analyser or simulated by comman(
of Cl11.1.2
4. | DIS Disabled ONU 11.1.2 Meet the requirement Tested by protocanalyser or simulated by command
of Cl 11.1.2
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Tested by protocol analyser

Undertaking/Self declaration of conformity (SDoC) alg
with corroboration with datasheet/test report from chig
vendor may baccepted against this parameter.

5. | SF Signal failed 11.1.2 Meet the requirement
of Cl 11.1.2 Or
6. | SD Signal degraded 11.1.2 Meet the requirement
of Cl 11.1.2
7. | LCDG | Loss of GEM channel 11.1.2 Meet the requirement
delineation of Cl 11.1.2
8. |TF Transmitter failure 11.1.2 Meet the requirement
of Cl 11.1.2
9. | SUF Startup failure 11.1.2 Meet the requirement
of Cl 11.1.2
10. | MEM Message error message | 11.1.2 Meet the requirement
of Cl 11.1.2
11. | MIS Link mismatching 11.1.2 Meet the requirement
of Cl 11.1.2
12. | PEE Physical equipment error | 11.1.2 Meet the requirement
of Cl 11.1.2
13. | RDI Remote defect indication i 11.1.2 Meet the requirement
ONU of Cl 11.1.2

3.0

The term "activation process" refers to the set of distributed procedures allowing an inactive ONU to join or resumesapethédON.

Activation method

The activation process includes three phases: parameter learning, serial number acquisition and ranging.

The following conformance parametease describeth this clause

10.2.3

Sl No | Parameters Reference in Value/Comment Remarks
G.984.3
ONU activationstates, timers and 10.2.1 Meet the requirement of CI | Tested by protocol analyser or Console
counters 10.2.1
ONU state specification 10.2.2 Meet the requirement of Cl
10.2.2
ONU state diagram 10.2.3 Meet the requirement of Cl | Tested by protocanalyser

Or
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ONU functional transitions

10.2.4

Meet the requirement of ClI
10.2.4

Self-declaration of conformity (SDoC) along
with corroboration with datasheet/test report
from chip vendor may be accepted against thi
parameter till accredited/designated Lab is
equipped to test this parameter.
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updating equalization delay

10.3.5

Sl No | Parameters Reference | Value/Comment Remarks
in G.984.3

ONU events 10.2.5 Meet the requirement of Cl | Tested by protocol analyser or Console

10.2.5
OLT common part 10.3.1 Meet the requirement of ClI

10.3.1
ONU-specific part 10.3.2 Meet the requirement of Cl

10.3.2
Quiet window creation 10.3.3 Meet the requirement of Cl | Tested by protocol analyser

10.3.3 Or
Activation process failure | 10.3.4 Meet the requirement of Cl | Selfdeclaration of conformity (SDoC) along with corroborati
detection 10.3.4 with datasheet/test repdrom chip vendor may be accepted
Phase monitoring and 10.3.5 Meet the requirement of Cl | against this parameter till accredited/designated Lab is equi

to test this parameter.

Fibre distance measuremen

10.3.6

Meet the requirement of Cl
10.3.6

Tested by protocol analyser or Console

Timing relationships during | 10.4.2 Meet the requirement of Cl
serial number acquisition 10.4.2
Size of the quiewindow 10.4.2.2 Meet the requirement of Cl

during serial number
acquisition

10.4.2.2

Testedby protocol analyser

Or

Self-declaration of conformity (SDoC) along with corroborati
with datasheet/test report from chip vendor may be accepte
against this parameter till accredited/designated Lab is equi
to test this parameter.
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List2(XGPONProtocol test)

SI No

Parameter

Clausein
standard

ONU Activation

1.0

Security

2.0

WIN|F-

Networkdegradation check

3.0

1.0 ONU activation
The term "activation process" refers to the set of distributed procedures allowing an inactive ONU to join or resuntesapethddON. The activation
process includes three phases: synchronization, seri@dananquisition, and ranginghe llowing conformance parametease describeth this clause

SINo Parameter CR;(.a;g;e.gcem Value/ Reference Remark
1. | Power up 12.2.4 Meet the requirement of | Tested by protocol analyser
12.2.4 Or
Self-declaratiorof conformity (SDoC) along with
corroboration with datasheet/test report from ch
vendor may be accepted against this paramete
accredited/designated Lab is equipped to test t
parameter.
2. | Downstream synchronization 12.2.4 Meet the requirement of | Tested by protocol analyser or ONT debug
attained(LODS cleared) 12.2.4 console
3. | Loss of downstream 12.2.4 Meet the requirement of
synchronization(LODS) 12.2.4
4. | Receive broadcast Profile 12.2.4 Meet the requirement of | Tested by protocanalyser
PLOAM 12.2.4 Or
5. | Receive unicast ProfileLOAM 12.2.4 Meet the requirement of | Self-declaration of conformity (SDoC) along wit
12.2.4 corroboration with datasheet/test report from cli
6. | Receive broadcast Serial Numbg 12.2.4 Meet the requirement of | vendor may be accepted against this paramete
grant 12.2.4 accredited/designated Lab is equipped to test t
parameter.
7. | Receive Assign ONU ID PLOAM 12.2.4 Meet the requirement of
(SN match) 12.2.4 Tested by protocol analyser or ONT debug
8. | Receive directed Ranging time | 12.2.4 Meet the requirement of | console
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PLOAM 12.2.4
9. | Receive Ranging grant 12.2.4 Meet the requirement of | Tested by protocol analyser
12.2.4 Or
10. | Receive broadcast Ranging timg 12.2.4 Meet the requirement of | Self-declaration of conformity (SDoC) along wit
PLOAM 12.2.4 corroboration with datasheet/tesport from chip
11.| TO1 expired 12.2.4 Meet the requirement of | vendor may be accepted against this paramete
12.2.4 accredited/designated Lab is equipped to test t
12. | Receive directed Deactivate ON| 12.2.4 Meet the requirement of | parameter.
ID PLOAM 12.2.4
13. | Receive broadcast Deactivate | 12.2.4 Meet the requirement of
ONU ID PLOAM 12.2.4
14.| Receive Disable PLOANI 12.2.4 Meet therequirement of | Tested by protocol analyser or ONT debug
Disable specific SN option 12.2.4 console
(SN match)
15. | Receive Disable PLOANI 12.2.4 Meet the requirement of
Enable specific SN option(SN 12.2.4
match)
16. | TO2 expired 12.2.4 Meet the requirement of
12.2.4
17.| Receive bandwidth grant with | 12.2.4 Meet the requirement of
data allocation 12.2.4
18. | Receive Disable PLOAM 12.2.4 Meet the requirement of | Tested by protocol analyser
i Disable All option 12.2.4 Or
19. | Receive Disable PLOAM 12.2.4 Meet the requirement of | Self-declaration of conformity (SDoC) along wit
i Enable All option 12.2.4 corroboration with datasheet/tesport from chip
20. | Receive directed PLOAM grant | 12.2.4 Meetthe requirement of | vendor may be accepted against this paramete
12.2.4 accredited/designated Lab is equipped to test t
21. | Receive Request_ Registration | 12.2.4 Meet the requirement of | parameter.
PLOAM 12.2.4
22.| Receive Assign Alloc ID PLOAM 12.2.4 Meet the requirement of
12.2.4 Tested by protocol analyser or ONT debug
23. | Receive Key Control PLOAM 12.2.4 Meet the requirement of | console
12.2.4
24.| Receive Sleep Allow PLOAM 12.2.4 Meet the requirement of

Annexure to ERs 2.26/ Decembef024

431



List2(XGPONProtocol test)

| [ 12.2.4 |
1.1 OLT and ONU timing relationships
The following conformance parametease describeh this clause
SI Parameter Referencein Value/ Remark
No G.987.3 Reference
1. | Timing of ONU upstream 13.1.1 Meet the Tested by protocol analyser
transmissions requirement of Or
13.1.1 Seltdeclaration of conformity (SDoC) along with corroboration w
2. | Timing relationships and quiet | 13.1.2 Meet the datasheet/test report from chip vendor may be accepted atpsnst
window during serial number requirement of parameter till accredited/designated Lab is equipped to test this
acquisition 13.1.2 parameter.
3. | Timing relationships and quiet | 13.1.3 Meet the
window during ranging requirement of
13.1.3
2.0 Security

This clause discusses threat models characteristic for tHeQIE operating environment, and specifies authentication, data integrity, and privacy protection
aspects of the system.

XG-PON security is intende protect against the following threats:

a) Since downstream data is broadcast to all ONUs attached to HOKRGOLT, a malicious user capable of replacing goragramming an ONU
would be capable of receiving all downstream data intended for all ciedngsers.

b) Since upstream data received by tipdical line termina(OLT) can originate from any ONU attached to the-RGN optical distribution network
(ODN), a malicious user capable of replacing epmegramming an ONU could forge packets so asngersonate a different ONU (i.e., theft of
service).

c) An attacker could connect a malicious device at various points on the infrastructurey(éagipering with street cabinets, spare ports, or fibre

cables). Such a device could intercept and/oregda traffic. Depending on the location of such a device, it could impersonate an OLT or
alternatively it could impersonate an ONU.
d) A malicious user in any of the above scenarios could record packets transmitted assibe qptical networfPON) andreplay them back onto the

PON later, or conduct bftipping attacks.

The following conformance parametaase describedh this clause
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SINo Parameter (F;ggr?e.gcem Value/ Reference Remark
1. | Threat model for X&ON 15.1 Meet the Tested by protocol analyser
requirement ofl5.1 | Or
2. | XGEM payload encryption 15.4 Meet the Selfdeclaration of conformity (SDoC) along with corroboratior
system requirement of 15.4 with datasheet/test report from chip vendor may be accepted
3. |ntegr|ty protection and data 15.6 Meet the against this parameter till aCCfedited/deSignated Lab is eqUIpF
origin verification for PLOAM requirement of 15.4 test this parameter.
4. | Authentication 15.2 Meet the Tested by protocol analyser or ONT delmogisole or ONT log.
requirement of 15.2
5. | Key derivation 15.3 Meet the

requirement of 15.3

6. | Data encryption key exchange al 15.5
activation mechanism

Meet the
requirement of 15.5

data encryption strength

7. | Integrity protection and data 15.7 Meet the
origin verification for OMCI requirement ofl5.7
8. | Integrity and data origin 15.8 Meet the Tested by protocol analyser
verification key switching requirement of 15.§ Or
9. | XG-PON systems with reduced | 15.9 Meet the Seltdeclaration of conformity (SDoC) along with corroboratior

requirement of 15.9

with datasheet/test report from chip vendor may be accepted
against this parameter till accredited/designated Lab is equipy
test this parameter.

3.0Network degradation check:

Following parameters encompassgschanisms to check that any telecom equipment does not degrade performance of existing network to which it is

connected.

3.1 Items detected at OLT:
The following conformance parametease describeth this clause

SI No Referencein

Parameter G 9873

Value/ Reference

Remark
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Meet the

requirement of

14.2.1

1. | Loss of burst for ONU 14.2.1

2. | Loss of signal 14.2.1

3. | Transmission interference 14.2.1
warning for ONUi

4. | Startup failure of ONUi 14.2.1

5. | Disable failure of ONU. 14.2.1

6. | Loss of PLOAM channel with 14.2.1
ONUIi

7. | Loss of OMCI channel with ONU 14.2.1
i

Tested by protocol analyser or LCT.

Tested by protocol analyser

Or

Selfdeclaration otonformity (SDoC) along with corroboration

with datasheet/test report from chip vendor may be accepted

against this parameter till accredited/designated Lab is equipf
test this parameter.

3.2 Items detected at ONU

The following conformance parametease describeh this clause

SI No Referencein Remark
Parameter G.987 3 Value/ Reference

1 Loss of downstream synchro | 14.2.2 Tested by protocol analyser or ONT console
nization.
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Clausein

SINo Parameter standard
1 ONU Activation 1.0
2 Security 2.0
3 Networkdegradation check 3.0

1.0 ONU activation

The term "activation process" refers to the set of distributed procedures allowing an inactive ONU to join or resuntesapethddON. The activation
process includes three phases: synchronization, serid@ber acquisition, and rangirithe llowing conformance parametease describeih this clause

SINo Parameter ch;g[)e;iem Value/ Reference Remark
1. | Power up Table C.12.4 | Meet the requirement o] Tested by protocol analyser
Table C.12.4 Or
2. | Downstream synchronization Table C.12.4 | Meet the requirement o| Self-declaration of conformity (SDoC) along with
attained Table C.12.4 corroboration with datasheet/test report from chip
DSYNC vendor may be accepted against this parameter ti
accredited/designated Lab is equipped to test this
parameter.
3. | Loss of downstream Table C.12.4 | Meet the requirement o] Tested by protocol analyser or ONT debug consol
synchronization LODS Table C.12.4
4. | Initial Profile Acquired Table C.12.4 | Meet the requirement o
Table C.12.4
5. | Timer TO2 expires Table C.12.4 | Meet the requirement o
Table C.12.4
6. | ONU-ID assignment Table C.12.4 | Meet the requirement o
Table C.12.4
7. | EqD assignment Table C.12.4 | Meet the requirement o
Table C.12.4
8. | EnableSN request Table C.12.4 | Meet the requirement o
Table C.12.4
9. | Assign_AllocID Table C.12.4 | Meet the requirement o
Table C.12.4
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10. | Key_Control Table C.12.4 | Meet the requirement o
Table C.12.4
11.| Timer TO1 expires Table C.12.4 | Meet the requirement o] Tested by protocol analyser
Table C.12.4 Or
12.| SN grant Table C.12.4 | Meet the requirement o] Self-declaration of conformity (SDoC) along with
Table C.12.4 corroboration with datasheet/test report from chip
13. | Directed PLOAM grant Table C.12.4 | Meet the requirement o] vendor may be accepted against this parameter ti
Table C.12.4 accredited/designated Lab is equipped to test this
14.| Data grant Table C.12.4 | Meet the requirement o| parameter.
Table C.12.4
15. | Directed deactivate Table C.12.4 | Meet the requirement o
Table C.12.4
16. | ONU-ID request Table C.12.4 | Meet the requirement o
Table C.12.4
17.| Broadcast deactivate Table C.12.4 | Meet the requirement o
Table C.12.4
18. | Burst_Profile Table C.12.4 | Meet the requirement o
Table C.12.4
19. | Ranging_Time (relative Table C.12.4 | Meet the requirement o
adjustment) Table C.12.4
20. | Request_Registration Table C.12.4 | Meet the requirement o
Table C.12.4
21. | Sleep_Allow Table C.12.4 | Meet the requirement o
Table C.12.4
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1.1 OLT and ONU timing relationships
The following conformance parametease describedh this clause

SINo Parameter géggge;ie "N | Value/ Reference Remark

1. | Timing of ONU upstream C.13.11 Meet the requirement o] Tested by protocol analyser
transmissions C.13.1.1 Or

2. | Timing relationships and quiet | C.13.1.2 Meet the requirement o] Self-declaration of conformity (SDoC) along with
window duing serial number C.13.1.2 corroboration with datasheet/test report from chip
acquisition vendor may be accepted against this parameter ti

3. | Timing relationships and quiet | C.13.1.3 Meet the requirement o| accredited/designated Lab is equipped to test this
window during ranging C.13.1.3 parameter.

2.0 Security

This clause discusses threat models characteristic for thePd@®perating environment, and specifies authentication, data integrity, and privacy
protection aspects of the system.
XGS-PON security is intended to protect against the following threats:

A Since downstream data is broadcast to all ONUs attached to theaGhdljcious user capable of replacing epregramming an ONU would be
capable of receiving all downstream data intended for all connected users.

A Since upstream data received by the OLT can originate from any ONU attached to #ROXGSptical distribtion network (ODN), a malicious
user capable of replacing orpeogramming an ONU could forge packets so as to impersonate a different ONU (i.e., theft of service).

A An attacker could connect a malicious device at various points on the infrastruogurey(éampering with street cabinets, spare ports or fibre

cables). Such a device could intercept and/or generate traffic. Depending on the location of such a device, it couldtémger&ui or
alternatively it could impersonate an ONU.

A A malicioususer in any of the above scenarios could record packets transmitted on the PON and replay them back onto the POMdatr, or co
bit-flipping attacks.

The following conformance parametease describeth this clause
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SINo Parameter gc.e;gge;(ie "N | value/ Reference Remark
1. | Threat model C.15.1 Meet the requirement o] Tested by protocol analyser
C.15.1 Or
2. | XGEM payload encryption C.154 Meet the requirement o] Self-declaration of conformity (SDoC) along with
system C.154 corroboration with datasheet/test report from chip vendor
3. | Integrity protection and data C.15.6 Meet the requirement o] may be accepted against thsrameter till
origin verification for PLOAM C.15.6 accredited/designated Lab is equipped to test this param¢
4. | Integrity and data origin C.158 Meet the requirement o
verification key switching C.15.8
5. | XGS-PON systems with reduced C.15.9 Meet the requirement o
data encryption strength C.15.9
6. | Authentication C.15.2 Meet the requirement o] Tested byprotocol analyser or ONT debug console or ON]
C.15.2 console or ONT log.
7. | Key derivation C.153 Meet the requirement o
C.15.3
8. | Data encryption key exchange a C.15.5 Meet the requirement o
activation mechanism C.15.5
9. | Integrity protection and data C.15.7 Meet the requirement o
origin verification for OMCI C.15.7

3.0Network degradation check
Following parameters encompasses mechanisms to check that any telecom equipment does not degrade performancetwfakistingnrch it is

connected

3.1ltems detected at OLT:

The following conformance parametease describeth this clause
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SINo | Parameter Remark
Reference in
G.9807.1 Value/ Reference
1. | Loss of burst for ONUi C.l4.2 Meet the requirement o] Tested by protocol analyserlo€T
C.l4.2
2. | Loss of signal C.l4.2
3. | Transmission interference C.l4.2 Tested by protocol analyser
warning for ONU i Or
Self-declaration of conformity (SDoC) along with
corroboration with datasheet/test report from chip vendor
may be accepted agairkis parameter till
4. | Startup failure of ONUI. C14.2 accredited/designated Lab is equipped to test this param:
5. | Disable failure of ONUI. C.l14.2
6. | Loss of PLOAM channel with C.l4.2
ONUi.
7. | Loss of OMCC channel with Cl4.2
ONUI
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The following conformance parametease describeih this clause

List3(XGSPONProtocol test)

SINo Reference in Remark
Parameter G.9807.1 Value/ Reference

1 Loss of downstream C.14.3 Meet the requirement o| Tested by protoca@nalyser or ONT console
synchronization. C.l143
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SI No

Parameter

Clausein
standard

ONU activation

1.0

2.0

1
2 Security
3

Network degradation check

3.0

1.0 ONU activation

The activatiomproper includes three phases: downstream synchronization, serial number acquisition (ONU discovery), and ranging.
1.1 TWDM PON ONU activation cycle

This clause specifies the TC layer behaviour of a TWDM PON ONU using a state machine. As a matter aframyvbri ONU activation cycle state
machine can be partitioned into two blocks:dg&divation proper, and (2) operation and tuning.
The following conformance parametease describeth this clause

SINo | Parameters Eeéejg%récg Value/ References Remark
1. | ONU activation cycle states Tablel2-1 | Meet the requirement of | Tested by protocol analyser
Tablel2-1 Or
2. | Initial state 12.1.4 Meet the requirement of | Self-declaration of conformity (SDoC) along with corroboratior
12.1.4 with datasheet/test report from chip vendor may be accepted
against this pameter till accredited/designated Lab is equippe
test this parameter.
3. | O1/0ff-Synct 01.1 12.1.4 Meet the requirement of | Tested by protocol analyser or ONT console
12.1.4
4. | O1/Profile Learning 01.2 12.1.4 Meet the requirement of
12.1.4
5. | Serial Number state 12.1.4 Meet the requirement of
12.1.4
6. | Ranging state 12.1.4 Meet the requirement of
12.1.4
7. | Operation state 12.1.4 Meet the requirement of
12.1.4
8. | O5/Associated 05.1 12.1.4 Meet the requirement of
12.1.4
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9. | O5/Pending 05.2 12.1.4 Meet the requirement of
12.1.4
10. | Intermittent LODS state 12.1.4 Meet the requirement of
12.1.4
11. | Emergency Stop state 12.1.4 Meet the requirement of
12.1.4
12. | Downstream Tuning state 12.1.4 Meet the requirement of
12.1.4
13.| 0O8/Off-Synct 08.1 12.1.4 Meet the requirement of | Tested by protocol analyser
12.1.4 Or
14.| O8/Profile Learning 08.2 12.1.4 Meet the requirement of | Self-declaration of conformity (SDoC) along with corroboratior|
12.1.4 with datasheet/test report from chip vendor may be accepted
15. | Upstream Tuning state 12.1.4 Meet the requirement of | againsthis parameter till accredited/designated Lab is equippg
12.1.4 test this parameter.
16. | ONU activation cycle state Tablel2-2 | Meet the requirement of
machinetimers Tablel12-2
17. | Discovery timer 12.1.4 Meet the requirement of
12.1.4
18. | Ranging timer 12.1.4 Meet the requirement of
12.1.4
19. | Loss of downstream 12.1.4 Meet the requirement of
synchronization (LODS) timer. 12.1.4
20. | LODS protection timer 12.1.4 Meet the requirement of
12.1.4
21.| Downstream tuning timer 12.1.4 Meet the requirement of
12.1.4
22. | Upstream tuning timer 12.1.4 Meet the requirement of
12.1.4
23. | ONU activation cycle state Tablel2-3 | Meet the requirement of
machine inputs Tablel12-3
24.| DSYNC 12.1.4 Meet the requirement of
12.1.4
25.| LODS 12.1.4 Meet the requirement of | Tested by protocol analyser or ONT console
12.1.4
26. | SFC match 12.1.4 Meet the requirement of | Tested by protocol analyser
12.1.4 Or
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27.| DWLCH ok to work 12.1.4 Meet therequirement of Self-declaration of conformity (SDoC) along with corroboratior]
12.1.4 with datasheet/test report from chip vendor may be accepted
28.| DWLCH not appropriate 12.1.4 Meet the requirement of | against this parameter till accredited/designated Lab is equipy
12.1.4 test this parameter.
29.| TOZ expires 12.1.4 Meet the requirement of
12.1.4
30. | TO1 expires 12.1.4 Meet the requirement of
12.1.4
31.| TO2 expires 12.1.4 Meet the requirement of
12.1.4
32. | TO3expires 12.1.4 Meet the requirement of
12.1.4
33.| TO4 expires 12.1.4 Meet the requirement of
12.1.4
34. | TO5 expires 12.1.4 Meet the requirement of
12.1.4
35. | SN grant 12.1.4 Meet the requirement of
12.1.4
36. | Directed PLOAM grant 12.1.4 Meet therequirement of
12.1.4
37. | Data grant 12.1.4 Meet the requirement of
12.1.4
38. | ONU-ID Assignment 12.1.4 Meet the requirement of | Tested by protocol analyser or ONT console
12.1.4
39. | EqD Assignment 12.1.4 Meet the requirement of
12.1.4
40. | Deactivate ONUID request 12.1.4 Meet the requirement of | Tested by protocol analyser
12.1.4 Or
Self-declaration of conformity (SDoC) along with corroboratior
with datasheet/test report from chip vendor may be accepted
against this parameter till accredited/designatedis.aljuipped tc
test this parameter.
41.| Disable SN request 12.1.4 Meet the requirement of | Tested by protocol analyser or ONT console
12.1.4
42.| Enable SN request 12.1.4 Meet the requirement of
12.1.4
43.| Calibration request 12.1.4 Meet the requirement of | Tested by protocol analyser
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12.1.6

12.1.4 Or

44. | Tuning request 12.1.4 Meet the requirement of | Self-declaration of conformity (SDoC) along with corroboratior|
12.1.4 with datasheet/test report from chip vendor may be accepted

45. | US Tuning confirmtion 12.1.4 Meet the requirement of | against this parameter till accredited/designated Lab is equipy
12.1.4 test this parameter.

46. | System_Profile 12.1.4 Meet the requirement of
12.1.4

47.| Channel_Profile 12.1.4 Meet the requirement of
12.1.4

48. | Burst_Profile 12.1.4 Meet the requirement of
12.1.4

49. | Ranging_Time 12.1.4 Meet the requirement of

(relative adjustment) 12.1.4

50. | Request_Registration 12.1.4 Meet the requirement of
12.1.4

51. | Assign_AllocID 12.1.4 Meet the requirement of | Tested by protocanalyser or ONT console
12.1.4

52. | Key_Control 12.1.4 Meet the requirement of
12.1.4

53.| Sleep_Allow 12.1.4 Meet the requirement of | Tested by protocol analyser
12.1.4 Or

54.| Adust_Tx_Wavelength 12.1.4 Meet the requirement of | Self-declaration of conformity (SDoC) along with corroboratior|
12.1.4 with datasheet/test repdrom chip vendor may be accepted

55. | Protection_Control 12.1.4 Meet the requirement of | against this parameter till accredited/designated Lab is equipy
12.1.4 test this parameter.

56. | OLT support of the TWDM ONU| 12.1.5 Meet the requirement of

activation 12.1.5
57. | ONU power levelling 12.1.6 Meet the requirement of

1.2 PtP WDM ONU activation cycle state machine

The following conformance parametease describeth this clause

SINo

Parameters

Reference
in G.989.3

Value/ References

Remark
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1. | ONU activation cycle states 12.2.2 Meet the requirement of | Tested by protocol analyser
12.2.2 Or
2. | Initial state 12.2.2 Meet the requirement of | Selft-declaration of conformity (SDoC) along with corroboratior|
12.2.2 with datasheet/test report frachip vendor may be accepted
against this parameter till accredited/designated Lab is equipy
test this parameter.
3. | O1/0ff-Synct O1.1 12.2.2 Meet the requirement of | Tested by protocanalyser or ONT console
12.2.2
4. | O1/Profile Learning O1.2 12.2.2 Meet the requirement of
12.2.2
5. | Serial Number state 12.2.2 Meet the requirement of
12.2.2
6. | Operation state 12.2.2 Meet the requirement of
12.2.2
7. | Intermittent LODS state 12.2.2 Meet therequirement of
12.2.2
8. | Emergency Stop state 12.2.2 Meet the requirement of
12.2.2
9. | Downstream Tuning state 12.2.2 Meet the requirement of
12.2.2
10.| O8/0ff-Synct 08.1 12.2.2 Meet the requirement of | Tested by protocol analyser
12.2.2 Or
11.| O8/Profile Learning 08.2 12.2.2 Meet the requirement of | Self-declaration of conformity (SDoC) along with corroboratior
12.2.2 with datasheet/test report from chip vendor may be accepted
12.| Upstream Tuning state 12.2.2 Meet the requirement of | against this parameter till accredited/designated Lab is equipy
12.2.2 test this parameter.
13.| ONU activation cycle state 12.2.2 Meet the requirement of
machine timers 12.2.2
14.| Discovery timer 12.2.2 Meet the requirement of
12.2.2
15.| Loss of downstream 12.2.2 Meet the requirement of
synchronization (LODS) timer. 12.2.2
16.| LODS Protection timer 12.2.2 Meet the requirement of
12.2.2
17.| Downstream Tuning timer 12.2.2 Meet the requirement of
12.2.2
18.| Upstream tuning timer 12.2.2 Meet the requirement of
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12.2.2
19.| ONU activation cycle state 12.2.2 Meet the requirement of
machine inputs 12.2.2
20.| DSYNC 12.2.2 Meet the requirement of
12.2.2
21.| LODS 12.2.2 Meet the requirement of | Tested by protocol analyser or ONT console
12.2.2
22.| SFC match 12.2.2 Meet therequirement of Tested by protocol analyser
12.2.2 Or
23.| DWLCH ok to work 12.2.2 Meet the requirement of | Self-declaration of conformity (SDoC) along with corroboratior|
12.2.2 with datasheet/test report from chip vendor may be accepted
24.| DWLCH not appropriate 12.2.2 Meet the requirement of | against this parameter till accredited/designated Lab is equipy
12.2.2 test ths parameter.
25.| TOZ expires 12.2.2 Meet the requirement of
12.2.2
26.| TO2 expires 12.2.2 Meet the requirement of
12.2.2
27.| TO3expires 12.2.2 Meet the requirement of
12.2.2
28.| TO4 expires 12.2.2 Meet the requirement of
12.2.2
29.| TO5 expires 12.2.2 Meet the requirement of
12.2.2
30.| ONU-ID Assignment 12.2.2 Meet the requirement of | Tested by protocol analyser or ON®nsole
12.2.2
31.| Deactivate ONULID request 12.2.2 Meet the requirement of | Tested by protocol analyser or ONT console
12.2.2
32.| Disable SN request 12.2.2 Meet the requirement of | Tested by protocol analyser or ONT console
12.2.2
33.| Enable SN request 12.2.2 Meet therequirement of Tested by protocol analyser or ONT console
12.2.2
34.| Tuning request 12.2.2 Meet the requirement of | Tested by protocol analyser
12.2.2 Or
35.| US Tuning confirmation 12.2.2 Meet the rgquirement of Self-declaration of conformity (SDoC) along with corroboratior]
12.2.2 with datasheet/test report from chip vendor may be accepted
36.| System_Profile 12.2.2 Meet the requirement of | against this parameter till accredited/designated Lab is equipy
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12.2.2 test this parameter.
37.| Channel_Profile 12.2.2 Meet the requirement of
12.2.2
38.| Burst_Profile 12.2.2 Meet the requirement of
12.2.2
39.| Key_Control 12.2.2 Meet the requirement of | Tested byprotocol analyser or ONT console
12.2.2
40.| Sleep_Allow 12.2.2 Meet the requirement of | Tested by protocol analyser
12.2.2 Or
41.| Adust_Tx_Wavelength 12.2.2 Meet the requirement of | Self-declaration of conformity (SDoC) along with corroboratior|
12.2.2 with datasheet/test report from chip vendor may be accepted
42.| Protection_Control 12.2.2 Meet the requirement of | against thigparameter till accredited/designated Lab is equipps
12.2.2 test this parameter.
43.| Rate_Control 12.2.2 Meet the requirement of
12.2.2

1.3

NG-PON2OLT and ONU timing relationships

The following conformance parametease describeth this clause

window during ranging

SI No | Parameters Reference | Value/ References Remark
in G.989.3

Timing of ONU upstream 13.1.1 Meet the requirement of | Tested by protocol analyser
transmissions 13.1.1 Or
Timingrelationships and quiet | 13.1.2 Meet the requirement of | Seltdeclaration of conformity (SDoC) along with corroboration
window during serial number 13.1.2 with datasheet/test report from chip vendor may be accepted
acquisition against this parameter till accredited/designated Lab is equippe
Timing relationships and quiet | 13.1.3 Meet the requirement of | to test this parameter.

13.1.3
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Security

This clause discusses threat models characteristic fiN@GRHRON2operating environment, and specifies authentication, data integrity and privacy protection
aspects of the systemdG-PON2 security is intended to protect against the following threats:

1)
2)

3)

4)

Since downstream data is broadcast to all ONUs attached to tHe&OW2 OLT CT, a malicious user capable of replacing grogramming an
ONU would be capable of receiving all downstream data intended for all connected users.

Since upstream data receivdéy the OLT CT can originate from any ONU attached to theROBI2 optical distribution network (ODN), a
malicious user capable of replacing opregramming an ONU could forge packets so as to impersonate a different ONU (i.e., theft of service).
An attacker could connect a malicious device at various points on the infrastructurby(déagmpering with street cabinets, spare ports or fibre
cables). Such a device could intercept and/or generate traffic. Depending on the location of such a dewiddmpersonate an OLT CT or
alternatively it could impersonate an ONU.

A malicious user in any of the above scenarios could record packets transmitted on the passive optical network (PQiy)thrchreatk onto the
PON later, or conduct bftipping attacks.

The following conformance parametease describeth this clause

SI No | Parameter Reference| Value/ References Remark
in G.989.3
1. Authentication 15.2 Meet the requirement o Tested by protocol analyser or ONT debug console
15.2
2. Key derivation 15.3 Meet the requirement o
15.3
3. XGEM payload encryption systemn| 15.4 Meet the requirement o Tested by protocol analyser
15.4 Or
Self-declaration of conformity (SDoC) along with
corroboration with datasheet/test report from chip ven
may beaccepted against this parameter till
accredited/designated Lab is equipped to test this
parameter.
4. Data encryption key exchange an{ 15.5 Meet the requirement o Tested by protocol analyser or ONT debug console
activation mechanism 15.5
5. Integrity protection and data origin 15.6 Meet the requirement o Tested by protocol analyser
verification for PLOAM 15.6 Or
Self-declaration of conformity (SDoC) along with
corroboration with datasheet/test report from chip ven
may be accepted against thisgraeter till
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accredited/designated Lab is equipped to test this
parameter.
6. Integrity protection and data origir] 15.7 Meet the requirement o Tested by protocol analyser or ONT debug console
verification for OMCI 15.7
7. Integrity and data origin 15.8 Meet the requirement o Tested by protocol analyser
verification key switching 15.8 Or
8. NG-PON2 systems with reduced | 15.9 Meet the requirement g Self-declaration of conformity (SDoC) along with
data encryption strength 15.9 corroboration with datasheet/test report from chip ven
may be accepted against this parameter till
accrediteddesignated Lab is equipped to test this
parameter.
3.0 Network degradation check

Following parameters encompasses mechanisms to check that any telecom ealdpsant degrade performance of existing network to which it is
connected..
This clause captures the required actions that are performed in the TC layer, as opposed to those left to the disdraptenwdrder. In particular, the
effects of repeatededects of the same type are an implementation matter.

3.1 Items detected at OLT channel termination

The Pllowing conformance parametease describeih this clause

SINo Type Description CR;.egfggeigcem Value/ References Remark
1. LOS Loss of signal 14.2.1 Meet the requirement of 14.2.1 | Tested by protocol
analyser or LCT
2. TIWi Transmission interference warning for | 14.2.1 Meet the requirement of 14.2.1 | Tested by protocol
ONU i analyser
3. SUFi Startup failure of ONU. 14.2.1 Meet the requirement of 14.2.1 | Or
4. DFi Disable failure of ONY 14.2.1 Meet the requirement of 14.2.1 | Self-declaration of
5. LOPCi Loss of PLOAM channel with ONU 14.2.1 Meet the requirement of 14.2.1 | conformity (SDoC)
6. LOOCi Loss of OMCC channel with ONU 14.2.1 Meet the requirement of 14.2.1 | along with
7. | DOTXi Drift of transmitter wavelength warning | 14.2.1 Meet the requirement of 14.2.1 | corroboraibn with
8. | ALRFi Attenuation level request failure 14.2.1 Meet the requirement of 14.2.1 | datasheet/test report
from chip vendor may
be accepted against thi
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parameter till
accredited/designated
Lab is equipped to test
this parameter.

3.2 Items detected at ONU

The following conformance parametease describeah this clause

SINo Type Description Reference Value/ Reference Remark
in G.989.3
1 LODS Loss of downstream | 14.2.2 Meet the requirement of | Tested by protocol analyser or ONT debug console

synchrenization.

14.2.2
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List 5(1G/10G EPON Protocol test)

5.4

(Note: Tested by protocol analyser or ONT)

Security

In scenarios where the Operator cannot rely on security functions provided by the CPE. the network
may be exposed to various attacks (spoofing attacks. DoS attacks. etc.). The following Requirements
address this situation.

R-109

R-110

R-111

R-112

R-113

R-114

The ONU SHOULD be able to provide services to users with duplicate MAC addresses.
The ONU SHOULD be able to deny service to users with duplicate MAC addresses.

The ONU SHOULD inspect upstream and downstream DHCP packets in order to
discover the mapping of IP address to MAC address and populate an ARP table
associating these addresses with their respective U-interface and VLAN.

The ONU SHOULD ensure that downstream broadcast ARP requests are not sent on
U-interfaces that do not have the requested IP address.

The ONU SHOULD provide mechanisins to prevent user IP address spoofing. by
discarding upstream IP packets received from U-intertaces that do not match the
configured or DHCP discovered source IP address.

The ONU SHOULD be configurable with a list of IP address associated with user port
and VLAN. to be used for users having static IP configuration.

Annexure to ERs 2.26/ Decembef024 451



R-115

R-116

R-117

R-118

R-119

R-120

R-121

R-122
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In order to prevent source MAC flooding aftacks. the ONU SHOULD be able to limit the

number of source MAC addresses learned and forwarded from each user port. This limait
SHOULD be configurable per user port.

The OLT SHOULD be able to provide services to users with duplicate MAC addresses
(aligns with R-89/TR-101).

The OLT SHOULD be able to deny service to users with duplicate MAC addresses.

The OLT SHOULD provide a mechanism to prevent Broadband Network Gateway MAC
address spoofing.

The OLT SHOULD inspect upstream and downstream DHCP packets in order to discover
the mapping of IP address to MAC address and populate an ARP table associating these
addresses with the appropriate ONU and VLAN.

The OLT SHOULD ensure that downstream broadcast ARP requests are not forwarded to
ONUs that do not have the requested IP address.

The OLT SHOULD provide mechanisms to prevent user IP address spoofing, by
discarding upstream IP packets received from ONUs that do not match the configured or
DHCP-discovered source IP address.

The OLT SHOULD be configurable with a list of IP addresses associated with ONUs and
VLAN:Ss. to be used for subscribers with static IP configurations.

R-123 In order to prevent source MAC flooding attacks. the OLT SHOULD be able to limit the

number of source MAC addresses learned and forwarded from each ONU. This limit MUST
be configurable per ONU.
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9.9 Filtering

R-124 The OLT and ONU SHOULD allow configuring and applving the following filters. The
OLT MUST apply any configured filters in the downstream direction. and the ONU
MUST apply any configured filters in the upstream direction.

1. Source MAC address filter. This filter MAY be used in one of the following ways:
1. Allowing access from a specific MAC address,
ii. Denying access from a specific MAC address.

2. Destination MAC address filter. This filter MAY be used in one of the following ways:
1. Allowing access to specific destinations.
i1. Denying access to specific destinations.

R-125 The ONU SHOULD allow configuration of an EtherType filter. and applying it per
U-interface in the upstream direction. This filter MAY be used in one of the following
ways:

1. Allowing a specific EtherType frame access (e.g. IPoE. PPPoE).
i1. Denying a specific EtherType frame access (e.g. [PoE. PPPoE).

R-126 The OLT and ONU SHOULD be able to filter reserved group MAC destination addresses
(in the 01:80:C2 range — See R-95/TR-101).
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8.2 Initial Provisioning of ONUs

8.2.1 Introduction

Authentication for the ONUSs attached to the EPON system 1s used by a service provider to control
access to the network. Only authenticated ONUs are allowed to complete the initialization process
and gain access the network.

The OLT authenticates attached ONUs using one or more of the following methods:

. Physical ID-based authentication
. Logical ID-based authentication
. Hybrid authentication

R-175 The OLT MUST support configuring the ONU authentication mode to be physical ID-based
authentication. logical ID-based authentication. or hybrid authentication.

R-176 The OLT MUST prevent an illegal (authentication failed) ONU from accessing the network.

8.2.2 Physical ID-Based Authentication

If the OLT is configured for physical ID-based authentication. it uses the MAC address of an ONU
as the physical ID for authentication. The MAC address of an ONU is reported to the OLT in the
MPCP discovery process as defined in IEEE 802.3. In the OLT. a table of the legal MAC addresses

1s maintained for authentication.

R-177 The OLT MUST support MAC address-based ONU authentication.
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8.2.3 Logical ID-Based Authentication

If the OLT is confizured for logical TID-based authentication. the OLT authenticates the ONLT based
on the ONU Logical Identifier (LOID) and possibly a password (PW). The LOIDZVLOID+PW is a
series of configurable characters in the ONUI. hence logical TD-based anthentication is more flexible
than physical TD-based aunthentication.

Following successtul completion of the NWMPCP discovery process and OAN discovery process. the
OLT requests a LOID/LOID+PW from the target ONU in order to authenticate it. If the logical
authentication process fails. the OLT deregisters the given ONU and denies it to access the EPOIN
swsternn.

Figure 29 depicts the process of successful logical ID-based authentication.

PMPCP Discovery AR and Extended
AW discowery SCompleted

-"‘-lfth'REEl:EL__,__)-—'—_‘_

e

e —
Auln-FRes po s (L OID0L Ol D+ P

——
Auth-Success

.

| St the SR CAuthenticated”

Figure 29 Successiful logical I based-authentication

Following is a brief description of the logical IID-based authentication process:

1. Once the NMPCP and OANMN discovery processes are completed. the OLT sends the extended
OAN message “Aunth Request” to the ONU to start the authentication process.

2. The ONU receives the message “Auth Request® and replies with the extended OAN
message “Auth Response’. which contains the logical I information ( LOITWTL.OIDD+PWA ).

3. Once the OLT receives the response from the target ONLI. it wverifies the ONLUI s
LOIDVL OID+PWW.

4. If the werification check completes successfully. the OLT sets the state of the ONLT to
‘aunthenticated”.

5. If the wverification check fails. the OLT sends the extended OADN message “Auth Failure®™ to

the ONU and sets its state to ‘unauthenticated”™. MNext. the OLT sends a MPCP DLUT
REGISTER (with Flag = O0x02: deregister set) to deregister the OMNLI.

The process of unsuccessful logical ITD-based authentication is shown in Figure 30.
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MPCP Discovery, OAM and Extended
OAM discovery Completed

..............................................

Auth-Request

Auth-Response/(LOIDLOID+PW)

— |

Auth-Failure

I

Keep tie ONU “Unauthenticated”

REGISTE= flag =deregister)

Figure 30 Unsuccessful logical ID based authentication by the OLT
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R-178 The OLT MUST support ONU authentication based on LOID.

R-179 The OLT MUST support ONU authentication based on LOID+PW.
R-180 The OLT MUST support the pre-provisioning of PWs and their associated LOIDs.

R-181 The OLT MUST allow selection between LOID-based and LOID+PW-based ONU
authentication.

R-182 The ONU MUST support local configuration of LOID/LOID+PW.

R-183 The ONU MUST retain the provisioned LOID/LOID+PW values indefinitely. or until the
LOID/LOID+PW is re-provisioned."

If the logical ID is modified. in order to make the new logical ID effective the ONU has to go
through the discovery and authentication process again.

As an example. a 24-character field can be used to hold the LOID value. and a 12-character field can
be used to hold the Password value.
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8.2.4  Hybrid Authentication

An OLT configured for hybrid authentication simultaneously supports both physical ID-based and
logical ID-based authentication.

The OLT maintains a table of legal ONU MAC addresses. If an ONU has been successfully
authenticated based on 1ts MAC address. the OLT sets its state to ‘authenticated.” Otherwise. the
ONU 1s marked as ‘unauthenticated.”

For an ONU that fails the authentication process based on 1ts MAC address. the OLT will initiate the
authentication process based on the logical ID. after finishing the MPCP discovery process and
OAM discovery process.

If both the physical ID- and logical ID-based authentication processes fail. the OLT will deregister
the given ONU.

R-184 The OLT MUST support hybrid authentication for the attached ONUs.
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Table 5a/G.691 — Parameters specified for STM-64 optical interfaces

Application code (Table 1) Unit 1-64.1r 1-64.1 1-64.2r 1-64.2 1-64.3 1-64.5
Transmitter at reference point
MPI-S
Source type
Operating wavelength range nm
Mecan fauncihed power
— maximum dBm
— minimum dBm
Spectral characteristics
— maximum RMS width (o) nm
— maximum —20 dB width nm
— chirp parameter, o rad . ~
— maximum spcctral power density mWw/ e ﬁ‘ é S ] A
10MHz | & = S o o f\,l
— minimum SMSR dB 3 =1 1 = = =
- o4 22 2 a. A A
Minimum EX dB n n % 3 ) )
> S = S ST <
Main optical path, MPI-S to MPI-R 8 3 3 S 5 5
Attenuation range S S 5 8 8 s
— maximum dB - < 8 o o a
s PoN 0 P4 &K & K
— minimum dB ) a a & o i
Chromatic dispersion 2 &) (2 = = =
; = = ) £ R= =
— maximum ps/nm = = = 5 5 5
e O ES) o > > >
— minimum ps/nm E) > > ‘b ) &
Passive dispersion compensation z ;’ ;D EV; g 5
— maximum ps/nm ‘c“é 2 2 2 2 E
— minimum ps/nm g g g £ £ £
Maximum DGD ps ~ ~ £ e C =
Min ORL of cable plant at MPI-S, dB
including any connectors
Maximum discrete reflectance between dB
MPI-S and MPI-R
Recciver at reference point MPI-R
Minimum sensitivity dBm
(BER of 1 x 107'%)
Minimum overload dBm
Maximum optical path penalty dB
Maximum reflectance of receiver, dB
measured at MPI-R
NOTE - All applications in this Recommendation use single-longitudinal mode (SI.M) lasers as sources
except the I-64.1r application that uses multi-longitudinal mode (MLM) lasers.

Annexure to ERs 2.26/ Decenber 2024 459



Table 5b/G.691 — Parameters specified for STM-64 optical interfaces

ApHISioy tglle Unit | S-64.1 S-642a S-642b S-64.3a S-643b S-645a S-64.5b
(Table 1)
Transmitter at reference
point MPI-S
Operating wavelength range nm
Mean launched power
— maximum dBm
— minimum dBm
Spectral characteristics
— maximum —20 dB width nm
— chirp parameter, o rad
— maximum spectral power mW/
density 10 MHz

— minimum SMSR dB
Minimum EX dB _ 5 - & e " -
Mz;\qnlpgpl;ical path, MPI-S Q § § é § § é’
to 5 - o i N bl o i
Attenuation range E <z < “ i = i

_ " =9 - A =9 =9 A
- m?x'lmum dB 3 3 3 3 3 3 3
— minimum dB S § S 38 8 8 3
Chromatic dispersion = < | § | § |
- mtclx‘imum ps/nm § c;m: ‘3—; N é 2 5
~ minimum ps/mm | 5 8 8 8 g 8 8
Passive dispersion .8 k= g k= = s =
compensation § § = g = s £
— maximum ps/nm "Bh B, OZD En ED a Eo
— minimum ps/nm é E) 5 E &;‘2) E) E)
M?x1mum DGD ps § g ¢E> dé‘ g g Qé
Min ORL of cable plant at dB 5 g g g g g g
MPI-S, including any A e A~ A A e ¥
connectors
Maximum discrete dB
reflectance between MPI-S
and MPI-R
Receiver at reference point
MPI-R
Minimum sensitivity dBm
(BER of 1 x 107'%)
Minimum overload dBm
Maximum optical path dB
penalty
Maximum reflectance of dB
receiver, measured at MPI-R

NOTE — S-64.2a, 3a, and 5a have transmitter power levels appropriate for APD receivers; S-64.2b, 3b,
and 5b have transmitter power levels appropriate for PIN receivers.
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Table 5¢/G.691 — Parameters specified for STM-64 optical interfaces

Application code (Table 1) Unit | L-64.1 L-64.2a L-64.2b L-64.2¢ L-64.3
(Notes 1, 2) (Note 1) (Note 1)
Transmitter at reference point
MPI-S
Operating wavelength range nm 1530-1565  1530-1565  1530-1565  1530-1565
Mean launched power
—  maximum dBm +2 13 +2 13
—  minimum dBm =2 10 -2 10
Spectral characteristics
— maximum —20 dB width nm fts ffs ffs ffs
— chirp parameter, o rad ffs ffs ffs ffs
— maximum spectral power density mW/ ffs ffs ffs ffs
10MHz
—  minimum SMSR dB = ffs ffs ffs ffs
Minimum EX dB . 10 8.2 10 8.2
Main optical path, MPI-S to E
MPI-R 3
Attenuation range S
—  maximum dB 8 22 22 2 22
— minimum dB 2 11 16 11 16
Chromatic dispersion &)
—  maximum ps/nm E 1600 1600 1600 260
—  minimum ps/nm Z?; ffs ffs ffs NA
Passive dispersion compensation g
—  maximum ps/nm % ffs NA NA NA
—  minimum ps/nm ;«:: ffs NA NA NA
Maximum DGD ps 30 30 30 30
Min ORL of cable plant at MPI-S, dB 24 24 24 24
including any connectors
Maximum discrete reflectance dB =27 =27 =27 =27
between MPI-S and MPI-R
Receiver at reference point MPI-R
Minimum sensitivity dBm =26 -14 =26 -13
(BER of 1 x 107"
Minimum overload dBm -9 -3 -9 -3
Maximum optical path penalty dB 2 2 2 1
Maximum reflectance of receiver, dB 27 =27 27 -27

measured at MPI-R

NOTE 1 — L-64.2a uses PDC as DA, L.-64.2b uses SPM as DA, and L-64.2¢ uses prechirp as DA.
NOTE 2 — See 8.3.2 on the values and placement of the PDC.
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Table 5d/G.691 — Parameters specified for STM-64 optical interfaces

Application code (Table 1) Unit V-64.2a V-64.2b V-64.3
(Notes 1, 2) (Note 2)

Transmitter at reference point MPI-S
Operating wavelength range nm 1530-1565  1530-1565  1530-1565
Mean launched power

— maximum dBm 13 15 13
— minimum dBm 10 12 10
Spectral characteristics

— maximum —20 dB width nm ffs ffs ffs
— chirp parameter, o rad ffs ffs ffs
— maximum spectral power density mW/ ffs ffs ffs

10 MHz

—  minimum SMSR dB ffs ffs ffs
Minimum EX dB 10 82 82

Main optical path, MPI-S to MPI-R

Attenuation range

—  maximum dB 33 33 33
— minimum dB 22 22 22
Chromatic dispersion

—  maximum ps/nm 2400 2400 400
—  minimum ps/nm ffs ffs NA

Passive dispersion compensation

—  maximum ps/nm ffs ffs NA
—  minimum ps/nm ffs ffs NA
Maximum DGD ps 30 30 30
Min ORL of cable plant at MPI-S, including any connectors dB 24 24 24
Maximum discrete reflectance between MPI-S and MPI-R dB =27 =27 =27
Receiver at reference point MPI-R

Minimum sensitivity (BER of 1 x 107'%) dBm -25 23 24
Minimum overload dBm -9 -7 -9
Maximum optical path penalty dBm 2 2 1
Maximum reflectance of receiver, measured at MPI-R dB -27 =27 -27

NOTE 1 — See 8.3.2 on the values and placement of the PDC.
NOTE 2 — V-64.2a uses PDC as DA and V-64.2b uses a combination of SPM and PDC as DA.

8 Optical engineering approach

8.1 Design assumptions

This clause discusses the design aspects introduced in this Recommendation due to, e.g., optical
amplifiers and dispersion accommodation. A general discussion on worst-case and statistical design
approaches can be found in ITU-T Rec. G.957.
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Table 8-1 — Multichannel IrDI parameters and values for optical tributary
signal class NRZ 2.5G short-haul applications

: : P16S1-1D2 P32S1-1D2
Parameter (Note) Units P16S1-1D5 P32S1-1D5
General information
Maximum number of channels - 16 32
Bit ratc/line coding of optical tributary signals - NRZ 2.5G NRZ 2.5G
Maximum bit crror ratio - 107" 107"
Fibre type - ITU-T G.652, ITU-T G.652,
ITU-T G.655 ITU-T G.655
Interface at point MPI-Sy
Maximum mean channel output power dBm -4 —4
Minimum mean channel output power dBm —-10 -10
Maximum mean total output power dBm +8 e [
Central frequency THz 192.1 +0.2m, 192.1+0.1m,
m=0to 15 m=0to 31
Channel spacing GHz 200 100
Maximum spectral excursion GHz 40 20
Minimum channel extinction ratio dB 8.2 8.2
Eyc mask - NRZ 2.5G NRZ 2.5G
Optical path (single span) from point MPI-Sy
to MP[-R_\‘[
Maximum attenuation dB 11 11
Minimum attenuation dB 2 2
Maximum chromatic dispersion at upper ps/nm 800 for 800 for
wavelength limit [ITU-T G.652], [ITU-T G.652],
420 for 420 for
[ITU-T G.655] [ITU-T G.655]
Maximum chromatic dispersion at lower ps/nm 800 for 800 for
wavelength limit [ITU-T G.652], [ITU-T G.652],
420 for 420 for
[ITU-T G.655] [ITU-T G.655]
Minimum optical return loss at MPI-Sym dB 24 24
Maximum discrete reflectance between MPI-Sy dB =27 -27
and MPI-Ry
Maximum differential group delay ps 120 120
Interface at point MPI-Ry
Maximum mean channel input power dBm -6 -6
Minimum mean channel input power dBm -21 -21
Maximum mean total input power dBm +6 +9
Maximum channel power difference dB NA NA
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Table 8-1 — Multichannel IrDI parameters and values for optical tributary
signal class NRZ 2.5G short-haul applications

Parameter (Note) Units g:ggi_}gg gg;g}_}gg
Maximum optical path penalty dB 1 1
Minimum equivalent sensitivity dBm =22 =22
Maximum reflectance of optical network element dB =27 =27

NOTE — The parameter values in this table may not be applicable to future systems that use line amplifiers

or to intra-domain interfaces (IaDIs).

Table 8-2 — Multichannel IrDI parameters and values for optical tributary
signal class NRZ 10G intra-office applications

P1611-2D2
Parameter (Note 1) Units P(llgg‘;zgs gggﬁ:ggg
P16I1-2D5
General information
Maximum number of channels - 16 32
Bit rate/line coding of optical tributary signals - NRZ 10G NRZ 10G
Maximum bit error ratio - 10712 10712
Fibre type - ITU-T G.652, ITU-T G.652,
ITU-T G.653, ITU-T G.655
ITU-T G.655
Interface at point MPI-Sy
Maximum mean channel output power dBm -3 =3
Minimum mean channel output power dBm —6 —6
Maximum mean total output power dBm +9 +12
Central frequency THz 192.1 +0.2m, 192.1 + 0.1m,
m=0to 15 m=0to 31
Channel spacing GHz 200 100
Maximum spectral excursion GHz 40 20
Minimum channel extinction ratio dB 8.2 8.2
Eye mask — NRZ 10G NRZ 10G
amplified amplified
Optical path (single span) from point MPI-Sy
to MPI-Ry
Maximum attenuation dB 6 (Note 2) 6
Minimum attenuation dB 0
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