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Abstract 

The emergence of various new technologies has brought about new opportunities and 

challenges for digital TV broadcasting. Of interest now to broadcasters is the 
possibility of transmitting digital TV content directly to mobile devices, also popularly 

known as Direct to Mobile (D2M). This approach includes the ability to offer new 
services and enhances the viewing experience for consumers through a variety of 

delivery means. This can happen through a variety of transmission medium that 
includes terrestrial (Digital Terrestrial TV to Mobile devices, or DTT2M) and 

satellite (Digital Satellite TV to Mobile devices, or DST2M). Thanks to the 

advancement in terrestrial technologies, the DTT2M service can happen by leveraging 
the existing operator 5G infrastructure (5G Broadcast), through WLAN medium, or as 

an overlay through over-the-top (OTT) applications.  

In this report, we analyse the different opportunities for digital TV broadcasting to 

mobile devices, and the various technologies of interest. The key features, benefits, 
and implications of such approaches in reshaping the landscape of mobile 

entertainment and connectivity are also explored. While D2M services can be delivered 

in a broadcast (delivering one-to-many linear content using broadcast spectrum) or 
unicast (delivering one-to-one or one-to-many linear content on the cellular spectrum) 

manner, this report focuses on the broadcast technologies that leverage existing 
broadcast infrastructure (both active and passive). This report discusses the 

underlying technologies and architectures that enable seamless digital TV content 
delivery to mobile devices such as smartphones and tablets, and how these 

approaches are poised to revolutionize the way of access and experience multimedia 

in the digital age. Additionally, this report examines the potential challenges and 
prospects for D2M, considering its impact on consumer behavior, media industries, 

and the overall digital ecosystem. 
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1.0 Introduction 

Television broadcasting in India started on September 15, 1959, with experimental 

transmission of terrestrial TV signals. A regular TV broadcast service was started in 
Delhi in 1965 under the aegis of the All India Radio (AIR) and extended to other cities 

in the 70s. In 1976, TV broadcasting was separated from the AIR with the formation 
of Doordarshan (DD). Initially, it was only Terrestrial TV broadcasting under the 

exclusive domain of Prasar Bharati and was mainly being done in analog mode of 

transmission. Based on information available in Prasar Bharati, the Analogue TV 
Transmitters used to serve about 88% of Indian population. The major expansion of 

the terrestrial TV services took place before the Asian Games in Delhi in 1982 when 
color transmission was introduced, and many transmitters were set up throughout 

the country. 
 

Subsequently, analog terrestrial TV broadcasting has been phased out across the globe 

due to poor quality of reception, inefficient use of spectrum, limited frequency capacity 

and obsolescence of analog technologies. The 31st March 2022 is marked an 

important milestone in the history of India’s broadcasting landscape as the 

national broadcaster, Doordarshan, phased out the last set of obsolete Analogue 

Terrestrial TV transmitters. This event is ushering the country into a new era of digital 

reforms and keeping in sync with the rapid technological advancements. The 

constrained posed by the analogue terrestrial television platform by availability of 

limited frequency capacity needed a new & more efficient digital terrestrial TV (DTT) 

transmission system to meet the demands of the future and to allow for the launch of 

new services. 

In this digitization journey of Doordarshan, in 2017, the Telecom Regulatory Authority 

of India (TRAI) had recommended the introduction of digital terrestrial transmission 

broadcast services in a phased manner. Accordingly, the digitalization of 

Doordarshan’s Terrestrial TV Transmitters was started in 63 cities. Further, 

Doordarshan is planned to install DTT Transmitters at 630 locations all across the 

county in the future. 

 
DTT channels can be received on Mobile TV by using DVB-T2 Dongles in USB-on the 

go (OTG) enabled Smart Phones, Tablets/laptops etc. The channels can also be viewed 
on Fixed TV Sets by using Indoor/Outdoor antenna on integrated digital TV (iDTV) Sets 

or using DTT Set Top Boxes. Doordarshan provided DD National, DD News, DD 
Bharati, DD Sports, and DD Regional/DD Kisan channels. They were relayed from 

DTT transmitters installed in 16 cities. With the offering of 4G services in India, and 
the corresponding 5G launch, the subscribers migrated to view OTT content on 

smartphones (without the need of an external dongle) and the DVB-T2 service had to 

be shut down in 2022 due to lack of viewership. 
 

Subsequently, there are discussions on the offering of digital TV content broadcast to 

mobile devices that allow to broadcast video and other forms of multimedia content 
directly to mobile phones, without needing an active internet connection. This concept 

called Direct to Mobile (D2M) can happen through a variety of transmission medium 
that includes terrestrial (Digital Terrestrial TV to Mobile devices, or DTT2M) and 

satellite (Digital Satellite TV to Mobile devices, or DST2M). Thanks to the 

advancement in terrestrial technologies, the DTT2M service can happen by leveraging 
the existing operator 5G infrastructure (5G Broadcast), through WLAN medium, or as 

an overlay through over-the-top (OTT) applications. 
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The following is a conceptual diagram of such service: 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 
Figure 1: Direct to Mobile delivery methods 

 

The implementation of D2M is to be considered keeping in view the international 

experiences, investment requirements, and present broadcasting scenario of the 
country where terrestrial transmission is provided only by public broadcaster (where 

subscription is dwinkling) and many alternate delivery platforms (e.g., OTT, with an 
increasing subscription) are available to consumers to access TV broadcasting 

services. This report tries to summarize the candidate technologies for DoT to help 

make that determination. 
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2.0 Digital Broadcasting to Mobile Handheld Devices (D2M) 

As recommended by ITU-R, “Broadcasting is a form of Radio communication in 

which transmissions are intended for direct reception by the general public; these may 
include sound transmissions, television transmissions and other types of 

transmission. [1] 
According to TRAI, “Broadcasting means distribution of audio and video signals 

to a widely dispersed audience”. Broadcasting as a mass communication 

media is a powerful tool to inform and educate the masses in a vast country like 

India. [2] 

 
According to TRAI, “Broadcasting services” means the dissemination of any form 
of communication like signs, signals, writing, pictures, images and sounds of all kinds 

by transmission of electromagnetic waves through space or through cables intended 
to be received by the general public either directly or indirectly and all its grammatical 

variations and cognate expressions shall be construed accordingly; [3] 

 
2.1 Methods of TV content Broadcasting 

 

I. Terrestrial Broadcast refers to a Broadcast service that is transmitted via free-

to-air or subscription-based wireless transmission, whether in analogue or 
digital form. Terrestrial television or over-the-air television (OTA) is a type of 

television broadcasting in which the signal transmission occurs via radio waves 
from the terrestrial (Earth-based) transmitter of a TV station to a TV receiver 

having an antenna. For the avoidance of doubt, it does not include Broadcast 
via a cable service or by satellite. Terrestrial broadcasting can provide wider 

coverage, especially in remote areas using conventional HPHT networks. 

 
According to TRAI, “Terrestrial Broadcasting means the dissemination of any form 

of communication like signs, signals, writing, pictures, images, video and sounds 

of all kinds by transmission of electro-magnetic waves through space using Earth 

based transmitters intended to be received by the general public.” [3] 

 

II. Cable television is a system of delivering television programming to consumers 

via radio frequency (RF) signals transmitted through coaxial cables, or in more 

recent systems, light pulses through fiber-optic cables. 

III. Satellite broadcasting is the distribution of multimedia content or broadcast 

signals originating from TV or radio stations or through a satellite network. 

Direct-to-home (DTH) Broadcasting Service refers to the distribution of multi-
channel TV programs by using a satellite system. 

 

IV. IPTV broadcasting stands for internet protocol television broadcasting and 

uses the technology that delivers live television programs over the internet 

instead of antennas, satellite dishes, or fiber- optic cables. 

According to the ITU-T definition [ITU-T Y.1910], IPTV is defined as multimedia 

services such as television/video/audio/text/graphics/data delivered over IP 

based networks managed to provide the required level of quality of service and 

experience, security, interactivity and reliability. [4] 
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Department of Telecommunication DOT, defines IPTV as, “An IPTV (Internet 

Protocol Television) service (or technology) is the new convergence service (or 

technology) of the telecommunications and broadcasting through QoS controlled 

Broadband Convergence IP Network including wire and wireless for the managed, 

controlled and secured delivery of a considerable number of multimedia contents 

such as Video, Audio , data and applications processed by platform to a customer 

via Television, PDA Cellular, and Mobile TV terminal with STB module or similar 

device”. [5] 

 
Definition of IPTV as defined by the Authority (TRAI) under clause 2 (la) of : THE 
TELECOMMUNICATION (BROADCASTING AND CABLE SERVICES) 
INTERCONNECTION REGULATIONS, 2004: “Internet Protocol television service” 
Page 2 of 13 means delivery of multiple Channel TV programmes in 
addressable mode by using Internet Protocol over a close network of one or more 
service providers”. [5] 

 
2.2 Advantages of Digital Terrestrial Television 

 
Digital terrestrial television (DTT) is a technology that allows land-based 
television stations to broadcast their content in a digital format through radio 

waves. DTT has many benefits over the previous analog television, such as: 

 It provides more efficient use of limited radio spectrum bandwidth, which 

means more television channels can be transmitted on the same frequency. 

 It offers better quality images and sounds, with less interference, ghosting, and 

snowing. 

 It supports different digital TV standards, such as standard definition 

(SDTV), high definition (HDTV), and ultra-high definition (UHDTV). 

 It enables the reception of signals on mobile and portable devices, such as 

smartphones, tablets, and laptops. 

 It reduces the operating costs for broadcasters, after the initial upgrade 

costs. 

 It creates opportunities for local content production, job creation and 

creativity. 

 

 

2.3 Features of D2M 

D2M have the following features and functionalities: 

 

i. Mobile-Centric Content Delivery: 

D2M is designed with mobile devices as the primary target platform. It focuses 

on delivering content optimized for the screen sizes, resolutions, and the 
capabilities of smartphones and tablets. Low frequencies may not be good for 

the size of the devices as the antenna needs to be large. 

 

ii. Seamless Content Delivery: 

D2M allows users to access multimedia content seamlessly and 
instantaneously, eliminating buffering or waiting times associated with 

traditional downloading or streaming methods. It will require a dedicated 
infrastructure and massive investments. 

 

https://prasarbharati.gov.in/digital-terrestrial-tv/
https://prasarbharati.gov.in/digital-terrestrial-tv/
https://prasarbharati.gov.in/digital-terrestrial-tv/
https://prasarbharati.gov.in/digital-terrestrial-tv/
https://en.wikipedia.org/wiki/Digital_terrestrial_television
https://en.wikipedia.org/wiki/Digital_terrestrial_television
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iii. Over-the-Air Transmission: 

D2M utilizes over-the-air (OTA) transmission to deliver content directly to 

mobile devices. This approach eliminates the need for continuous internet 

connectivity, making it ideal for on-the-go entertainment. 

 

iv. Hybrid Broadcast/Broadband Integration: 

D2M has the ability to combine OTA broadcast with broadband internet 

delivery, resulting in a hybrid approach that enhances content delivery and 
ensures consistent user experiences. Integrating terrestrial broadcasting 

with other broadcasting technologies, such as satellite broadcasting and IP-
based streaming, can result in a more flexible and versatile distribution 

system. 

 

v. Real-Time and On-Demand Content: 

D2M allows users to access both live, real-time events and on-demand 
content, providing flexibility and variety in content consumption. 

 

vi. Interactive Services: 

D2M enables interactive features such as interactive advertisements, 

datacasting, interactive applications, and additional information alongside the 
main content. 

 

vii. Energy Efficiency: 

D2M employs energy-saving technologies to optimize power consumption in 
both the broadcasting infrastructure and mobile devices. 

 

viii. Advanced Error Correction and Robustness: 

D2M uses advanced error correction techniques and robust transmission 

methods to ensure reliable reception, even in areas with weaker signals or high 
mobility scenarios. 

 

ix. Targeted Advertising: 

D2M can deliver targeted advertisements to specific user segments based on 

location, preferences, and demographics. 

 

x. Multilingual Support: 

D2M supports multiple audio tracks and subtitles, allowing for the delivery of 
content in different languages to cater to a diverse audience. 

 

xi. Emergency Alert System (EAS): 

D2M can integrate with emergency alert systems to deliver critical information 

and public safety alerts directly to mobile users. It is also available in cellular 

network. 

 

xii. Scalability and Future-Readiness: 

D2M is designed to be scalable and adaptable to future technological 

advancements, ensuring compatibility with evolving mobile devices and 

networks. 

 

xiii. Content Protection and Security: 

D2M includes measures for content protection and digital rights management 

to safeguard intellectual property and prevent unauthorized access. 
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3.0  Digital Terrestrial Television to Mobile (DTT2M)   
 
Digital terrestrial television (DTTV or DTT, or DTTB with "broadcasting") is a 
technology for terrestrial television in which land - based  (terrestrial)  television  stations  
broadcast  television  content  by radio waves directly to televisions in consumers' 
residences in a digital format , or leverage the cellular infrastructure , or WLAN 
infrastructure . Thus,  Digital Terrestrial Television to Mobile (DTT2M) devices refer  to 
the  distribution  of multi -channel  DTT programs  to a Mobile  device (smartphone  or 
tablet)  using  a terrestrial  system.  DTT technologies  enable efficient use of the TV 
spectrum and provide better quality of service. To take advantage of the new 
opportunities presented by D TT2M, terrestrial broadcasters  will  need to change  their  
business  models.  This  may  require new partnerships and collaborations with other 
industry players, as well as new revenue streams, such as advertising and 
sponsorships.  Let us begin with discussing the different technologies available for 
offering DTT2M service.  

 
3.1  3GPP 5G Broadcast  

 
The 3rd Generation Partnership Project (3GPP) stands as a collaborative force in 
the realm of telecommunications standards, with a rich background dating back 
to its establishment in 1998. Conceived through the joint efforts of leading 
standardization bodies like ETSI, ARIB, TTC, ATIS, TTA, TSDSI, and CCSA, 3GPP 
was formed to unify the global landscape of mobile communication systems. Over  
the years, 3GPP's regular releases have introduced a tapestry of advancements, 
encompassing enhanced data rates, spectral efficiency, multimedia capabilities, 
and the broader horizon of the Internet of Things. Beyond the realm of mobile 
phones, 3GPP's sta ndards ripple across industries, facilitating smart cities, 
connected vehicles, critical communications, and a diverse spectrum of 
applications that define the interconnected modern world. Through its global 
standardization efforts, 3GPP continues to foste r innovation, compatibility, and 
a seamless mobile experience that transcends borders and empowers societies. 
Unicast and multicast are two different methods of data transmission in 5G 
broadcasting. Thus 3GPP introduced two different solutions which may en able 
the DTT2M service across releases;  

Unicast  is  a one-to-one communication  method,  where  data  is sent  from  one 
device to another. This is the most common method of data transmission in 5G, 
and is used for things like streaming video, downloading files, and making phone 
calls. 3GPP based broadcast and multicast service delivery (LTE Broadcast)/  
(Evolved  multimedia broadcast multicast services [eMBMS]) is for operation on 
�W�K�H���P�R�E�L�O�H���R�S�H�U�D�W�R�U�·�V cellular  spectrum.  

Multicast  is a one-to-many  communication  method,  where data  is sent  from one  
device  to a group  of devices.  This  is used  for  things  like  broadcasting  live TV, 
sending emergency alerts, and delivering updates to a fleet of devices. A 
broadcast/multicast solution (5G Broadcast) / ( Further evolved multimedia 
broadcast multicast services [FeMBMS]) is for operation on the broadcast UHF 
spectrum.  
 
5G Broadcast defines two modes of broadcast communication: 5G standalone 
broadcast and mixed-mode multicast. 
 
5G standalone broadcast (or 5G Broadcast ) is a dedicated broadcast -only 
network that can address  the  needs of broadcasters  and  content  providers,  giving  


