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OVERVIEW:

The 28" edition of the Broadcast Engineering Society (India) Expo
(BES Expo) stood as a pinnacle in the broadcasting community,
bringing together industry leaders and professionals. Endorsed by the
Ministry of Information & Broadcasting, Ministry of Communications
&IT, MinistryofElectronics Information & Technologyincollaboration
with the International Association of Broadcast Manufacturers
(IABM) and DRM, the event garnered widespread support from key
entities like Prasar Bharati, ABU, AIBD , UNESCO and Society of
Broadcast Engineers (USA).

As a focal point for the broadcasting community, the 28th BES Expo
played a pivotal role in advancing the field. With a diverse array of
sessions, the edition delved into critical topics such as Innovation
in Content Production, Content Marketing, and Monetization
Strategy for Over-The-Top (OTT) platforms. Additionally, the expo
covered emerging trends in Animation, Visual Effects (VFX),
Comic and Gaming, reflecting the evolving landscape of media and
entertainment.

The participation of major exhibitors, delegates, and visitors from
both India and abroad underscored the global significance of the
BES Expo. Recognized for its thematic approach to the current
state of broadcasting, the event served as a platform for knowledge
exchange, networking, and showcasing the latest advancements in
the industry. The ongoing success of BES Expo highlights its integral
role in fostering innovation and excellence within the broadcast
community.
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Introduction to Broadcast
Engineering Society (BES)

Established in 1987 and registered with the Registrar of Societies in
Delhi, India, the Broadcast Engineering Society (India) serves as a
dedicated advocate for the interests of broadcast professionals both
nationally and internationally. Originally conceived by a passionate
group of broadcast engineers, the society aims to advance knowledge
and practices in broadcasting and related sciences.

Over the years, it has expanded its influence with a headquarters
in New Delhi and 12 local chapters nationwide. Through seminars,
workshops,and symposiums, the society fosters education, research,
and training in broadcast engineering.

Additionally, it plays a pivotal role in projecting the profession’s
interests globally, facilitates technology exchange through
exhibitions, and provides a platform for professionals to interact
and share expertise. Recognizing outstanding contributions, the
society also presents awards in various broadcasting disciplines.
The culmination of these efforts is the internationally acclaimed BES
EXPO event.
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SESSION 2 : ATSC3.0 BROADCASTING

Mr. Mark Corl, Sr. Vice President, Emergent Technology

(é] Broadcast Engineering Society (India)

-

EXPLORING ATSC 3.0 STRATEGIES
FOR INDIA

BES Conference - February 2024

Mark Corl
SVP Emergent Technology Development, Triveni Digital
Chair, ATSC Special Group on ATSC 3 Interactive Content (S38)
Chair, ATSC India and Caribbean Implementation Teams

ATSC 3.0 SUMMARY &B_S .

Brc&casting in the Internet Age

Physical Layer — flexible, configurable, world's most efficient one-to-many DTT system
Transport — |P-based protocol via MMTP and ROUTE/DASH

Video - UHD, HDR, WCG, HFR, scalable video coding via HEVC H.265

Audio — immersive audio, personalization via Dolby AC-4, MPEG-H Audio

Apps — web-based interactivity via HTML5, CSS, JavaScript and Websocket APls
Accessibility — IMSC1 captions, new capabilities for visually and hearing-impaired audiences

Advanced Emergency Messaging — new rich media capabilities and receiver “wake-up®
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ATSC )30

Channels,
Educational

ATSC )30
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-~ PBS NORTH CAROLINA |l NC DEPARTMENT OF INFORMATION TECHNOLOGY

DATACASTING WITH ATSC 3.0

Wo#&‘-s Most Efficient Physical Transmission System

IP-based = Supports OSI network layer directly

Everything is files:
A/V > 1SO BMFF Files __/r':,?
CC = IMSC1 TTML Files nEsXTgenTVé:‘ﬂ
Signaling & ESG > XML Documents
Interactivity - HTMLS5, CSS, JavaScript Files

... S0 data delivery is native to the standard

ATSC 3.0 IS Datacasting
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ZQUITY

Service to a Home

F'o receive individualized content
at the student's hame, a emall Antenna
window-mounted antenna
connects to an “Eddie,” an
aducational device the size of a
small router.*

The Eddie creates a hotspot, 5o >
any Wi-Fi-enabled device, like a

’ 1Y
computer or tablet, can connect . Cable
— without the internet. These [ f -

devices can accormnmodate eight

concurrent users. -3
AC Adapter e s,
*IE1 targots content to each individual device, Eddie 4 .
allowing for 128GB of unique content for each Education Device

home.

NEXTGEN TV //
Current Kitchen Fire Dispatch

5 tones to 9 units — 26 seconds

Voice announcement only after
all pager tones

11 seconds to read unit numbers

Location announced 42 seconds
after alert initiated

Full alert = ~67 seconds

el

PES NORTH CAROLINA || NC DEPARTMENT OF INFORMATION TECHNOLOGY

NEXTGEN TV //
Tone Alerting and Analog Pagers

- Technology from 50+ years ago

* 70% of firefights are volunteers

* Volunteers might not be located
at the fire station

« Tone & Voice Pager

« Extremely reliable & durable

= Most have no display, voice only
« Listen to on-scene radio traffic

« ISO concerns

PES NORTH CAROLINA || NC DEPARTMENT OF INFORMATION TECHNOLOGY
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' NEXTGEN TV [/ el ””;,
ATSC 3.0 Kitchen Fire Dispatch ~ 2
4 Full alert ~5-10 seconds K N

4 All information delivered as text

4= On-board text-to-speech

£
g
)
g
AN
¢
;

eoom&‘

PBS NORTH CAROLINA NC DEPARTHENT OF INFORMATION TECHNOLDGY

4125 4114 3735

Timing Needs for
Critical Infrastructure

= . —=, L.
o | pCTED INAB | recrnolosy

Technical Requirements to
Satisfy Critical Infrastructure

Usability Needs
Industry Timing Requirements
Mobile Wireless Networks 1.1 psec traceable to UTC

Equity Trading Systems 1 ysec within UTC NIST (SEC Section 613 rules, MiflD 11

EU)
FPower Grid 1 psec to UTC, IEEE 37-238, (Synchro-phasors)
Other Cl Industries 200 ns satisfies all requirements

= . —=, L.
o | pCTED INAB | recrnolosy
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Broadcast Positioning System (BPS)

A system and method of estimating
time and position at a receiver using
ATSC 3.0 broadcast signals

Compliant with ATSC 3.0 standard;
uses datacasting feature

Independent and stand-alone

= GIPS, Internet or cellufar conmectivity not
required

3 — i
K B < INAB | recnorosy

ATSC 3.0 Physical Layer
Frame

¢ Data PLP - tower
Bootstrap - time of Preamble (L1-Basic .
arrival (TOA) and L1-Detail) - losietion: s

e i
estimation timing info me;:rf,h“b;:t info

Time Information Tipe: kike ranon
Positian 1L1E‘.'_1Iime_5ec, uD_nme_msec,
L1D_time_usec,L1D_time_nsec)

o
Boat Preamble Payload oot Preamble
strap

Sounce: ATSC Standard. Physical Layer Protocol, Doc. A/322:2020

& — I
W mwae | g% INAB | recHnoioey

Typical Predicted BPS
Coverage (50/50)of a TV
Station

* WHUT-TV, Howard University
= 833 ftantenna height (HAAT)
« 416 kW ERP

= Channel 32, 587 MHz (center)

- - :
@ noem | pAcTED INAB | recnnolosy
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&BES

Broadcast Engineering Society (India)

Thank You!

mcorl@trivenidigital.com

Tutorial: Building OTT Platforms Key Considerations

Mr. Vikrant Khanna, CEO, Mogi 170

®MOGI I/0

Al . Media Tech. OTT

Building an OTT Platform:
Key Considerations

Vikrant Khanna, Mogi I/0
Founder & CEO
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Why are OTT Platforms
proliferating?

Whatisan OTT Platform?

OTT is a service that offers digital
content through the Internet. OTT
platforms provide on-demand or live
video streaming services across
various devices.

%

* Entertainment
* News & Media
* Education

* Sports
« Religious
* Fitness

Why are OTT Platforms
proliferating?
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The Future of Text is : = g o
K Massive explosion in video
Video platforms

Why are content owners launching their OTT Platform?

[ ST T & Cipid (i) - soivepriaen BRI e iy P Bcaadca timg

+  Broddielig o el il
[l i ] 22T M & Qely 1% sie a1 oo Buieeis wiEh epe 0T Ty (el sors i [TEs Sl
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g Bl has rgisal S ' smsery Firess Pagiel is Sp o I —

UL T d s (UNEBCD But]  +  Drodferd Piretks Tedcber o ord COfmumn ordind on e Sl des o, ) T
Lo e wrtencd o begpe v e rea rasal ta g dgla 00wl g adeeaiete
o Apmnew SOCErRThy fre e | o ren R ter ses g eere ) fa) Paly ae
IR Y O BT
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Front End

- Multi-Device Support - Web, Android, i0OS & Smart TV

- Baseline - Long form Video

Playwr Pagn Cast beapad Searcl Thesdhan tyges Flaybist Cetnrm Plarg liut
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Language/Region/City Selection

Backend CMS

Create

- Channels W SR R e

- Playlist - -

- Series = = S
& 3 e -1 B

- Episode i:‘— E o |Eamtans

- Meta g=

- Bulk uploads :_: ——— =
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Backend CMS

* Customize UI/UX

* Payment gateways

* Subscription plans "'u“ "u"' u"
Country wise
Currency wise

« 3rd party integrations

AppsFlyer
Social logins
CRM

Backend CMS - Analytics

Subscribers Level

= Total Subucribers

= Subroriber Growth fate

= Lifetime Valee of 3 Subsoriber [LTV)
= Chusn Rate

Backend CMS - Subscriber Management

* Intelligent Lifecycle Marketing
* Engaging Web Rules

* Attractive custom Pop-ups

* Smart exit-intent popups

» Track key growth metrics

* View funnel stages

* Co
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Recommendation Engine

» Content-based Filtering

« Collaborative Filtering

* Al based Recommendation Systems
Content playing history
Psychographic profiling
Social Media habits
Visual Preferences

Video Streaming Infrastructure

- Transcoading
-CDN
- Video Player

- DRM & piracy Prevention
- Auto Scalability
- Security

-SVOD
-TVOD
- AVOD

- Banner Ads
- Donation & Tips

- Shoppers Videos
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Al Powered |
Content
Enrichment y

““DTT.“I’I‘

Eﬂ“mm

mmmmm
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Myth 1 - OTT Platform takes years to build

Myth 2 - Launching your OTT involves high Capex

Myth 3 - Need to have large Tech team to manage an OTT Platform
Myth 4 - OTT is only meant for long-form Videos

Myth 5 - OTT is only for Entertainment & News segements

Contact Us

Vikrant Khanna - Founder & CEO
+91 98 18399142

vikrant@mogiio.com
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DAY 2

SESSION 3- D2M MOBILE
BROADCASTING

Mr. Delbert Parks, President, Sinclair Technology, USA

SINCLAIR

BROADCAST GROUP

SINCLAIR

BES India Keynote

Sinclair

One of the largest and
most diversified
television broadcasters
in the U.S. with a local
focus and a national
reach

Multiple Investments
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SINCLAIR Future of Broadcast

DPP Leaders Briefing November 8-9, 2023, London

Key theme was “Business Effectiveness” and the key word was "AI”

* The media industry is in a post-transformation phase to drive revenue to
retrench and contain costs and deliver business goals

* The hype around generative Al has already turned to use cases

* Maximize the value of content — of all forms, and through a range of
channels and platforms

¢+ Deploy D2M distribution channels for more efficient data distribution
and better integration with compatible LTE cellular networks

wea Sinclair Transformation

Provide value to the Consumer/Viewer

Use cloud and Al/ML technology to nexTgeri _
improve operational efficiency to drive

revenue and reduce costs

Take advantage of the unique

capabilities of ATSC 3.0 to serve our

viewers and create new businesses and
revenue opportunities

New D2M distribution architectures for
mobile devices (Cars/Phones)

SINCLAIR New strategy

In deciding to move to the cloud, we needed to look at our supply
chain, media operations, delivery systems & our customers viewing
preferences

Licensad Contant: Syndication, Network Programming, Sports, Mews, Outside Data Sources

X Implemer X sactiona
Business Processes: Rights Management, Traffic, Ad Technology & Ad Optimization, Accounting
Technical Processes; Broadcast Core & scheduler, Transcoding, Al/ML Engines, Data 1/ & pptimization
Distribution Interface Engine: Process reguests, Ddaas Interface to BMX, outsidz vendors, efc.
Distribution Matrix
Linear Channels: ATSC 1.0, ATSC 3.0, OTT, MVPD's, CTV Fast Channels
Digital Distribution: Web, AVOD, SVOD, Mobile Apps, DMVPD's

D2my/Data Distribution asa service or DDaas: Distance Learning, Enhanced GPS, 10T, Vehide Infomatics &
Infotainment, CON Offload

na
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SINCLAIR

Centralize Playout and
Menitoring
Broadcast Media Operations Center

["BMOC™) will serve stations acroes the US
=nd operate undet an SLA for delivery

Resilient & Robust
Architecture

Owercome legacy technical delbt by

1 Automating master contmd services

2  Minimizing nsks of technical
Ireskdowns and sszunty bresches

3  Smplifying maintenance and
upgrades

e

Local
Market )
Benefits
E——=3

~ Prepare Us For Future

Opportunities

Enabilimg ATSC 30t realire new reventse
ganerating sandices induding énhancad
sngagement & adherticing solutions and data
distribution [DDsaS)

Capital and Operational Savings
Owver Time

$28M in savings will be realized by Year 5,
with ~$33M annual net benefits in steady
stateyears

SINCLAIR

Advertising Technology

Develop Unified Ad Sales Platform to sell across Digital and Linear

AD INVENTORY
CONSOLIDATION

Provides
advertisers
access to larger
ad inventory
across news,

sports, networks

segments
[Using Artificial
Intelligence &

Machine Learning)

ENHANCED
CUSTOMER DATA

Data augmentation
and analytics for
insight into customer

BUY/SELL-SIDE
INTECRATION

Streamlined ad
buying process
and automated
transaction flows
with agency
platforms

CONVERGED SALES IMPROVE CAMPAICN

PERFORMANCE

Improve
performance
monitoring and
reporting on
overall campaign
delivery

Monetize SBG's
“Youse of Brands”
linear and digital
Ad inventory with
integrations across
pitch-to-pay

we Broadspan Busines Use

1. Automotive companies for FOTA
(Firmware upgrade Over The Air).

= FOTA- Low bandwidth application
= Potential to extend to connected
cars and Autonomous cars —High

Bandwidth.

2. Deliue{in Entertainm ent/News

= Dublie transport, Lyft, Uber, Fleat

Vehicles. Play Entertainment
Content to Backseat screens —

Augment High Bandwidth
application

D2M Automotive

ITIrnnae
SErrie
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et Broadspan Wireless/DDaaS

DOaasS Platorm Achiecure & Integrathon

ATstrens Farvecs bvten (es simamE Cas et Aawage)

e 1| ToRpRp—
Cistoner Space
DbasS Platiorm Space
PRR...{ )

phemp— N RN I Py Lt
Torers an Sammens,

Consumer Space

Enhanced GPS

2 Corrected coordinates | AN
NavPathTM : remained on the road \\' \\
Commercialization of A while the uncorrected o
i coordinates did not o
Enhanced GPS 71 {?
7 N\AN
NN

. Current GPS accuracy
is +- 3 meters
. Enhanced GPS fixed
precision under10 cm
. Low |latency ensures
timely data packet
delivery
- corrected path

-uncorrected path
#BitPath -1OKm contour

BEAGCAT QMR IO from base GPS

SINCLAIR

Sinclair’s International Partners supporting D2M Nextgen
TV and Global DDaaS$ Platform

|||||

MOU with Korcon Broadcasters KIBS, MBC and RAPA (Korca Radio Promotion Associetion)

Cast.era is a JV between Sinclair and South Korea Telecom. Use Telecom technology for DDaas platform

"Malke in India” Saankhya partnership for Broadcast Radio Heads for SFN, D2M devices and ATSC 3.0 Chips
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SINCLAIR

Introducingthe Direct to Mobile (D2M) Broadcast Opportunity in India

Droaocasting the oo, () and dedvering a refiobide Lpink ot elfcnar Specirur

kg " " =
Teisgpem towers 02M reception
D2M INDIA = omrecss () (@) . ey Dl e
D244 broadeas: u il SudgLtphones end B4 e B cobicribers
rodohaods Slngle Frequency Metworks oither dewices
oreimplementied fo mulend sgna reoch md
create gnatomwiche nework BN
AFFORDABIE MOBILE VIDEO
TOTHE MRS

Mexico to Begin Experimental Transmissions

¢ Multimedios and one other
station plan to be on the air
testing NextGen TV signals this
year.

* The project is supported by
select ATSC members led by
Thomson Broadcast.

* The sites will facilitate hands-on
workshops and demonstrations
of ATSC 3.0 capabilities in
Mexico.

Brazil TV 3.0 Project

Brazil has launched a project to implement a new next-gen
talevision systemn ealled “Tv 3.0"

Brazil SBTVD Forum will select system elements for TV 3.0
from among the proposed systems

ATSC 3.0, Advanced ISDB-T2, are among the proposed
technologies considered

selections have been made for all layers except PHY, which
is coming Q1 2024

ROUTE/DASH, MPEG-H Audio, IMSCL Captions, VVC,
Ginga, and ATSC 3.0 Emergen f ng have all been
selected thus far
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SINCLAIR

As broadcasters we are a vital local asset to our communities, We need to use
new taechnology to transform and evelve our businessas.

Thank you !
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Direct To Mobile Broadcasting
Prof K. Giridhar, |IT Madras

Thoughtful Utilization of sub-700MHz Spectrum -

Driven by Homegrown Technologies for India’s Current & Future Needs

K. Giridhar

Professor, Telecom and Wireless Sensing (TelWiSe) Group
Dept. of Electrical Engineering, IIT Madras, Chennai 600036
giri@ee.iitm.ac.in; www.ee.iitm.ac.in/TelWiSe

Presentation at BES, New Delhi, Feb. 16, 2024

Sub-1GHz UHF Band — Pros & Cons

J Pros
¢ Excellent geographical coverage including indoors and under faliage
¢ In the sub-1GHz UHF bands, antenna design + system design knowledge abundant in India

30 Cons
0 Awailable spectrum is scance =and very expansive
0 5150 preferable; MIMO nat useful
¢ Cross-talk or co-channel interference would be high

LTE @ 3.3GHz LTE @ 500MHz

&
i

More geographical coverage, but
mone cross-talk {inteference) |

0 How then to judiciously utilize sub-1 GHz UHF bands?

Can the sgme Spectrum be used for ....

Integrated Broadcast + Unicast — Direct
o Mohile Digital Audio, TV & Data

Joint Licensing — of seme spectrum ta 4 Yes, Yes,

5 |
operators for simultaneous use | & Yes !

Distributed Sensing - for truly
LiBiquitous safety and economic activity




One Solution < Conceived and Designed in India
4 Mobile Broadband Operators + Ultra Reliable TV/Audic Broadcasting
in FOD 80MHz +80MHz + Ubiquitous Distributed Radar based Sensing

03 MHT

— B0 MHz for Uplink
623 MHz

* 622.5 MHz .
16 MHz for Exclusive Sensing

08 MHz = G065 MHz

— 80 MHz for Downlink
526 MHz

Looking Ahead

0 Indigenous solution must/can seamlessly leverage
¢ Bharat-Net
NAVIC
BSNL Towers
Prasar Bharati's TV and Radio Towers
LEQ/MEQ Satellites

Indigenous D2M Solution using ATSC 3.0 is an excellent first-step!

Thank Yo

Technology
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Exhibition on Broadcast & Media
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Mr. Vinosh James, Director, Technical Standards, Qualcomm

Qualeconmmn Warch 1 EES Expo'24 @qualcomm_tech

Achieving true convergence and
Empowering Bharat with
5G Broadcast

B
Dr. Vinosh Babu James

Director, Technical Standards
Qualcomm Technologies

5@G Broadcast: General technology infroduction

= 5G Broadeastis a broadeasting standard defined by 3GPP, the mobile standards body
~ JGPP has expanded ino new vedicais(e.q., broadcast, aulemetive, satsliite, sic.) hence it should not be regarded asa
surpnse that a broadcasting tech is coming out of IGPP

« Even though 5G Broadcast has been standardized by 3GPP, tiz a broadessting technology
* Le., meant to be usad by Dreadcasting eperaons. in broedcasing speciium
* Mo need of SUPpOMtng a unicast network. 5G Broadeas! does not have anything 10 do with unicast
+ In terms of technologies, SG Broadcast competes with | compiements non=3GPP technologies like ATSGC 3.0 and DVB-T2

- The main “reason for being” of 5G Broadcast! is fo enable operation of a broadcest netwerk where
the receivers are hardware-compatible with cellular modems
- Brogdeasting bech @nd broadcast providers have tried to have native access to mobile devices for @ very long time
= “*Hardware compatible® means lower barier to adoptiion in moebile devices compared (o ether broadcasting technologies
- This in baceuse severa! 5G Broadces! bullding blacks are sirzady there in 8 4G/58 modem, hence the additons are merginel
= Ferathar lachrologies, a sopanls pecs of #lcen | die arsa would be requiced

Broadcasting
to Mobile
brings benefits
to a wide
range of use
cases

More el cient delivery
of maes data and live
madia content

Richer, more immersive
and personalized
wisvrer experianse

Expanided use cases

beyand mekile such
a8 sulomotivi
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CONGRESS
B 02 03 04 OCT 2022
agall Maidan, New Delhi

5G Cellularand
5G Broadcast
Converged Network

5G Broadcast Value Proposition

« Offering Broadcast / multicast content delivery to fixed and maobile devices using
5G technology (aka, cellular broadcast services)
Allow broadceasters 1o reach broader audience and enhance their advertising

revenue E2 :& _ g

Enable MNCs to deliver value-added services in partnership with Broadeasters

Iniermet Linear TV

and Content Providers
Create new partnership opporiunitias for MNO, broadeasters and contant
developers
Maximize the utilization of the broadcast spectrum through revenue-sharing
PPP models 5G Modern
wfe UHF Dand
s

Increase Broadcaster’s viewership by enabling the most efficient
delivery of mass data and live media content

Qualcomm Design in India Challenge (QDIC) Startups

. A v WhiBan| A it g
: T B ke e 4 | 0 A -
., Janitri tead 2T bt i} Ruct  WyF Y
:"_" ) E L= A- i - s - A — - i
Al m o . o -
A Tt o, o Lame e S (@ ma
B B oo Gl Ty p

Industry Werticals 101 Seartnips
*S250n 5 - 25% 1 Marke
12 %aris A . ® 10 % thiipairg n
o3 feries 8 B ponaimankers
N
2 wuins

Program cuteames _

*412s atents
*Many US,_ £

patent grnies

=PI, DL, Central
and 3ate Gonvis

Mustomotye,
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Mote: Figure notto scale

DTT2M via AirFiber

(( )) S Please visit
TeSENR, booth C4 for

ademo

Now engaging Indian ecosystern partners in making this service available to Indian citizens in

a meaningiul timeframe

Please visit
booth C4 far
a demo

Reference designs

:! i B
LR

Commercial grade
devicas

50 Broadcast technology was d indigenously by our
engineering teams fram Hyderabad and elsewhere

Qualcomm’s proposal to MIB/PB?

« The requests
+ Access to PB HPHT Infra in Delhi and Mumbai for 3 manths each
+ Access to 566 - 582 MHz band (in coordination with WPC)
+ NOC to mobilize the necessary equipment for the trial
* MIB support and participation for the trial

Deih
* Use cases planned for demonstration
+ DTT to Mobile (DTT2M)
« BTT2M transition phase (emabled using CPE} P o

» Emergency Warning alerts to mobile devices
= Application to interactive education services
+ Broadcast - Unicast concurrent transmission
» DWB-l delivery over 5GB

+ Expected outcome o

+ Trial summary report .
+ Network planning and Business case proposal for DTT2M in India. | =

Museriral
' Propesalio MIB submitted Dec 06, 2023
Pmposalio PR sobmitted Jsn 26, 2024
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with 3GPP pace
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Key takeaways

+ 5G Broadcast is based on the hardware reuse of cellular modems in mind.

» 5G Brouadcasi supports fealures needed for broadcasiers (HPHT deployments, operation without
SIM card, support of UHF spectrum, support of fixed reception).

* The 5G Broadcas! system, apart from its ease of inlegration in handsets, inherits features of
cellular systems such as support of multiple antennas, carrier aggregation, etc.

+ Gontinuous innovation in 3GPP, including new band definitions for Inroducing 6/7/8MHz channel
bandwidth, and may be further enhanced if new use cases / requirements arise.

* Qualcomm is Innovating on this in India and working with ecosystem players in enabling true D2M
offering by leveraging the strength and scale of Qualcomm’s innavations and taechnology assets
+ Look forward to largescale trials - in association with Prasar Bharati/ MIB, by Indian partners!
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Qualconwn

Thank you

Folowuson, f W in @
For more information, visit us at
www, qualcomim.com & www.qualcomm.comblog
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Mr. Prashant Maru, Vice President, Saankhya Labs

D2M in India
2024

D2M: The Big Picture

5

Market drivers : User data consumption 2x every 3 years :
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What is a Direct-to-Mobile (D2M) Broadcasting Service? S

D2M com piements
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India Market Size

1.158 Mobile Handsets

RPERSONALIZED. ANYTIME, ANYWHERE FAMILY. AT HOME

<

Large Opportunity in India : Unlimited video consumption .

Content Accesa for 11298 Opportunbic Video | Almanishor Digital losal Semicenducion
mobille phone usern Offlood on Be lines of Publc inbariructure Industry in india
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D2M Vision & Mission Statement

D2M as a Public-FPrivate Service can enable direct broadcasting of video/data to mobile
devices and other smart devices at affordable costs bridging the digital divide as
envisioned by the honourable Prime Minister

* D2M can piay the role of a Digital Public Good
Infrastructure leveraging broadcast spectrum

* D2M as a DPGI can serve public and national interest
* D2M as a DPGI can be harnessed by both Broadcasters

and Operators for new innovative services and
applications independent of Big-Tech Platforms

Technology Aspects

D2M Cloud based disfribution platform : Target 100M users 5
b ; Saankhya Labs Converged ]
!g&{&%ﬂ - . | Network Solution
(8RN 5 LRAN I&
/ [y — PPP initiative with a
=l - B2B2C biz model
(DT
%‘2 T

I %{i;}? i% - Vendor neutral
:'i}'-r"-."" : E Shared
== ) & infrastructure
- 8 3 =
o=y T &
L o Unar W ¢
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Delhi Field Trial - Overview S
[ -
;,ff‘-’i\_ Y sy pe | ||
P FortiCate S T
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KO s N A . {ommm BRANNW )
OTT - Over The Tap

CMS - Comtrnt Mansprmens S y e

YBC = Yogs Braskoast Core

CON — Comteont
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ATEME Symiumetin - Encer Prototype Dongle Experimental
B-RAN = BRH 4 I'T SmartFhone

BRH Site Locations (HPHT & LPLT)

BRH Site Locations (only LPLT) S
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a)

D2M Smartphone Reception inside Delhi Metro

« hitps://www.youtube.com/watch2v=azl7s JaWexl

~..5kip to the scens from 0:30 seconds.

D2M Evolution in India

Lo Lo
L oo cor S e o

IT KANPUR (&

iy

Use Cases

+« Remote Education

* Public Content Broadcast

* Live & OTT Content Broadcast

+ Mobile Network Operator Offload
» Emergency Alerts & Notifications
« Firmware / Software over the Air
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Thank You

Soonkhyo Lobs Pvi. Lid,
Emibazzy lcon Aoor 3, M. 3, infaniry Rood
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Phone +71-80-5117 1000 Emallinfo@soonidhyaiabs com

www soonidhyolabs com
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DAY 2

SESSION 4 DIGITAL RADIO BROADCASTING-
THE CHALLENGES AHEAD

Mr. Ashruf El-Dinary, Senior Vice President, Radio Technology Solutions

XPERI.

THE FUTURE OF RADIO -
HD RADIO DRIVING BUSINESS SUCCESS FOR INDIA

Broadcast Engineering Society Expo
Ashruf El-Dinary
Senior Vice President, Radio Technology Solutions

Fobruary 2024

THE FUTURE OF RADIO

THE FUTURE OF RADIO IS DIGITAL

+ Many countries world-wide are adopting digital broadcast formats
like HD Radio

THE FUTURE OF RADIO IS VISUAL
« Consumers expect visual as well as audio. Digital radio enables
a visual experience.
THE FUTURE OF RADIO IS CONNECTIVITY
= Convergence of IP services and radio broadcasting opens up new
possibilities for interactive content and discovery.

THE FUTURE OF RADIO IS NOW
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HD RADIO FEATURES 1) Radio’
HD RADIO AUDIO PROGRAMMING IS 100% SUBSCRIPTION-FREE!
OFFERING UNIOUE FEATURES TO EMCHANCE THE LISTENING EXPERIEMCE

Program Info HD2/HD3/HD4 Digital Sound Artist Experience | Emergency Alerts
Program Info displays FM channeis can offer Digital technology offers Images related to the Publicsafety is
information up to 3 additonal dgital- broadcast can be enhanced with digital
tarti only audio programs on

1l displayed on the radio

emergencyalerting
display, indudingitems feartures including

such as

multicast channel with none of the dicks,

Over2 500 AM and FM
stations broadcast with
HD' Radio echnalogy

across the LS., and

hisses or pops
associatedwilh

traditional analog rado

are also now available.

XPERI

COMPELLING & AFFORDABLE PRODUCT OFFERINGS ) Radio’

RADIO WILL THRIVE WITH ACCESSIBLE RECEIVER DESIGNS

VISUALADVERTISEMENTS

XPERI
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HD RADIO MONETIZATION STRATEGIES +J)Radio’

" HD Radio — Creating value and opporunity for our Radie Partners.

XPERI

P
:\ ) Core HD Radio Audio Services
"VISUALLY ENHANCED ADVERTISING

Text Only Upsell; Radio slatons are
realizing a 10-15% premium for the
inclusion of synchronized text with audio
ads.

Text + Images: Radio stations are
realizing a 25-30% premium for the
inclusion of both synchronized text and
images with audio ads.

MONETIZING RADIO : VISUAL INCREASES LISTENING ) Radio’

VISUALLY APPEALING 200

STATIONS MEAN 00 /

MORE LISTENING

230.0

Enhanced 3060 ——

Content Means t’.""”"" ° Loga Bty
- o istened splay

More Listening par Month 1700

Per Listener

140.0
Stations garnered 60% more 1100 Mo Visual
listening vs. those with logo- Content
only display and four times 20 _’_/’—-’_/’
more listening than those
wilhout visual content!

ane 104 1114 TXe IS 218 318 418 Ss &5 TS 8

content .
_ @depot XPERI
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TEXT ADVERTISING

m Wovo

106.3

South Central Bank - We Have Home Loans!

: = - g8 | [1 033 Dasa |3 1007

s Al g ; _ | 4 108.7 5 1053

XPERI

VISUAL ADVERTISING

InCanada. United States
and Mexico, Radio
slations are already using
visual image-based
advertising

VISUAL AD EXPERIENCE 1)) Radio’

Lift in main message recall from enhanced ads with Artist & Advertiser Experlence

Millersriads
(18-34)

IN-VEHICLE
DISPLAYS
LIFT
MESSAGE
RECALL
FOR ADS

Improve Main Message Recall
How a Home Improvernant

retaier lifted message @
recall across key demos MR A

A home improvement retaifer

Boosted its message recall
lift by 12% among millennials

XPERI
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28th International Conference &
Exhibition on Broadcast & Media

PAIRED ADVERTISING )) Radio”

WHAT PRODUCTSERAMDS DO YOU RECALL HEARING IM THE RADIO CLIP YOU JUST HEARD?

& = S8

remenkzor mara
Lawn Car Praduet Vihide Aute
Brand X Biramd X Dealar X

ih
2rhanced ads

1400%
Lin

B Enhanced Ad W AwdoOniyAd

XPERI

Value of Visual Ads

Atop 20 market
Broadcaster activated
Visual Ads. This
station generates
almost $200,000 in new
annual revenue.

T AM

B rume

Value of Visual Ads

Atop 20 market
Broadcaster activated
Visual Ads. This
station generates
almost $200,000 in new
annual revenue.

T AM

B rume
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DRIVING LISTENER ENGAGEMENT

Engagement Through the use of Scan Codes

Increases value of Visual Ad - Greater value campaigns with marketplace services

XPERI

CONNECTED RADIO

CONVERGENCE TECHNOLOGIES

Global Radia Solrcae: Global Music Metadata
- N = | g%, Mco

Dirset Ingost & % " o=
Aggregatars TIVO lte & Racha: % Analog
e Bn red G o

L3

wnr e | (008 0 T

[T R . sl v )
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Broadcast Audio

aim Premium Contert
o= 2 Curation

- b

Open Sowrces  ___ =

XPERI




28th International Conference &
Exhibition on Broadcast & Media

Technology

2024

1517 February | Hall 12A |Pragati Maidan [New Delhi

DTS AUTOSTAGE: CONVERGENCE OF BROADCAST SOLUTIONS

» Launched in 2020 - Coverage in 68
countries supporting over 70,000 radio INNOVATE | Digital Broadcast # Internet

stations - free 0 broadcasters

ET. rosm —_— 15 eug

+ Combines digital broadeasting and IP
services — embedded radio solution

= Ensures rich, consistent metadata,
advanced services/programming and
broadcast content protection

* Delivers analytics and metrics to

broadeasters at no cost DTS AutOStage

- Platform for innovation and monetization Content | Discovery | Experience

XPERI

CONVERGENCE : AUDIENCE INSIGHTS

Track audience patterns
Location patterns

Time of day patterns
Duration patterns

LISTENER METRIGCS FURTHER INCREASES VALUE OF DIGITAL ADVERTISEMENTS

SUMMARY

» The value of digital radio is well established across HD Radio markets
» Visual advertising has powerful impact on listener engagement

» Visual advertising increases station revenues

» Convergence of broadcast and IP creates new opportunities

* New receiver innovations

HD Radio and DTS AutoStage create innovations in
radio advertising and revenue opportunities!!

XPERI
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Thank You!

Ashruf El-Dinary

ashruf_el-dinary@xperi.com

XPERI
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Mr. Alexander Zink, Vice Chairman, DRM Consortium

DRM Digital Radio —
Ingredients of Success

Accessible
to All ANlexander Znk  BES

Viee-Chair DRM Consortium;
Chief Business Development
Manager, Fraunhcfer [IS

16" February 2024 @ BES Expo, Delhi.in

o® > ;
coym digital radio for all
*piaraL radio mondiale

[ ]
-: DI

@ DwerAL radio mondiale

DRM = Ingredients of Success

1. Open Technology

www.drm.org

® = g
s orm digital radio for all
*picraL radio mondials

DRM Digital Radio Mondiale — Some Facts

Standard Accassible to All

- Global open digital radia standard h * Mon-oroprietary
- ITU Endorsed = Full and free access to spac by all
= Mo trads seerets or not under

- Public Specification contral of a single compary

o

Technology
[

=

n

All Band Suppert
= The only ITU standard supporting all frequency bands and coverage needs
+ Samea standard and festures for all bands
-+ Direct digital successor technology for analogue AMIFM

www.drm.org
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The not-for-profit DRM Consortium
supports and promotes the DRM Standard and its take-up globally
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Sorm
* mortaL radio mondiale
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DRM - Ingredients of Success

2. Adoption all over Asia-Pacific,
with India in the Lead

L] - - -
sorm ' digital radio for all
marTAL radio mondiale

DRM Global Update
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DRM Global Update
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digital radio for all

Nepal R

DRM Radio = DRM Engine card
During setting DRM AM Antenna
in FM Engine Card

By Er. Krishna Chandra Paudel, M.3c. in ISE Radio Napal

www.drm.org
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PLANNED DRM
COVERAGE OF MEDIUM
WAVE & FM NETWORE

Guetta: 100 KIV
Skardu : 100 KW

FM Channels (10)
www.drm.org

digital radio for all

. a®
Pakistan e DM
e,
= Minister of Information and Broadecasting commits to DRM Roll-out as a priority (Sep 2023)

» Pakistan Broadcasting Corporation (FBC) has approved DRM as the radio standard
for use in all frequency bands (AM and FM) already in January 2020,

= Approval was given by the Ministry for the acquisition of a 1000 KW DRM medium
wave transmitter in June 2023 and funds available to start project.

» The broadcaster acquired a 5kW DRM FM transmitter to be installed in
Lahore.
Another SkW DRM FM transmitter is planned for Islamabad.

orm ' digital radio for all
meiTAL radio mondiale
DRM Global Update

e,
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DRM Global Update
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www.drm.org
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Ampegon Case Studies

Transmitters: ABRS, China (bold: DRM-ready or being upgraded)

(]
-
s orm
* morTaL radio mondiale

digital radio for all

. ® @ omamaL radio mondiale

& mErwen s S China Endorses DRM

for Domestic AM Band Transmissions

M e Tinaeesl D ttaumacn
T s SRR A

In August 2023, the government organizations
NRTA, MIIT & SAMR officially published

a joint notice, actively guiding the

Chinese automotive industry

to support DRM in AM band, and encouraging
Province transmission stations

e to broadcast domestic DRM services
www.drm.org
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Indonesia Republik has promulgated
DRM as the standard
for Digital Radio Broadcasting

in MW and FM bands, and in VHF Band III
(August 2023)

_ ")
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T %‘_:-_‘_-——_"'__—_r—h; This was pronounced vide

e Menteri Komunikasi dan Informatika
E—_"_ a— Promulgation Nomor 5 Tahun 2023
e — Dated 9 and 24 August 2023

www.drm.org

L] 7 - - -
form digital radio for all
G TAL radior mondiale

. ® ® omamaL radio mondiale

This official regulation provides:

Systemns for digital radio broadcasting
Freguency bands
Technical parameters

Allocation of frequencies for coverage
areas all over Indonesia

Licensing regulations etc.

. :
form digital radio for all
mGiTAL radio mondiale
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RRI: Local/National Public Radio — Radio Republik Indonesia
LPP: Local Public Radio
LPS: Commercial Radio
LPK: Community Radio
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Frequency Channelisation:

As an example

= FM band
100 kHz channels earmarked
(compatible to ongoing analogue FM channels)

= VHFIII

100 kHz channels earmarked
www.drm.org
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DRM Transmission Coverage:

Detailed coverage maps provided using
technical paremeters and protection ratios
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DRM in Indonesia — On-Air Today
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DRM - Ingredients of Success

3. Technical Innovation
that caters to India‘s Needs
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DRM Technology Update:
Multichannel-DRM

Sharing a single FM-band transmitter
to broadcast multiple, independent DRM signals
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Multichannel DRM - 6 x DRM
Varying power
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Pure Digital — Multichannel-DRM configuration

Transmitter Signal Canfiguration and Recahver Tuning Fraquancy (MHz) |
Testcase Center | Power
‘MHJ: ‘Wl 00,5 0, 0045 1005 10055 1004 (DOE 1000 0075 1088 0O 100y 10055

Test <ase 1; "Muiti-DRM Showease A™ | 20065 | 200 100% W00
Test case 2: ‘Multi-DRM Showcase 8" | 10065 | 600 | 100% 100% 100% 100% 100% 100%
Test cace 3: “Multi-DRM Showcase C° | 100,65 100 |_;5!i 100% 50% 100% 50% 5%
Test case 4 "Muiti-DRM Showease 0" | 20066 | 100 | | 100% 100% 100% 100%

Colowr code: | DRM__| analogue AV

Up to 6 DRM signals (18 Audio + 6 Multimedia Journaline services)
side-by-side from the same transmitter
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Benefits of Multichannel-DRM Transmissions

Every Broadcaster in full cantrol of thair own DEM config (MDI)
Spectrum efficiency

= Very easy installation and infrastructure (mo combiners etc.)
-> DRM Digital Combining

Enables more broadcasts from one tower without near-far problems
2x. DRM each @100W -= 200W Tx

» Doubling the: DRM Power is adding as neise +3dB (FM would need 400W Tx)
Power level of eachi DRM signal can easily be adapted to the targel coverage area
Option for individual SFNs
Compatible with all DRM receivers

< Multichannel-DRM Live Modulator preduct available

RFmondial www.drm.org
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DRM - Ingredients of Success

4. New Revenue Opportunities
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DRM FM — Much more than existing analogue FM

Exemplary DRM FM application
on Car dashboard or on mobile phone

Up to 3 audio services from a single
DRM FM transmission

Station lege and service description

DRM TextMessages
Scralling text
Max. 128 characters; Max every 20 sec.

/

Journaline
Texl based information service
Supports interactivity

.

Sy SlideShow
* Images and animation
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DRM Digital Radio — New Revenue Opportunities
*  Widening the target audiences (additional stations, pop-up stations)
= addressing new markets

+ Enbanced Radio Experience
= winning more listeners

+ Linking audio ads with detailed Journaline content & sponsored ads
= adding new revenue types

+ Journaline interactivity:
polls, phone participation, coupon codes, webpage links, etc.
- listener interaction + listenership monitoring

www.drm.org
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DRM Digital Radio — New Revenue Opportunities

Widening the target audiences (additional stations, pop-up stations)
= addressing new markets

Enhanced Radio Experience
= winning more listeners

Linking audio ads with detailed Journaline content & sponsored ads
= adding new revenue types

Journaline interactivity:
polls, phone participation, coupon codes, webpage links, etc.
= listener interaction + listenership monitoring
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DRM Digital Radio — Widening the Audience

o® i Audio Service 1

® D! m hHrts - Bollywood/Contemporary
o, ] + Demographics: Adults 18-50

Broadcasters ean offer

up to 3 audio services

from a single DRM FM transmission (96 kHz)

Mos! efficient use of broadcast capacity Cldssic 'f‘“di" ?ewica 2
thanks to xHE-AAC audio codec - Classic music -
= latest generation of AAC codec family = Demographics: Adults S0+
» Wider audience reach
+ Miche programs ! audience
e Talk Audio Service 3
+ Pop-up stations (for events/ festivals) ﬁi\ s Talk & Infotainment
- Multiingual programs o = Demographics: Adults 25-40

www.drm.org
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DRM Digital Radio — Enhances the Radio Experience

[a] ***

eDrm * @5

digital radio for all

Hits & =— Sitation Logo/Label: Station branding; Wisual info

Eclipse
.,
. G Y Incld EoRse T I B | Service Description: Programme type, language etc.

Wesariya — Bramhastra, Music - Pritam; Singer - Arijit Singh

/ Ne-ns&emice
ournaline

-+ TextMessa ge: Current song title & artist info; multiingual

+ SlideShow: Current song cover; Live RJ/Studio pic

- [Jqu maline: infos; imeractvity; multilingual; ADS |

www.drm.org
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DRM Digital Radio — New Revenue Source through Journaline

Journalline interactive text service 4 Ne‘“‘55‘3!"-’c‘!
ournaline*

Text based information service

Can deliver local, sponsored, promotional ads etc.

Can deliver enhanced ads with images
Re-use of existing data sources for broadcasters
(RSS, XML), Intemationally applicable (Unicode/UTF-8)
Extensible hinting information

¥ back channel: web, e-malil, phone, ...

v geo-tagging: local conlent, get me there

v speech hinting for in-car use, stc

Enables listener targeting & interactivity

www.drm.org
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Journaline - Optimized Ad Placement with Listener Targeting

For instance by careful menu design: ( NewsService
1. Language salection ﬁurﬂﬂ”ne'
2. Region selection 4
3. Topic of Interest selaction

-2 Al this point a ot of information about the user
is established through user's choices

—» Specific ads placed on largel page

= Strongly personalized over broadcast medium

www.drm.org
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Journaline - Listener Interactivity

Connected Devices' — B - o e
' v number of “Hot Button” triggers 7~ NewsSenvic
Enhanced opportunities per. Joumaline pafss ﬁUmGHHE'

Enables simple user inLeractivil)'
€.3. wilh radio statien or advertisement partners
« Default interactivity targets:
* Web pages (Internet URLSs)
e.g. 1o order current or recent songs

* Telephone number
e.g. to participate in talk shows; place votes

sy}

Hilton Rottingham hoted
Fxpllong Fogtt inghaom's heritagn and exc olent shopping

e m“mww,hﬂ‘; + SMS (target phone number + content)

| @ Cick here o book 3 room! = E-mail (larget address + content)

e | i click hara to. maka:a phocs cail * Links to other Journaline pages
ekt A £.4. jump from ticker news lo full story

* DRM services (audio, EPG, elc)

www.drm.org
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DRM - Ingredients of Success

3. Broadcast Innovation -
India is Embracing DRM Digital Radio

L] 3 oy =
form ' digital radio for all
oG TAL radior mondiake =

o
&
e DI'M

@ mararadiomondiale
& @

DRM - Ingredients of Success

3. Broadcast Innovation -
India is Embracing DRM Digital Radio

www.drm.org
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DRM EWF — Emergency Warning Functionality

DRM Digital Radio i= an Open Standard
) F\‘{rgrer{%egncy and has all required tools built-in
Fun ctionality for a quick and compiete mass-notification

in case of disasters / calastrophes

“Digital Radio Mondiale (DRM) natively supports emergency alert signalling (... EWF).
DRM receivers are triggered to re-tune automatically to an emergency transmission (including
optional aute-switeh-on) while flashing the screen and increasing the audio velume.”

ITU-R Study Grauy & chalr Yukihiro Nishida - Adusntsges of radio broadcasting in emargency and disaster situations

www.drm.org
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DRM Exclusive Content via DRM

** bierAL radio mondiale

All India Radio

is investing in content
exclusively available
on Digital Radio

+ News 24/7
* Cricket Commentary

+ Journaline text news

] 3 ey =
form ' digital radio for all
G TAL radior mondiale -

DRM MW Coverage Improvements in Delhi

In December 2023,

DRM coverage from Nangli

could be significantly improved

with upgraded DRM Settings / Modulator

- Indoor-coverage proven
across offices in Delhi and Noida
through increased signal strength

=> Elimination of analogue AM distortion

2> Template for nationwide optimizations

www.drm.org
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DRM Digital Radio Provides all the Ingredients of Success:

* DRM Know-How Centered in India — no closed-source components

= Countries in the Asia-Pacific region
embrace the DRM digital radio standard in a big way

= DRM Multichannel Single-Tx for maximum cost-efficiency

= New DRM Revenue Opportunities with more services and Journaline

- India is Embracing DRM Digital Radio‘s Potential for Innovation

www.drm.org
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DRM Smart Radio Benefitting All Listeners

.. To access information on specific DRM subjects
e DI'M type in your browser:
[]

& beanaliBdd MmorRda

® pocket.drm.org

Watch the DRM Gorporate Videos:
videos.drm.org

Additional videos on DRM YouTube channel:
youtube.drm.org

&,orm digital radio for all
* DIGITAL radio mondiale

DRM Smart Radio Benefitting All Listeners

.
e

Subscribe for free monthly updates:
newsletter.drm.org

DIGITAL RADIO FOR ALL

Dedicated India page
india.drm.org

For any inquiries or comments:
projectoffice@drm.org

o Follow: @drmdigitalradio

|@] Follow: @drmdigitairadio

YouU'D [ Eed  voutubedm.org

www.drm.org
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Mr. Akshay Raju, Senior Staff Engineer, HD Radio: The Future of Car
Broadcast Radio
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AutoStage

Audio’s place in
the connected dash

BMW launches HD Radio
IMAX Enhanced
S r oo XPERI and

TiVo merge:
June 2020

Media & Technology trends

Criving Today's Innovabon
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DTS AutoStage: The Clear Choice of the Auto lndustry”";”

A e £ [ B X 2
2021 - 3 Models 2022 - 52 Modeis Next 2-15 Months - 70+ Models
o\ Ly == e R e &

2 T v EE

Status January 2023 | ol
[ B

3 Models 52 Models 70+ Models

Status January 2024

3 Models 52 Models

o
Lnosunge

This is the Future of in car Broadcast Radio
Available Today | TESLA

T
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This is the Future of in car Broadcast Radio
Available Today | Hyundai - Kia — Genesis

HYUnoRI

This is the Future of in car Broadcast Radio
Available Today | FORD MOTOR COMPANY

d
lastoitags

This is the Future of in car Broadcast Radio
Available Today | NISSAN




DTS AutoStage Video™ Service,
Powered by TiVo™

DTS AUTOSTAGE
The only patent protected hybrid radio solution

oo s comés el s cnonmant P eohct ki
tusress sk for all parkipans. Xped delivers unequatisd IP protection to

brosdosstans and sutomahers arcundthe rodd. 114 Patonts

o ]

il Feade

Metadata idenification |
Deivery | Display
Search

Prersonalization
Menatzation

Mlesdco

South Korea
At NGI " Uritec Staes

Gilabea! (WIPOLPCT)

DTS AutoStage

The Story
of Your Station
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Delivering Value & Insights

NCE ANALYTICS

DTS AutoStage
Content | Descovery | Experisnce

Glohal Car Deployment:

6.0+ million

Total Radio Stations:
94.819

Total radio listening YTD:
~3.5 billion hours

Total program events YTD:
~25 billion events

Telling the Story of Your Station and Audience

e 2 & B ©®

WHO? WHERE? WHEN? HOW? WHAT?

® Understand your Wehane s your * \Vhan is your audimcs P Howis your audence » Whatpregranmng &
audiance in your audence uning in and tuning out tuning irto: yous staton afrading the largas!
markats and your corcenicated and troughaut the day? - analog, DAB, HD audience and how is
perfarmance istening in your Rautn, &c? conlent parforming
maker’

DTS AutoStage

What: Complete control over your
station’s information

o\

Avciacy

. iy

Poew Vawk'y Coumiry W7
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What: Complete control over your station’s
information

BAUER - —
MEDIA GROUP @ o~

What: Control and awareness ensures
quality & consistency

Party inTne U.S.A. When Love Takes Over

@

What: Complete control over your station’s
information

o\
Audiacy

Station o
Infarmation
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What: Complete control over your station’s
information

s\
uSlacy

What: Complete control over your station’s
information

s saw

o Detailed
R I I I I I Il analytics

What: Complete control over your station’s
information

o\

Auciacy
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Who: Station reach and market performance
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When: Understand your audience
throughout the day - anyday
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What: is your audience listening to?

B

It's Easy and Free
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Mr. Thimmaiah Kuppanda
Senior Consultant- Technology and Business, |IS

»®
e DI'M
o, Digitising FM —
" The way to a
Smart Radio Win-Win Solution

Accessible
to All

Thimmaiah Kuppanda BES

Senior Consulgant -

Technology & Business;
Fraunhofer 115

16™ February 2024 @ BES Expo, Delhi

ot el ) .
s.o1m . digital radio for all
* piamaL racie mansisle

Analogue FM — Relevance & Challenges
FM Digitization — Challenges
DRM Digital Radio = A win=win Solution

Summary
www.drm.org

o _ . = .
s.orm X digital radio for all
* piamaL radle mansisle

V @ Analogue FM - Relevance & Challenges

www.drm.org
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Analogue FM — Relevance
Flat rate eoverage cost

Unlike per-listener distribution cost with OTT

Ubiquitous and companion
Awvailzhle in cars, at homes, on mobiles; works both indoors and eutdoors

A regulated and trustw arthy medium
Authentic and free to listeners

Leeal and limited competition
Only a handful of broadeasters/sarvices per location

Necessary in emergencies
Radio is the most reliable communication medium in emergencies

@’; H @ i I@

www.drm.org
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Analogue FM — Challenges

I@: Limited Listener Engagement
b Competition from digital madia for user attention

Percelved old-style media
Audic-anly service

Saturated revenue
Audio-only services with ad announcements;
All the broadcasters typically cater to a single group of audience

Terrain limitations and drastic urban development
Gaps in reception due to terrain, high-rise buildings, and new public infrastructure

www.drm.org
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@ FM Digitization — Challenges

www.drm.org
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FM Digitization — Challenges

Bandwidth considerations and spectrum flexibility

Compliance with existing broadcast infrastructure (CTI)

Receiver ecosystem

2
% Cost of broadcast infrastructure

www.drm.org
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Digital Radio Mondiale (DRM)

A win-win Digital Radio Solution

L]
[
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digital radio for all

Diverse Broadcast Offerings & Enhanced listener Experience

DRM FM iin carlon bile phone 5

Up to 3 audio services from a single
DRM FM transmission (100 kHz)

Station logo and service description

DRM TextMessages

(7" NewsScrice B Scrolling text
Aumah’ne* - Max. 128 characters; Max every 20 sec.

>

F

Joumaline
Text based information service
Supports interactivity

SlideShow
+ Images and animation
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Revenue opportunities - Widen and grow your listenership

Audio Serwvice 1
Bolywsod' Contemparary

e + Broadcasters can offer up to 3 audio services

plus Data services from a single DRM FM-band
transmission of 100 kHz ban dwidth

3 = Most efficient use of broadcast capacity thanks to
Audio Service 2 he xHE C audi -
»  Glassic music the xHE-AAC audio codec
+  Demographics: Adults 50+ > the latest generation of AAC codec family
B = codec of choice in Androld, 108, etc.

= Broadcasters can grow their listemership by offering
- Multilingual programs, niche programs, pop-up

Audio Service 3 stations (for events/festivals) etc.

+ Talk & Infotainment
*  Pemographics: Adults 2540

www.drm.org
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More Revenue per Listener — DRM TextMessage

TextMessage
Seralling text, Mullifingual (Unicodie), Content swilches automatically

Lacal ads:
“Live Jazz at Sky bar & restourant, Chanakyapurua, New Delhi™

Sponsored ads:
“This song is brought tayou by CoffsaGram Roastares’
{f MiosSarvice
/éur'naf:nc
Promotion ads:
*Use the code EC25 1o get 25% off on your next SwyGi order”

Multilingualiregional ads:
onvel oF) &), wed, 29-3), eohd & ey

Seasonal ads:
“Kamishk Gold wishes yau a Happy Indepenidence: Day; Wisit us joday and avail 10% off on
safect lems”

www.drm.org
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More revenue per Listener — SlideShow

SlideShow

- Enhanced ad via images & anmation; content snitches auiormatically

= Justlike TextMessage can deliver local, sponsored, promotanal ads elc. with a visual

componant
Brand Enhanced Interactive Listener
Expenence Fromations _ ads Engagemenl
> | Eg=E
= @ 4 —
o " - B
ERE SETERS  rsaAr
o DM Dig itsl Radio by R Kish

www.drm.org




28th International Conference &
Exhibition on Broadcast & Media

Technology

2024

1517 February | Hall 12A | Pragati Maidan |New Delhi

o
Sorm
** bisrTAL radio mondiale

Joumnaline:

Listener targeting, interactivity and audience measurement

7 NiemiSerne
Auﬁ'ﬂﬂn’lﬂﬁ'
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Journaline:

digital radio for all

Journaline interactive text service

Test-based informalion service
Can deliver local, sponsored, promotional ads otz
Gan delrver en hanced ads wilh iImages
Re-use of existing data sources for brosdeasters (RSS, XML),
Internationally appicablo (Unicode/JTF-8)
Extznsible hinting information

¥ back chanmel: web, e-mal, phone, ..

¥ geo-tagging: local cortert, get me there

¥ speech hinting for In-car Use, eic.
Enables listener targeting, interactivity,and audience
measuremaent,

www.drm.org

digital radio for all

Listener targeting, interactivity and audience measurement

Journaline interactive text service

Test-based informalion service

o NeenaSernce
Au.-'r'ahm:'

e v e o o bt
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DRM Digital Radio — Seamless Reception

Single Frequency Network

Main
Tx
—. Main
Contour
., Reception
Gap

Can deliver local, sponsered, promotional ads ot
Gan delrver enhansed ads with Images
Re.uze of sxisting data sources for brozdcasters (RES. XML,
Internationally appicable (Unicode/JTF-8)
Extansible hinting information
¥ back chanmel: web, emal, phone, ..
¥ geo-tagging: local cortert, get me there
¥ speech hinting for In-car Use, @ic.
Enables listener targeting, interactivity,and audience

measurement,

www.drm.org

digital radio for all

Alternate Frequency Switching

Broadcaster A

(DRM Digital Radio) Analogue FM

A) &
Classic Hits

Al

Seamless switching between Switching between

Low-power | analogue and digital services services of same broadcaster
Gap Filer Tx |

www.drm.org
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Multi-Channel DRM & Shared Transmitter Infrastructure
A low-cost solution for FM digitization

1;:! Studio(s)

MDI over IP

fwy) Shared
Transmitter
Site

« On-Air Signal in whitespace of 600 kHz
* AtoE - signal from each broadcaster with full control
over the content and or-air configuration

£0rm S digital radio

* * bisraL radio mondiale

Multi-Channel DRM & Shared Transmitter Infrastructure
Compliant with existing CTl infrastructure

= ;!_u;l;_ . _: ' Transmitter Site HEE

HPA T - A H Cn=Air Signal, Assuming a whitespace of
+ 600 kHz between exsting analogus FM

slations; tested in Jaipur T

B HPATx - B

Existing analogue FM
infrastructure cataring te current
FM coverage;

= Mot changed/affected at all

- Muti-Channel DRM infrastructure

c H HPATX - C

HPATX D

Hgh Power Comblner

catering to DRM irans mission,
= Shared ransmitier equipment

AtoE: Represents diferent broadcasters

Cs: CRM ContentServer

HPATx: High Power Analogue Trarsmitter

LPDTx: Low Power DRM Tramamitier

MO Multiplex Distribution Interface
{over UDPAR)

www.drm.org
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Receiver Ecosystern Built on Solid Ground: Our Foundation is Set

Orver & milion (60 Lakhs) on-road DRM Digital FM reception & not dependent Bringing the Boat Home
cars in India have DRM support on propristary recevartechnology

nvViARUTI
SUZUKI DR )

@& HYUNDAI - i

(7#

Mahindra

& TOYOTA

www.drm.org
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’ @ Summary

www.drm.org
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Sorm digital radio for all
G TAL radior mondiale

DRM Digital Radio: The win-win solution

Analogue FM Challenges DRM Digital Radio

« Limited J@] 5
lgl Diverse broadeast offerings to engage listeners

Liskener Engage meant

&]
Perceived
old-style media Enharnced listener experience

ht

Saturated /% More Isteners and more revenue per listener

revernue

Reception ; ) .
P .||| Seamless receplion and service swilching

gaps

www.drm.org

(] 3 ey =
Sorm digital radio for all
G TAL radior mondiale

DRM Digital Radio: The win-win solution
FM Digitization Challenges DRM Digital Radio

| | Bandwidth considerations:
O R pentrum flexibility P

O g" Efficient and flexiblz spectrum options

broadcast

Compliance with existing "
= Ea

Compliant with existing CTI infrastructure
infrastructure (CTI)

infrastructure

-
: L]
Receiver q o - Built on Solid Ground: Qur Foundation is Set
ecosystem E---

2
% Gost of broadcast -—) l‘ Low cost with shared infrastruciure

www.drm.org
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*DicmaL radio mondiale e et

DRM Smart Radio Benefitting All Listeners

Subscribe for free monthly updates:
newsletter.drm.org

Dedicated India page
india.drm.org

For any inquiries or comments:
projectoffice@drm.org

o Follow: @drmdigitalradio
|@| Follow: @drmdigitairadio
YouQUllis youtube drm.org
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Mr. V.J. Christopher, Wireless Advisor, WPC, Ministry of
Telecommunications, Gov. of India

Two milestones in 2023
1. Indian Space Policy,2023

2. The Telecommunications Act, 2023

Commercial space based services currently operational in India

Application Radiocommun | Frequency Band Open Sky
ication Service | (GS0) (YesfNo)
GMPCS M55 L5-UT.C-GWT No BSNL

Comm. VSAT Fss C, Ku, Ka No Hughes, Bharti, BSNL, TataNet,
Reliance etc

IMC FSS (ESIM) €, Ku, Ka Hughes, TataNet, BSNL

NLD, ILD F55 C, Ku, K3 Reliance, BSNL
Teleports BSS/FSS Zee, Star, Sun, ETV, etc
DTH BSS/FSS Tatasky, airtel, DO frea dish efc

DSNG Fss Accociated with news channale

HITS BSS Mo Two oparators only

F55: Fixed Satellite Service, B35: Broadcast Satellite Service, MS5: Mobile Satellite Service, UT- User Terminals,
GWT. Gateway Terminals

Spectrum Assignment Methodology = Broadcasting
Services

4 Broadcasting Services:
» Terrestrial Based — AM, MW, 5W, FM, Terrestrial TV
+ Satellite Based = Teleports, DTH, DSNG, HITS

=Service Providers:
v AM, MW, SW, Terrestrial TV = Public Broadcaster
* FM, Teleports, DTH, DSNG, HITS — Private Operators & Public Broadcaster

« Spectrum Assignment Methodology:

+ Administrative based with no upfront charges, Spectrum Usage Charges are
levied on annuzl basis
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New Telecommunications Act 2023 —
Spectrum Assignment Methods

*Subsequent to 2G judgement, since 2012, spectrum assignment to all
wireless users including broadcasters in on interim basis. This interim
assignment is with the condition that if the Govt. decided to assign
spectrum through the auction mechanism, the wireless user has to
pay the auction determined price with retrospective effect.

*This regulatory uncertainty about spectrum assignment has been
addressed in the new Telecommunications Act 2023.

= Schedule 1 of the Act clearly specified the type of usages/users for
which spectrum will be assigned through administrative method

Schedule 1 entries related to Broadcasting

* S.No. 3 — Public Broadcasting Services
*S.No. 13 — Community Radio Stations

*5.No. 16 — Certain Satellite based services such as Teleports, Direct To
Home, Headend In The Sky and Digital Satellite News Gathering

Ease of Doing Business

* Community Radio Station;

« Spectrum assignment and licensing process has been made completely online
and seamless integration with MIB portal

« Additional frequency spots have been released to promote and accommodate
maore CRS in a given geographic location

* WOL Process:

+ Entire process of issuing WOL has been simplified.

+ After capturing the requisite information from the applicant, it is scrutinized
only once and LOI is issued. After the issue of LOI, all other events like issue of
Decision Letter, SACFA clearance, import permission are applicant driven and
after paying the requisite amount they are auto generated.
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Ease of Doing Business - continued...

+TV Channel Endorsement/de-Endorsement/Name Change: This
process has been made on self-declaration mode through
Saralsanchar portal

* SACFA Clearance:

* This pracess has been made on self-declaration mode.

« The sites which are meeting pre-defined criteria of Airport Authority of India
and/or JCES are instantaneously cleared and SACFA certificate is generated
instantaneously.

* The sites not meeting the criteria sent to AAl & JCES for their clearance or
otherwise

« If no response is received within 30 days from them, the sites are deemed to
be cleared

Table for Royalty charges for Terrestrial Broadcasting Service (per channel)

Broadcasting Public broadcasting, social Low Power FM (upto

(ANl India Radio mnd facror of ane third it 1oow)

Doordarshan) applied to existing charges  Medium Power FIM (100W  1,30,000 50,000
(s already done for CRS) o 1EW)
considering sodal High Power FM (>1KW) 3,37,500 1,25,000
responsibility azsociated  AM Broadcasting 50,000 50,000
with Public Broadcaster | o Power TV upto LKW)  3,50,000 VHE: 1,20,000
ie. Prasar Bharti. UHE- 3,860,500

High Pawer TV (=1 KW 13,50,000 VHF: 1,20,000

UHF: 3.50,000
No Change High Power EM (31KW)  3.37.500 3,37.500
Community Broadessting LR E0T-3 Low power FM (upto 22,500 22 500

L00W)
[T T Fixed for (ifetime use. 5000/« per set (lifetime use)

e el e e |
oyarT)
50,000 30,000

Promoting R&D and Innovation
* Simplified Experimental License procedure:

* The process has been simplified and one license encompasses all permissions
regjuired to carryout experiments viz, import permission ete.

* Granted experimental license to M/s Sankhya Labs to conduct experiments
for direct broadecast to mobiles in the S00-600 MHz band
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Licensing process streamlining

A taskforce in DoT is established in DoT to review & simplify internal
processes within DoT for facilitating space-objects in line with Indian
Space Policy, 2023 and to suggest the methods to further streamline
the clearances pertaining to setting up of a SatCom Network
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Mr. Sanjeev Gupta, Associate Director, SATCOM, ISRO

28th International Canférence & Exhibition on Broadcast & Media Technology -2024
Satellite communications

Emerging Trends, Technaologies, Opportunités & Issues

February 16, 2024

Sanjeev Kumar Gupta
Associate Diractar
SATCOM Programme Office
ISRO HQ, Bangalore

Evolution of Satellite Communications

* introchuction: of Ku band
* Suggnn 19 Py Sarvoe
Sttt

Drmam of giom o ingia

E E E E I B

Communication Satellite Capacity

Q{.AT i

G
- Tusm

. GSAFE,
o T GEATE g
= ‘; * E-:M |:’r
R
GSAT-3 &
Damestic Capacity Foraign Capacity
315+ Txp & 25 Gbps 111 Txp & ~2Ghps
» 18 Satellites — UHE S, C, Ext €, KuXa/Ku # 11 SAT8HITET — Lense Thiu NSIL \I'/'
>a e ) {10 pent pipe = 71 Ku Txp & 1 HTS)

e ey ~ 9 Satellites - Direct Lesse by
 IHTS Broadcasrers (~40 € Txp)
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Satellite Communication Applications

Television Services
* TV broadcassng
Direct-to-Home
Head end-in-the-Sky
DSNG

RO

Broadband Services
Consumer Broadband

: In-fight & Martime
.

N satellite
Radio lrundmaE\\ ' Communication m Services

* Rado Networks for * Sotaifite

phones
retvoadcnst ! * Repofting Seface
= Digital Audio Broadcast 5 * Train & Vessad Tracking

Emerging Applications : D2D, loT, M2M, 56, Thin data service ......

/ Applications 1
| ¥ Broadband & Cellular{3G/LTE/SG) backhaul connectivity with global
coverage

¥ Mobility: Ship, air & Vehicle
+ Event Detection & Alert: Surveillance & Imaging
¥ Low Latency Application

¥Internet of Things (I0T): Network for physical object, devices etc embedded
with software, sensors & network connectivity

\,,
e

-

Challenges
+ Managing large smaller satellits { Constallations) & Inter satellite link

¥ Tracking Antenna requirement; Relatively High Cost Ground terminals
~ Controoling <atellites & Managing Space Debris
9

LEO/MEO v/s GEO Satellites - Difference

Latency High (250 ms) Low | “50-100 ms)
Earth Coverage Very Large Global caverage
Antenna Fixed Tracking Antenna
Applications Broadband Internet Virtual Gaming,
Broadcast Real time applications (10T)

Computing applications

Challenges Signal power loses Very complex ground tracing
require larger satellite netwark
and antennas Large no, of satellite required

for Global Coverage,
Space Debris small Very large
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S

Indian Space Policy - how it enables satcom?

. Provides freedom to carry out all activities related to space based

communications - research, design development & realisation of spacecraft &
its sub-systems; establishment of assembly & integration facilities; providing

capacity to various services, within and outside India.

. Indian Entities can bring GSO/NGSO systems into operations with IN-SPACe

authorisation.
Indian Entities can establish Satellite Control Center (SCC) and Telemetry,
Tracking & Command (TT&C) stations, for controlling their own satellites or

third party satellites, with the authorisation of IN-SPACe

. Regulatory requirements - Considerations for country's liabilities towards use

of outer space as UN treaties & conventions, use of orbit-spectrum resources as

per National & ITU guidelines, national security aspects.

. Regulations of communication service matters to continue under DOT & MOIB.

roodcast Admr
Malti

foleport, Cable liaad
R VEAY sl ke vt B DTTH Tafmihbla
Broadcast S ]
Liceiied by MOIE

Lem ==

irmphornersUon Monstored by - SPACe | Pt weonk Pas aogriowal B onilockg - DOT

(IR T —— TEAL - Aegulater

DOS — DX gt REschit i FOISAT - CRAAINS FRSORILION |

Steered by Indian Space Policy J | Steesed by HOCP-2018 & Groadcast UL E DN Policy
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Mr. Anil Prakash
Director General, Space Industry Association India

SIAINDIA

An association for space industry

Changing landscape of Satellite communication: New
Horizons for Broadcasters

February-2024

4

v ELA- Inclacem

Indian Economy - Powered by Satellite
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The Strategi¢ Importance of India’s Space Sector

i
SlAINDIA Satallite Solutions Essential for Socio-economic development
Satoom sty Aseciation

Domains of Space Applications

?..
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Redustion
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Space & Satellit ions will play a vital rele in sodio-ecemomic parameters
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coton s gt b SATCOM Technology Revolutionizing Broadcasting Industry

Low Earth Orbit (LEO)
Constellations:
LEQ constelations consic of
rurmerous smal satelites oebting
closer o Earth,
a— ] . They offer wruwncy and
. hgher data thoughpu
HU‘T"W"H"M Sateilites revoltionang bnoad-casnng by
(HTS): provding faster and mere reliabde
HTS represent a signficantleap comnections forfve broadcasis
‘qrn-.zm In saieflie eehnalogy. ad sreaming senioas.
These saiefites boast hgher data
. transmisson rates and increased
bandwidth, ensbing broadeasters
wa dediver high-cefiniaon content

Traditional Broadcast Sateflites: 55 o 8 e

Early satefites faciitated glodal viewers.
broadcasting, albsit with imiled

bardwidth and coverage

capabiites

These satelites formed the

Ewolution of Satcom Tech for Broadcasting Sector

Satellite Broadcasting: A Vital Medium for Rural, remote and
underserved areas

ﬂuullmu&m bd:mhtﬂrﬂhhl W-;m
mmwwmm
e and underserved communities.

SIAINDIA

v e b o ey SATCOM Impact on Broadcasting Industry
)
o

* Advancements in catelite tech improve eignal quality, enhancing

VoWt Speiences.

HD and UHD broadeasts now stondard, nising broadcasting

quality

HTS and LEO constedlations expand bandwidth for broadeasters.

*  More channels, interactive content, and dats intensive apps

enhancs viewer axpersnce.

More: Efficient Covermge:

Satelltes enable efficient coverage ower vost arcsas.

LEQ constellations offer seomiess coverage in remote regions,

democratizing broadcasting access.

= Satcom emsures robust and reiable breadeasting, minimizing
disnuptions.

= Weather, network failures, and obstackes have reducedimpact on
transmission.

= Satcom emables quick deployment of temporary o mobile
broadeasting staions.

* Live events, news updates, and emengencies can be covered
from amvy location.
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SIAINDIA . p : 5
e Major Advances in Satellite Technologies
High-Definition (HD) and Ultra
High-Definition (UHD) Broadcasting:

+ Enhanced piciure quality with sharper images 3nd
better audio with expanded capacity for delrvering

Direct-to-Home (DTH) Satellite Broadcasting:
- of W ¥ , Providing dive-ct
accmss o wiswers' homes.
Direct-to-Device Satellite Broadcasting:

+ Directte Mobile which weuld allsw dirct TV contant to
your devics without internet. The new tech is beng
worked upon by DoT, MiBand IIT-K.

Digital Compression Techniques (e.g., Interactive and On-Demand Services
MPEG-4, HEVC) *  ACCSS 10 COMENT 31T Wiewer's convenience, induding
+ Mars sfficient uie of satelite bancidth, all owing Vitheo-on-dermand and! Interaciive features,

four increaased channed capacity g 15 5
*+  imnproved picnars qualiny and reduced Hybrid Sateliite-Terrestrial Networks

transrrizsion come. MNP  Searvies: coenge leenging both satelite and teranrial

Spot Beam Technology infrastmucure
o Rnrguhuld ditinmey sl copeiatite M:“Ww‘ Increased refiability and fiexibility in broadcasting services with hybrid

areas for more effciant

Multi-Satellite Constellations
- ind N sateiine for
rerace.
+ Globai e amd capacity for ing services

India’s Broadcasting Industry: Scaling Up its potential for Growth

Inclia®s broadcasting industry it powered by satellite, which enablesthe distibution Broadeasting Industryinlindia
of televizion and radio signals to 3 wide audiente: 1o remote areas. and over larse
distarices within Indlia and other countries and continants

The industry carriss 300+ i b to 21 Cr by h n urbam and rural
inclia thraugh ~1710+ d.,m| platiorm sperator and S0000+ cable operator:

The industry provides direct and indirsct smploymant to 183 M peopis.

o
In addtion, the use of sateilite Rechnology has fa<iitated the wansition from analog
0 digital Droadcasing, enal ing Ngher quaity and mMOTe diVerse Progiamming -
options for consumers_ ]
The loss of Cband spectrum could derail the broadcasting sector and cripple the -
entire INR =700 Bn Indian broadeasting industry I

Foreign Direct Inwestment in Nation-Buildimg: Over the last 10 years, the segment has
brought in $5.4Bn wiorth of FDI to Indlia propedling growth as well as stimulating the
Indliam aconamy.

Indlia"s myedia content is distributed a1l over Asia- Pacific, Middie East and Africa
Regiens using C band

Stakes for Indian society and the Indian economy in the smoath operation of C-band satellite distribution of broadcast
signals are high

Key SATCOM Bands for Broadcasting India

SlAINDIA

s s Bae iy

SATCOM Bands in Use significant SATCOM Band in

:
| Use globally
C (3.74.2 |
GH ! KA

2) ! (27.529.5
Used by Used by i
sy DTH Sector :
(TWRO) !
1
(Serves 71 million active |
mﬁ DTH subscribers In E
Indizs) Indiia i
i
‘

C Band is core frequency bands for broadcasting industryin India and
there is no substitute for these bands
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1A Why C-Band remains the distribution platform of choice
Y P

frptr ey e Ay

tion of Media distribution

O REACH: (-Dand beams cover large geographic areas,
faclitate intzrcontinental and globalcommunications.

O ECOMNDMICS: 1005 01Thousands of instalied earth sRTIoNS
around the world; over 3 hundred satellites in orbit, global

reschand distribution efficiency;

ALY drw

- RESIUENCE: C-band has urique propagation ang coverage
characteristics that cannot be replicated in other frequency

bands

rreplaceable and not substitutable

FSs C-band is extensively used around the world by Broadcasting Industry

C-band salelite networks: are used for varous sewvices such as martime and aeronautical services, education, oil and
gas production, and emergency relief services. It's essential to protect them from any interference while allocating
C-band frequencies for 5G deployment.

SIAINDIA

oottt et B Expectations from Spactrum Assignment
* The r I ild slign with IT i i

spectrum usage for the ITY region, promoting glebal harmonization

of the spectrum for space activities.

- TRAI must preserve the key satellite bands for satellite operators.
Protection of already allocated C(-Band fraquencize o Satallite Frazarve key e

Broadcasting Ol Spectan js ‘I:.T,‘ ik

« Protection of the axisting satellita systems operating in the C-band
from any form of interference is crucial while allocating C-band
fraquancias for any additional IMT daployment. Studdy and

Specrum 5

- Adjacent band compatibility between F$S and IMT needs careful Saxresation
consideration as F55 earth statlons are sensitive to interference from
IMT gystems

= India must find ways for peaceful co-existence batween FSSand IMT,
restoring quality of servica without imposing costs on satellte/earth
station operators.
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ABOUT US

SlA-Iindia, a dynamic, not-for-profit space
saMey aseacatian, & d tad 16 advanding
sectoral terests, @ gr@ating industry
growth, and atalysing innovation through
strategie EMOAGEmants

governmental and global

policyrmakers, regulatory

standardization entities, aiming

vibrant and innovative ecosystem within the

space

Our Vision: ‘Thought Leaders’ for the Satellite
Ecosystem in India

OUR MEMBERS |
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Mr. Harsimranijit Gill, Country Manager, Intelsat

a1 INTELSAT

Changing landscape of Satellite
communication: New Horizons for
Broadcasters e

Harsimranjit Gill

et
R T

; INTELSAT
Shrinking the Glabe

Cernecting Pecple and Places for Over 50 Years
We debuar TV and radio content to more than

2 billion people worcwide

Wa're tha largest prawvider of satslile
commurications (0 the U.S. govermmeni

| We terve T of the- worlds top 10 Mebile Mo twork
| Qperatons

1 We arethe #1 provider of broadband connectivity
© for maritines passengers and orew

We pioiida |n-fight Connestivity to 20 commersial
Airline Pamners and ower 5,000 Aircraft

) . o INTELSAT
Delivering Unmatched Scale

Cur global network infinitely more powarful than the sum of its parts

52 62 100,000+

Saslles Teleports and PoP's Fiber Miles

10M+ 1,500

Terminals Dty T8 of
Carmier-gracks Traffiz

2024

1517 February | Hall 12A |Pragati Maidan [New Delhi
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3 INTELSAT

Intelsat in India

Since 1990s

Top media partre Indila galeways

Distributing ~half the = Mobile connectivity

market TV content In-flight connectivity
Maritime connectivity

¥F
" o

=

3 INTELSAT

Indian Media and Entertainment Industry
Television is largest and digital is fastest growing segments

Share of Major imcustry Segments 2021 Shane of Major Induntry Segmenis 20i4P

|
15
5 1. _\

&

[

Television would account for 40% of the Indian media market n 2024, followed by print media (13%), digitel

advertising (12%), cinema (9%), and the OTT and gaming ndustices (8%)

* India’s TV industry by 2026: $10.35 billion and OTT video industry: U35 2.63 billion

$INTELSAT
Television: Still holding strong

TV still holding its ground against digital

-8%
. = ;y’ A
==
Yo increase ke il ierease Total TV ad
in TV ARPU ovar n average volume growth

houscholds the past 3 time spent from 2020
(Total 20500 years driven watching TV o 2022

n 2022 ted by by change in per day

Freelish) Calrle-DT H- sirsce 2023

Fres Dish mix

3N
CAGR
TV markst

sire (RB) 202 2ZE 2030E

Groswth 10 be tegorly driven by oduertisements commprisig

S5%W=80% of the total 2030 revenue
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M Indian M&E industry expected to continue its g9 mrewsar
unique multi-modal growth story in the future

Revenues: Traditional TV and Prirt in cecling and OTT and Gaming increasing

Indin Medin & Entertaimmen market sze ($8a)

-9

art

SN

$55-65Bn

Addttional potential upside of $5-108n by
2030 led by OT Tand gaming

Ganirg b

2022 2030

a INTELSAT
We Are Unifying the Global Ecosystem

Qur size, scale;, and advanced technalogy will help to drive this global unification

Unified Network
Or tecnnology will unite the muitiple orois and multiple bands of thday's salelile and terestrial
neworksin a sihgle ssftware-defined 5G nework that sels the standard.

Open Architecture

Intelsal’s open architecture network is technology-agnostic, providing "plug and play access’ forowr
customers, enabling partner networks, and ensuring seamless cannectivity. I's state-of-the.art ioday,
and ready for whatis on the hoizon

World's Largest
As the worids largest satellile communications network providing global coverage of 8% of the

world's pepulated regions, we can uniquely create an infrastructu re orders of magnitude Brger than
the world has today,

Carrier Grade

The world's governments, telecomns and media companies rely on Intelsat's highly secure
and reliable muli-layerad Infrastructure, making our technology essential o ghobal sperations,
communications, and security.

fa INTELSAT

Software-defined, multi-layer, multi-orbit Network of Networks
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\“.' INTELSAT

Three Key Pillars of the Unified Network

. Enabled by end-lo-end orchestration and use of universal standards

Software-defined Satelites 5G Sman Edge Terminais
Dynamic and predictive design Scale and access o a broader A host of new end-usar arminals,
concentrates and allocates bandwidth eoosyslen. 5G touls and chipsets and including M panel antennas and

when and whara it's newded IGPP wavelorm. A frictionkess customer scftware-defined modems, enable 56,
Fifinates network botlenacs. interface enablas maming and peering adgacompite slaments and improve
with partner SG networks. access to custormers in &l verticals.

§ INTELSAT

Emerging Media use cases
. Our Unified, Software-defined 5G Non-terestrial Network

L

OTT over Satellite & Live TV for Continution Links Inteisat one IF
aviation & maritime «  HTS with Detter retwrn path +  Seamiess Global saillie+errastial
= New use cases emerging for media throughput enatl Tl tenminals network to provide converged
distritution in maritione £ e ommareial in remate lozatio ne for media solutons to broadeastars.
aviation centribution Oine etop ahop for madia distributon
Dieliver add-ons via satelite for Opens up new oppotunties for
hybrid user experignca regional sportsilive events

Thank you
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Mr. Gurvinder Chohan, QTSCINC, Canada

A high degwe Of veTionl meprtion e @I o 000, WCheoule i ik

Out team iz mainly :ompoted by Sonior Enginears within
all their disciplines, Mechanical, Electrical, Software, ] ‘ I
L] LEE] TR

Aerospat/ale and Telecommunications,

QETC was founded to enhance and provide global and planetary-scale telecommunications and
ramate sansing sanseat.

Wa develop spacs based Smart emall sateliite: (communications), AI/ML based remote sansing and
deap space solutions , enabling a internet from space to offer ubiquitous high-capacity connactivity,
intereperable with SPA Transpert Layen

Vertical integration and quick rollout of technolagy and infrastructure are st the core of our strategy
ta maintain cost, schedule, quality and performancs and deliver on our premite of becoming a
responsive industry partner within National Security Space.

Our team of high-performance engineers have come together to accomplish wonders. We bring
decaces of experience in Space-tech R&D Innevatien,  SATCOM Infrastructuie, mabile
communication services, and Operations,

ACST Canzda iz af the fime of tha commarsialization of epace, snd we beliave that
we are Key 1o enabling the nexl indusirial revolution with our unigue Quanium ¢
lagor (FS0) based encrypted cammunization UHTP paylasce

Developing W band payload naw (QF akeady available)

= Offering state ol the art digital DR with §00gbps throughput with Phased array
anennas with 100+ eiemants pronding feciiily in covering more areas.

— i s
Satelliveas 2 jervive Capalbio
of besting ard providing Vary
high throughput Optcal FS0
Communication pavioads
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Coverages Project FS02

+  Shown below is adistribution of the - T
64 User Beam spats
+ Al spats shown have 2 1 degree - -
dlameter, which incudes the BPE
|beam pointing amror} - - - g

+ This distribution  of spots &
preliminary, and in particular 0.85
degree dizmeter including BPE i
now being considered

+ Theder 3color scheme

Coverages FS02 Q/WKa - 97gbps HTP

Apptizatian BEO browiband ssmmynisation selufon bassd on proves
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* 1.2m 3W Enerprise Terminals

* IMbps User Inbownd used os baselme bt ongs of raks
arm passile bt will afiect RTN link spectral aficiancy

= F.im 93dBW EiRP oW
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Ku-Band Coverage -95gbps HTP

+ Up to 64 spot beams covering Indonesia, Malaysia, the Philippinesand Singapore.
* Spotsizes 1 degree diameter (including BPE).
* By centering the user antenna baresight, the maximum required beam scan is 4.8 deg.

= As suggested in the coverage area shown below,
outofthe 64 spot beams:
*+ 25 have both HP and WP downlink
v 39 hawe only HP downlink
T — »  NOTE: the figure only shows 63 beams
« 25 dual-pol, 38 HP D/L enly

Coveldgr Qieg

C-Band and Ka-Band Gateway spots

4 C-Band spots

* 3.5 deg dameser
3 Ka-Band spots

* 1 degdiameter

*  Optional

1.Gu|&m§.‘-aund‘
:i\ Y /u
| 2. Gowrwoy c-sama
3. Gotelvay RoEBht p
= e EyATTS IETRLITY,
y\,’ S .!\‘:/

ey
1 Golemsy CBand

5. Goteway Ka-Bard

. sotewayc-3and
4

Gatevay kodand

~—— Low power per processed BW
— —— Sealable ta 100% af GHz
" 1MHz2 Sub-chamnel granularity
= Polarization MUJ“FlIKlI"E
Beamtormin, —
A = _—— Chanmelized Beamfarming
" SCalalble to over 100GHL
~
~—— 10407s of simultan@ous beams

GED Regenerative 3 —— Full DVB-S2X/RCS2 Stack
Modem Stack i

——— DWE-51X Beam-hoping
\l
“~— Scalable to 100" of Gbps

_—— Spectnal Analysis
Advanced Features —= s
~— Geolocation

—— Simpie to Operate

Ditforontatisn
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Payload High Level Description

[ Tlis
[

Antenna directly integrater to the processor — built-in LNA / HPA

Processor Functional Description

« 15 Rx Beams
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Ku-Band Coverage -95gbps HTP

*  Up to 64 spot beams covering Indonesia, Malaysia, the Philippinesand Singapore.
+ Spotsizes 1 degree diameter (including BPE).
* By centering the user antenna baresight, the maximum required beam scan is 48 deg.

= As suggested in the coverage area shown below,
outofthe 64 spot beams:
* 25 have both HP and VP downlink
+ 39 have only HP downlink
= NOTE: the figure only shows 63 beams
= 25 dual-pol, 38HP D/L enly

WVORLD $EEN FROMGEC 113E

Coverdge Qied

C-Band and Ka-Band Gateway spots

4 C-Band spots

- 3.5 deg damerer
3 Ke-Band spots

- 1degdiameter

+  Optionsl

1.Gur&{wm' C:Band
H B ‘\
W

| 2. Gamwoy C-tana

3. Gotebvay KEERDY
gl

lCBandi25.4-27.1/ 18.8-17.3 GHE 2 hm.qu*yj¥ de |
T = i
‘J,.r- ) M 3
&. otewayC-ignd

P dt s =
A Groberdy CBand

7. GateWay kaBand
5, Goheway KaBand

_— Low power per processed BwW

—= *_—— Scalable to 100’saf GHz
= 1MHz Sub-channel granularity
— Polarization Mulupiexing
Beamformin, —_—
L = _— Channelized Beamforming
“—— Scalable to over 1006H:
~
—— 1000 of simultan&ous beams

GED Regenerative <« _——— Full DVB-S23/RCS2 Stack
Modem Stack i
———— DWE-51X Beam-hoping
~— Scalable to 100" of Gbps

_—— Spectnl Analysis

——— Interference Mitigation
Advanced Features

-
Y

eolocation

—— Simpie to Operate

Ditferantation
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Payload High Level Description

Adistable T Feeders
Array

.
Lo
™

DRedrAT
ac .

— b
e

[ Tlis
[

Antenna directly integrater to the processor — built-in LNA / HPA

Processor Functional Description

« 15 Rx Beams
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DAY 3

SESSION 6- WRC-23: IMPACT ON INDIAN
REGULATORY FRAMEWORK

Mr. MK Patnaik, Senior Deputy Wireless Advisor, WPC, Gol

28th International Conference & Exhibition on
Broadcast & Media Technology — BES EXPO
2023, 15-17 February 2024, New Delhi

M K Pattanaik, Sr. DWA (ISR Group)
Wireless Planning and Coordination Wing
Department of Telecommunication
20 Ashoka Road, New Delhi 110 001

Outline:

World Radio Conferences and WRC-23: A Brief overview

Main Objective of WRC meetings/ The Radio Regulations
Preparation for WRC meetings

The Working Parties of ITU-R

WRC-23 outcomes that have an impact on Broadcasting services.
The mandate of the study under Agenda item 1.5

Output of the WRC on Al 1.5

470-694 MHz frequency band and its uses

1.
2.
3.
4.
5.
6.
7.
8.
9.

WRC-23 decisions (WRC-23 decisions)

=
o

Analysis of WRC 23 output on 1.5

-
=

A point to consider

[y
(%]

The WRC decision on Al 1.10 (Agenda Item for WRC 27)
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1.

1)
2)
3)
4)
3)

6)
7)

8)

World Radio Conferences and WRC-23: A Brief overview

are the Apex meeting of the ITU- (Radiocommunication) Sector

held approximately in every 04 years for a period of about 04 weeks.

The recent-most WRC was held in Dubai in from 20" Novermmber to 15" December 2023.
About 3900 delegates from 163 countries participated in WRC-23

not just an obscure, tech-centric event; it's where the realms of global markets and
geopolitical strategies intersect, impacting civil society in significant ways.

WRC discussions become arenas where countries and corporations compete for global
influence.

This is because access to specific spectrum bands and orbits translates to market dominance
—and;

decisions made can shape who leads in various technological sectors, directly impacting
market shares and economic influence, at times at the expense of societal and human rights
considerations.

Main Objective of WRC meetings/ The Radio Regulations

To decide how new spectrum demand owing to technological advances can be
accommodated into a global radio regulatory framework governed by the Radio Regulations
or in brief the RR

Radio Regulations is an international treaty and is binding in nature on its member countries.
RR contain regulatory provisions to make coexistence among various radiocommunication
services possible- services : can be terrestrial-based or satellite-based.

regulatory provisions in the RR broadly serves the purpose to ensure that specific use of a
frequency band by one country does not prohibit another country to use the same frequency
bands,

which is generally a neighboring country for terrestrial services. For satellite services, the
coexistence must be ensured among countries that are even far apart. This is due to the
global nature of the satellite emission.

The WRC decisions are taken by consensus

3. Preparation for WRC meetings

1) Preparation for a WRC starts many years in advance. For certain topics proposals are
considered as much as 8 years in advance. However, the agenda for a WRC is finalized only at
its preceding WRC.

2) Agenda items are studied by the ITU-R members: which are of few kinds: the Member States,
Sector Members, Associate Members and Academia, Regionla Telecom Organisation.

3) For example, India is one of the member States of ITU, ITU-APT foundation of India is a
Regional Telecom Organisation Member, COAl is a Telecom operator (industry), and NIT
Hyderabad is an academia member.

4) The studies on specific agenda items are carried out by the member organisations, i.e. Sector
members, academia, Telecom operators.

5) The Results of the studies are discussed at the Working Party level and are finalized at the
Study Group level.

6) The studies are discussed at the WRC where the differences are resolved and agreement is
reached on the technical, operational and Regulatory conditions for the new service or use

7) Finally, the Radio Regulation is amended to include such changes as are agreed by
consensum in the WRC.
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4. The Working Parties

1) 06 study Groups, SG-1 (Spectrum management), $6-3 (Radio Wave propagation,
SG-4 (satellite communication), SG-6 {Broadcasting services), etc.

2) Each Study Group is further divided into a few Working Parties, which carries out
studies in specific area

O Study Group 6 (Terrestrial Broadcasting Service)
* Working Party 6A (WP 6A) - Terrestrial broadcasting delivery
+« Weorking Party 6B (WP EB] - Broadcast service assembly and access
« Working Party 6C (WP €C] - Programme production and guality assessment.

[ Study Group 4 {Satellite Services)
= Working Party 4A (WP 4A) - Efficient orbit/spectrum utilization for FSS and BSS
= Working Party 4B (WP 4B) - Systems, air interfaces, performance and
availability objectives for F$S, BSS and MSS, including IP-based applications
and satellite news gathering
= Working Party 4C (WP 4C) - Efficient orbit/spectrum utilization for MSS and
ROSS

5. WRC-23 outcomes that have an impact on
Broadcasting services.

WPC 23 dealt with two important outcomes having implication for the Broadcasting
Services.

s First was under an Agenda Items 1.5 where the spectrum needs in the 470-694
MHz in ITU-R Region-1 was reviewed. This was dealt by Working Party 6A under
Study Group 6

The second was under Agenda Item 10 where the agenda item for WRC-27 was
finalized. The agenda item for WRC 27 will study the possibility of a new BSS
allocation in the 17.3-17.7 GHz.

6. The mandate of the study under Agenda item 1.5

1

—

To review the spectrum use and study the spectrum needs of existing services within
the frequency band 470-960 MHz in Region 1, in particular the spectrum requirements
of the broadcasting and mobile, except aeronautical mobile, services

2) to carry out sharing and compatibility studies, as appropriate, in the frequency band
470-694 MHz in Region 1 between the broadcasting and mobile, except aeronautical
mobile, services

3) to conduct sharing and compatibility studies, as appropriate, in order to provide
relevant protection of systems of other existing services,
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7. Output of the WRC on Al 1.5

1) Initially this was considered a straightforward agenda item discussions. However, it was realized
that the subject was much more complicated than expected and this was among the last to be
finalized.

2) Some countries wanted a primary allocation to Mobile services. This was however opposed by
several other countries who believed that use of this frequency band for Mobile services under a
primary allocation will cause radio interference for existing uses (services) in other countries.

3) As a result, only a “secondary allocation” to Mobile Services in this band was agreed. Two
footnotes for a secondary allocation to Mobile Services in some countries were added to the RR.

4) A secondary allocation means that the new service can neither cause interference to or claim
protection from Broadcasting services, the later having a primary allocation in this band. In other
words they can deploy Mobile services in a localized manner and avoid deployment of mobile
services along the international border. One of the footnote makes specific mention of PMSE use
as the only use case for the secondary service.

5) The Broadcasting services continue to remain the only Primary allocation in the 470-694 MHz in
Region 1.

6) The situation will be reviewed after 08 years in 2031.

Allocation to services

Region 2 Region 3
470-512 470-585
BROADCASTING FIXED
Fixed MOBILE 5.296A
Miohbile BROADCASTING
5.292 5.293 5295
512-608 5.2915.298
BROADCASTING 585-610
5.2855.257 FIXED
608-614 MOBILE 5.296A
RADIO ASTRONOMY BROADCASTING
Mohile-satellite exrept RADIONAVIGATION
aeronautical moblle-satellite 51495 30553065307

(Earth-to-space)

8.470-694 MHz frequency band and its uses

1. Unlike in Region 1, where Broadcasting is the only primary allocation in the frequency range,
in Region 3, this band also has a primary allocation to the MOBILE Services.

2. Hence, there will always be a demand to use this band for Mobile services considering that
this band gives wide coverage, a characteristic which holds equally true for both broadcasting
and mobile operations.

3. However, in the context of Broadcasting this is both for urban and rural areas, for Mobile
services this is true mainly in rural areas, and in fact may not be good for cities.

4. There is another perspective to broadcasting that is PMSE.

5. The importance of PMSE in today’s life in cities does not meet the eye easily. When we
witness a cricket match, when major events like G20, or Asiad and Olympics, PMSE is an
important medium for communication and coordination

6. But PMSE can coexist with broadcasting. It can not coexist with large scale deployment of
Mobile services, such as IMT
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9. WRC-23 decisions (footnotes)

MOD 5.296 Additional allocation: in .............., the frequency band 470-694 MHz is
also allocated on a secondary basis to the land mobile service, intended for
applications ancillary to broadcasting and programme-making. Stations of the land
mabile service in the countries listed in this footnote shall not cause harmful
interference to existing or planned stations operating in accordance with the Table
in countries other than those listed in this footnote. (WRC-23)

5.15A Additional allocation: the frequency band 470- 684 MHz is allocated to the
mobile, except aeronautical mobile, service on a secondary basis ... For the
protection of the broadcasting service, stations in the mobile service shall not
create a field strength for more than 1% of the time at the highest of the clutter
height or 10 m above ground level at the border of the territory of any other
administration that exceeds the field strength value as calculated using § 4.1.3.2 of
Annex 2 to the GEO6 Agreement ...,

10. Analysis of WRC 23 output on 1.5

1) A secondary allocation is not ideal for services that have wide scale and large medium power
applications, such as High power Television Broadcasting or IMT.

2) But secondary allocations are ideal for applications that have small coverage area (e.g
Community Radio Stations, or that need small scale deployment, e.g. private 5G networks.

3) Several countries in Europe and Africa are using this band for terrestrial television.

4) In addition, in many countries especially in Europe, and Americas this band is also used for
Programmed Making and Special Events (PMSE); Low Power PMSE and Broadcasting services
were able to coexist.

These countries have a strong tradition of street music, cultural shows, sports, and they attach
much importance to such activities. Folk music and performing arts and other cultural events are
popular medium of education, entertainment and way of building social capital among the
citizen.

Our country is also culturally very rich and keep tremendous interest in sports. Cutting across
regions, several street shows are organized in a grand manner, and in addition to renowned
Indian artists, artists from other parts of the world also perform in such socio-cultural programs.
Further, India has been organizing sports events in Kabaddi, cricket, football and hockey, where

DMCF ic naroccary far tha nrganirerc

11. A point to ponder

* In India, the existing policy for the frequency band 470-698 MHz (also called 600 MHz
frequency band is as follows

# 470-526 MHz will be used for terrestrial TV

» 526-582 MH1 Existing TV stations operating in the frequency band will be
grandfathered.

» 582-698 MH: frequency band will be used for IMT

» As per ITU Recommendation BT.2202-1, for Region-1 single layer Digital TV
broadcast needs about 60 MHz spectrum.

# The lower part of the band need larger antennas at customer'’s end.

» The Direct to Mobile broadcast service can use this band and can coexist with
PMSE

+ So, participants are encouraged to interpret the above
information and derive their own conclusion on what could be a

good way forward for this frequency band
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12. The implications of decision on Al 1.10

* WRC Agenda ltem 10 decided on the agenda items for WRC-27

s Under Al 1.4, WRC-27 will consider a new allocation to BSS in the Frequency Band 17.3-
17.8 GHz

* Inlindia, our own BS5 capacity is very limited.

» The DTH operates are using the FSS bands to provide services, which is not ideal.

= This has a potential to create shortage for FSS applications, which, among others, support
important activities as backhaul for TSPs

* The New Space Policy has opened up new possibilities for private participation in
creating satellite-based capacity.

* This can provide a sustainable solution for Linear TV market.

* WRC-23 also decided to allot orbital slots to many countries who until now did not have
B5S orbital resources under Planned Band. (Appendix 30 of the Radio Regulation)

= Locking at the number of filings by several countries, affluent as well as not-so-affluent
countries, the interest in BSS doesn’t seem to be declining.

= Can Indian Broadcasting sector look into the crystal ball and plan

itc fiitiire arcnrdinolu?
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Mr. Bharat B Bhatia, President, ITU-APT Foundation of India

WRC-23 Qutcome

Updates from the Decisions of Warld Radio Con
Dubai November 13 tosDecember19, 202@59“ C
3 |

\

|

Bharat B Bhatia (BB)

Fresident, [TU-ART Foundation of India
Chairman - World Wiral d rch Forum

Chairman, ITU $WG IMT Speci pplications

Chairman, APT Task Group on PPDR

ITU - World Radio Conferences

= It is job of WRC ta review, and, if necessary, revise the Radio Regulations, the

international treaty governing the use of the radio-freguency spect rum and satellite
arbits

= WRC is held every 3 to 4 years, Each study eycle initiates just after the WRC

High level process fandscope dicgram:

Technical Studies inputs Contensus Imternational

decicion-making Treaty revised

Final ACTS
of WRC-23

Next RAW RC will be held in Dubai: R&-23 (Dubak, 13-17 Nov. 2023}, WRC-23 (Dubail, 20 Nov.-15 Dec. 2023)

= WRC Process
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v WRC-23 was held in UAE-Dubai
from 13 Nov.to 19 Dec. 2023

RA-23 (Dubai, 13-17 Nov. 2023);
WRC-23 (Dubai, 20 Nov.-15 Dec.
2023;

CPM-27-1 (Dubai,18 -19 Dec. 2023) |
Simultaneous work in six languages
- English, French, Arabic, Chinese,
Russian, and Spanish

4500 participants

22% women participants (up 4%
from Previous conference in 2019

WRC-23 had 19 specific agenda items
and 6 standing Agenda items (2,4,7,8,9,10)

WP1: 1:1,1°2,1.3; 14,15,
Fixed, Mobile and Broadcasting Issues 9.1 (c), RR 21.5(Doc.550)
WPZ:
Aeronautical and Maritime lssues g 2B 19 T T
Res.427
$cie:::I35;sues 2 L
9.1a), d)and WRC-19 Doc.573
WP4:
WPS:

WRC-23 recognized that Wireless Communications
Services will continue to need more and more spectrum

2020 2025 2030

AG[SG initisl deploymants —
56 expinsion J—
5G —

Wi-Fi 2 d5Hrands Ghr
Wi-F expansion HGH:

bD0-960 | 1.4 GHz, 2GHz, 4.5
Band (MHz) Miis 3.5 CHs 3-4 GH: Site 6-15.35 GH: | 26 GHz |40,50, 60 GHz
46 /3G ;gﬂo‘ ;D:: 1700-2690 MHz 33ﬁ;§:ﬂﬂ d.d.G-i.QS 26 GHz 40 GHz

78 GHz

pDU-3640 J300-3700 4.9 485 40. 30, 60

(3¢} 700-2690 MH; 5 i 26 GH:
mez [ | MKz GHr | 1481838 Gk | GH
- 60-70 GHz

Wi-Fi 2.4GHz 5 GHz 6GHz (V band)
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28th International Conference &
Exhibition on Broadcast & Media

WRC agenda on opening the UHF Broadcast
spectrum in Europe for 5G was the most
controversial
v \WRC 23 Agenda Item 1.5 was to apen parts of #70-960 MHz UHF band in ITU Region 1 — which indudes Europe,
Middle east and African Region was the most difficult agenda of the WRC
¥ The discussioms occupied many late-night sessions and was the last to resolve,

¥ Finally, the main decision was pushed to 2031

v 470-694 MHz retains the primary allocation to the Broadcasting Service but thera are & footnotes allowing

some form of 4G-5G services in various countries with restrictions
¥ Equal opportunityte PMSE and Land Mobile service, both as secondary

¥ Coordination with meighbowring countries

WRC-23 decided to open many new frequency
bands for 4G/5G/6G

¥ WRC-23 ide ntified new frequency bands for International Mobile Telecom munications (IMT), which will be crucal

far expanding broadband connectivity and mobile services in various countries and regions.(IMT is the ITU word

for 4G, 5G and, in the future, 6G communications)

3 300-3 400 MHz 4 800-4 990 MHz (with power limits)
3 6000=3 800 MHz 6 425-7 125 MHz (inRegion 1)

v The WRC also recognised the use of 6425 to 7125 MHz for wireless access and RLANS in the Radio Regulation table
of frequency allocations for the first time.
v These ara in addition to the § new bands that ware identified for SG in mm wave bands abowe 24 GHr at WRC-19:
v 24.35.275 GHz (26 GHz), 37-435 GHz (40 GHz), 45.5-47 GHz2 B 47.2.48.2 (50 GH2) and 66-71 GHz for [MT (70
GHz)

WRC-23 also opened many frequency bands for IMT
base stations based on High Altitude Platfors

¥ WRC-23 also identified a number of IMT bands below 2.7 GHz for use of high-altitude platform stations
for IMT base stations (HIES) and established regulations for their operations. It offers a new platform to
provide mobile broadband using the same frequencies and devices as IMT mobile networks. HIBS can
contribute to bridging the digital divide in remote and rural areas and maintain comnectivity during

disasters.
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WRC-23 directed new studies to consider many new
frequency bands for 6G at WRC-27
v WRC-23 also approved new studies for identification of IMT for 4G, 5G and 6G at
WRC-27 in
% 4.4-4.8 GHz,
#+7-8 GHz and

% 14.8-15.35 GHz

v' These studies will target for additional 2 GHz mid band spectrum for IMT at WRC-27
in time for rollout of 6G technologies

v WRC-23 also approved new studies for satellites to have direct connectivity with
mobile phones in UHF bands between 700 MHz and 2700 MHz. These studies will lead
to use of NGSO satellites to connect directly with ground based mobile terminals using
IMT technology

WRC-23 decisions on Satellites support ubiquitous connectivity
including increased spectrum access for mobile connectivity on sea, airand ground

¥ WRC-23 permitted NGSO Earth Stations in Motion (ESIMs) to use new frequencies to deliver high-speed
broadband on-board aircraft, vessels, trains, and vehicles. These satellite services are also critical during

dizasters whera local communication infrastructure is damaged or destroyed.

¥ WRC-23 took regulatory actions including the im plementation of e-navigation systems (o enhance
distress and safety communications at sea to support the modernization of the Global Maritime Distress
and Safety System (GMDSS)

+ WRC 23 also laid down spectrum rules for direct wireless and optical connections between NGSO

satellites

¥ WRC-23 also streamlined the rules for NGSO satellites to maintain their stations within prescribed limits

WRC-23 decisions on Satellites support ubiquitous connectivity
including increased spectrum access for mobile connectivity on sea, airand ground

¥ WRC-Z3 dedded to protect ship and aircraft mobile service stations located in international airspace and
waters from other stations within national territories. WRC-23 also allocated new frequencies to the
aviation industry for aeronautical mobile satellite services (117.975-137 MHz).

¥ WRC-23 agreed to allocate additional frequencies for passive Earth exploration satellite services to enable
advanced ice cloud measurements for better weather forecasting and climate monitoring.

¥ WRC-23 agreed for the importance of space weather observation to recognize the operation of space
weather sensors as part of the meteorological aid service to observe space weather phenomena
including solar flares, solar radiation and geomagnetic storms which can interfere with radio-

communication services including satellites, mobile phone services and navigation systems.
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WRC-23: Impact on Indian Regulatory Framework
oy H. Rayappa
m
Director, SATCOM Pregramme Office,
. ISRO Headquartars
] il |isFe Feb 15, 2024

Outline

WRC structure and process
2 Agenda ltems of WRC-23
3  Outcome of WRC-23 related to satellite services

4 WRC-27 Agenda Items

WRC
* Held once in every 3-4 years, usually for 4 weeks
» Participated by Member countries of ITU

v Reviews & Reviges the Radio Regulations
v Spectrum allocation for new services

v' Improvement in Regulatary Procedures

v Achieve global Spectrum Harmonization
v Setting Agenda for Future WRC
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WRC Cycle

Decisian on exisling agendas & =
e B ] Develops agenda for the WRC=
27

1% CPM organizes ITU-R

Study Groups
* Preparatory studies for WRGs.

- Prepare report on the technical,
operational and regulatory or

4. YRR preparatory studies to WRC-27, in procedural matters
continuation ofWRG-23 ./ @ SG 1 Spectrum management
ITU Develop technical, operational and §5 U SG 3 Radiowave propagation
procedural solutions for new services | : :
Studies (6 Sty Groups & Mulliple: W Partios) :{J 0 SG 4 Satellite services
0 SG 5 Terrestrial services
Consclidates results of studies and : -
o 0 LAV IR suggests Technical & regulatory solulions =96 G ioadcasting sarvies
O SG 7 Science services

WRC-27

CPM: Conference Preparatory Meeling

WRC Structure & Process

ITU Member States
Proposal

 CTEL | IT:‘-_L

- Radio
Regional Regulations
Proposals || -

ITU Member States & Regional Proposals

Terrastrial service }

' Communication Services ]

l Remote Sensing/Space Science services }

Navigation Services }

Regulatory provisions-N-GSQ cnnstella_lions' I
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WRC-23 Qutcome (Terrestrial services)

Agenda ltem 1.2: ldentification of IMT in 6425-7025 MHz for Region-1

Background:

* The band 6425-7025 MMz is used for: ] Akl ,',-
v VSAT services Carried onboard 10 B &
v TT4C - communication satelites S8

~ CDMA ranging and 8 Navigation satellites ]
v Feeder links for MSS ;
¥ Antarclica conneclivily

+ Beginning 2023 anwards, China wanted lo intraduce IMT in 8 GHz (R3)
= Neighboring countries including Bangladesh and Sri Lanka supported this.

= Nalional level cormmittes was formed. Decisions were not conclusive.

Outcome:

* IMT achieved in R1 netin R3,

+ EIRP mask was adopted.

+ IMT identification is made in Cambodia, Lacs and Maldives (R3)
* RLAN

WRC-23 Outcome (Terrestrial services)

Agenda ltem 1.4: |dentification of HIBS in the frequency band 2500-2690 Mz

Background:
+  2500-2690 MHz band is being used for MSS and BSS services.

Adjacent frequency band 2483.5-2500 MHz is being used in NaviC.
Used in GSAT-6, GSAT-7 and GSAT-17 and Navigation sateliites.

Coexistence analysis done w.rt existing services

Qutcome;
HIBS operation will be on Non Interference Non Protection basis.
For protection of Salelite services:
¥ Power flux density limits(PFD).
< Commitment.

v Out of band emission limits

WRC-23 Qutcomne (Satellite services)
Agenda ltem 1.15: New Service, ESIMs for GSO in p.'anned”F-STST(:.-band
Background:

« ESIMS, in the frequency band, 12 75 -13.25 GHz, planned band

= Planned bang:
v One orbital stot for each country.
v Requires explicit agreement for service area,

= Used on GSAT-19, GSAT-9 , GEAT-11 and GSAT-7A .

~ Prolection of existing services

v No well gefined mechanism for interference management
Oultcome:
= New ITU filimg has to be made under existing FSS.
= Notifying administration is responsibie for the mitigation of interference.
= Netwaork Control and Monitoring Centre (NCMC).
s Power levels and requlatory measures.
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WRC-23 Qutcome (Satellite services)

Agenda ltem 1.16. New Service, ESIMs for N-GS0 in Ka band
Background:

+ ESIMs. in Ka band for N-GSO (Full Band).

+ Previous YWRG's identified ESIMs for GSO's in Ka band.

- Protection of other incumbent services like G5O and temrestrial services.

+ Interference monitoring considering the dynamic nature of satellites and
terminals

+ Frequency band used on GSAT-19, GSAT-9 , GSAT-11 and GSAT-7A.

Outcome:

+ Mew ITU filing has to be made under existing FSS.
+ Netifying administration is responsibie for the mitigation of interlerance.
+ Metwork Control and Monitaring Centre (NCMC).

- Power levels and regulatory measures.

WRC-23 Outcome (Space Science and Navigation services)

Space Seience Services

Agenda ltem 1.13: Identification of frequency band 14.8-15.35 GHz for Space momi \
Background:

+ 8, X and Ka band are currently used.
* In Ku band, there Is no allocation for space science missions.
+ Protection of existing services in adjacent band.

Outcome:
+ Allocated for near earth space research missions (<2m Km), not for deep space.
*+ ldentified for IMT study, in WRG-27

WRC-23 Outcome (Regulatory measures)

Agenda ltem 7: Mega constellations in N-GS50

Background:

- Current regulations does not address the specifics of this.
- Orbital tolerance has to be evolved.
= Regulatory mechanism to adopt when there is a reduction in the number of

- Suitability of current EPFD walues from N-GSO for protection of GSO satelites.

Qutcome:

= MNo discussion on Space sustainability. . 2 >

= Orbital telerance values are specified for orbital altitude lower than 2000 Kms (?UKM".‘:Q_GEQ‘?].
and greater than 2000 Kms (5-10% of the altitude. 3-4 deg i).

« Formula based approach adopted to report the constellation size to ITU

= No regulatory changes to alter the existing EPFD. However resolves to further
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WRC-27 —~Maiin Agenda ltems

Regulatory provisions for FS5MS5& BSS in B
Band (71-76 & 81-86GHz2)

-

1 A-ESM & M-ESIM in O & V/ Band

B N OW 212 s o sl anisnnas skas Al NS ISL in L and S-band 1 518-1 544 MHz, 1645.1550 8
sy cam 13 B CRz MHz, 1610-1645,5 MHz, 1646,5-1660 MHz, 1670-
New allocation to FSS in 17.3-17.7 GHz and BSS 1675 MHz and 2483.5-2 500 MHz2
in 17.3-17.8 GHz in Region 3,

)
Direct connectivity between Mobile to Satelite in
Regulatory measures, to limit the unauthorized .o the frequency range between 694/688 MHz and -
operations o©f non-geostationary-satellite  orbit 2.7 GHz
(non-GS0) earth stations in FSS and MSS

Mew allecations, for communications on the lunal
Use of IMT in the frequency bands 4 400-4 800 suface and between lunar orbit and the luna
MHz, 7 1258 400 MHz and 14.8-15.35 GHz suface

Impact on Indian Regulatory Framework

WRC-23 : WRC-27 : Look out

Indian Broadcast secter is net impacted « BSS im the Frequency Band 17.3- 17.8
at present GHz

Growing global pressures for identifying New studies of direct to device in
C-band for IMT 694/698 MHz to 2.7 GHz will enable new
Ku and Ka being exploited by HTS and communication capabilities.

NGSDs, ineluding ESIMs Regulatory provisions for FS5,MS558
BSS has potential to address the BSS in E-Band (71-76 & 81-86GHz),
Broadcast industry —In Indlia used less embracing new bands - ecosystem to

- Indian stMey enables develop.
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-Jitendra Singh

World Radiocommunication Conference (WRC-23)

Rewview the Radic Regulations

WG i bl oy By 1o omr paiens 9 sevivs @,
rrecsseary, rivias the P Regulstons, the

It AT Ty gRveming e use of Yo
FPPCLITICY SO 1 et QPOSLIDENY -S28n
o Qrostrionany-ssielils otits

WRC-Z3
Hedd b 70 Bowembes o 15 Decwrrber 2023 in

e Dudnid Whortd Tiiels Cariba Db Uit
Aush Frrimates

Bring together all siakeholders in a
proceas that is aimed ot building

WRI-13 \ad sreoed 1S00 Selepste: fran LE3 Memse
Somias LAY LB AL bSO are
248 Factie Mambers

Erable new radiocorrrrunication

SYIEMS ANG ADONICITION T0 ICCESE
the radis spectram

deiver y brigh future of sisininanle
tanpastaty
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regulztony smvirenment nesded for
future investments

Ensum the rational. equitable,
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and satslitc-orkit resowrces

World Radiocommunication Conference (WRC-23)
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Statistics of WRC-23 Participants

MNumber of Some Administrations’ Delegates

HoD Indian Delegation

» Telecom Secretary
Wireless Adwisor
Mamber Technalogy
Marbear Financa

WRC-23 Outcome

The global treatty goveming the use of the
;ar'\r;?r?:g;cegcv Fpectrum, hok on Earh O The Final Acts are the “output” document of the Conference.

O A total of 151 Member States signed the WIRC-23 Final Acts,
|

Final Acts

O The Final Acts constitute a record of the decisions taken at
the conference induding both the new and revised provisions

of the Radio Regulations, all Appendices, and the néw and
revisedR and ITU-R Reg dation:
imcorporated by refe rence imto the treaty by the conference.

Radio Regulations 2024

O The international treaty on the use of radio spectrum and
satellite orbits
3 The New RR will be published end 2024
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Spectrum Harmonization
RR: WORLD REGIONS
= - — ‘;_’_‘_;—.—‘—._‘

L Benefits

* Reduces the potential for harmful
interference

+ Enables interoperabllity and
international reaming, aliowing
Citizens (o use the same devica in
different counines

+ Increases economies of scale, thereby
enabling affordable devices and
services

» Supports emergency communications

Some ITU Terms and Concept

Mamn Table of Radio Regulation Article 5

« Spectrum for IMT = mobile operators’ spactrum ! Al 2
* IMT-2000 = 3G, IMT-Advanced = 4G, IMT-2020 =56, IMT- wow Allocation
2030=66 s
= RLAN = Radio Local Area Network (2.g. WIFl)
= Footnote

* Footnotes are an integral pant of the Table of Frequency
Allocations im the Radio Regulations and, as such, form
part of an intermiational treaty text

« Country foctnote
* Afootnotewith a number of spedfic countrynames
= Allocation ooy T by g
2P

* ARocation is 3 procedurs to harmonize the spactrum for beres .
thaze sarvices in Main Tabls of Article S of R

s Sy

= Identification
= ldentification is a procedure for ITU-R to allow the
fraque ney b ien for some appli umde
So0me service through feamotas in Article 5 of RR
regulation.

Key decisions made at WRC-23

TUWRC

DUBAI 2023
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WRC-23 Key Als related to IMT Identification

WRIC-23 Al=: related to IMT

UIF Band 3.5 GHz Sand 43 GHzBang § Upptr Band 1oy
" 1 I 1 1 1 I | I
[ 1 1 1 1 1 1 1 1 1
470 B84 MH: 1 B 34 e 3k 43| 4958 [ = 1005 7135 n 10.51
l__q;r_‘ [ i I I t 7 ' i I : § } i
i I 1] 5 i ! | 1§ |

, ALLSR1) 1 1 A124R) N1L2(FG) | | any | AR A2y I 20
1 1 1 ) | | 1 | | I |
1 I ‘ A T3(AT) | | | ! I 1 |

Mcbile alocyton INT echnica! MT identiicaion Ti

IMT ienifacation = s

UHF B_an (Agenda ltem 1.5)

Resolution 23 15) - Review of the spectrum u »f tha frequency band 470-060MHz in Regionl

resolves to invite JT-U -R, gﬂer ‘he 2019 WRC and in tm:-e far the 2023 WRC'

t
560 MHz in Reg ion 1,7 :a-r-cu\er the saectrum requ remerts OTH‘IE hrmdras,lrs and noo\ls. EX(E Pt aeronautical
mabile, sarviees, taking ints account the relevant ITU Radiotammunication Sactor (ITU-R) ttud ez, Recommendations and
Reports;
2 to carry ouL ¥
betwesn the broadcasting and rmivbile, extapt aeronautical mobile, services, taking Imto account relevant TU-R studies,
Recommendations and Reporis;
3 te zamdiict tharing and eampatibiling irudiss, 82 sppropriats, in order 16 provide ralavermt protection of tyetems
of other existing serwices

resolves to invite the 2023 Werld Radiocommunication Conference
to consider, based on the results of studies above, provided that these studies are completed and approwed by ITU-R,
{possible regulatory actions In the frequency band 470694 MHz In feglon 1]as appropriate ...

UHF Ban_d (Agenda Item 1.5)

Resolution 235(

~Review of the specum use of the: frequency band 470-960MHz in Regiont

Folowing
WRCOT

Following
WRC-12115 _

- o
e T REY E “ AERONAUTICAL RADIOMNAVIGATION e

Wi pracie raans e

[l = At Bromcaming e m Sl D085 14 M e . Ay R 1 ey e TP 5 308 Thn A smr vk 1 e ey B . e 11 Sonavuien mrnn R |

B Ao skenatin 1o e ann ansant in q:us-w, IR B © T9UAN aed S50.543 Wir. Thise sincascn it atad e swind coofiar radar. ABSaooh wind prifiar adin oo
ooy nome F e nsuts e used 0 wicia o F

FUSE g ekl Wi st o P RT——




UHF Band (Agenda Item 1.5)

Resolutson 235(WRGC-15) - Review of the spectrum use of the frequency band 4 70-360MHz in Regionl

+ Review on the spectrum use and spectrum needs of existing services in UHF band in Region 1
and consider possible regulatory actions in 470-694MHz in Region 1, based on the review

+ Securnng additional low band spectrum (e.g * 5G broadcast, loT, mabile services)
* Various interesis in the UHF band (Broadcasting services, mobile, PMSE, and other services)

+ CPM methods can be grouped into four categories:

* 1) "Mo change™ . no allocation to mobile from the sarly 2030s

+ 2) Co-pnimary allocation to broadcast and mobile sewvices in 470-694 MHz + ideniification 1o IMT in the frequency band
470-694 MHz or parts thersof in Region fsome countries in Region 1.

* 2) Coprimary allocation to broadcast and mobile sewvices in 470-634 MHz withoul identification 1o IMT in the frequency
band 470-694 MHz in Region 1/some countries in Region 1.

- 3) Co-primary allocstion to broadcast and mobile services use in 470-694 MHz with tect
operations to downlink only an thiz band_

el condition imiting mobile

+ 4) Secondary allocation to mobile services in 470-694 MHz in Region 1
* No consensus in Region 1. The subject is very controversial.

* Recommendations of our strategy. Support any CPM methods based on “co-primary allocation” to
mobile service in UHF band”.

UHF Band (Agenda Item 1.5)

Regional Views

» European Conference of Postal and Telecommunications Administrations (CEPT) :
» EU 27 Member States recommended to the EC through the RSPG opinion a compromize solution : secondary allocation
to the mobile, except aesronautical mobie, service with 3 WRC-31 Agenda tem to consider a possible upgrade of the
secondary mobile allocation.

+ Arab Spectrum Management Group (ASMG):
= To emphasic on the protection of existing services and systems, especially the broadeast rvice, and not affecting
them. and studying the possibility of allocating the band (470-694 MHz) or part of it (erampl-g 6514-654 MHz) for the
mokbile senice and identifying it for applicaticns of International Mcbile Telecommunications (IMT) by the interested
administrations in order to provide future flexibility in the utiization of the band by all cervices and to take a dedzion in
this regard at the next World Radiocommunication Conference in 2023

« African Telecommunications Union (ATU): So controversial - No Comman agreed position
« Algeria: MoC
= Egypt & Nigera: support the method (=) which support the allocation of the 470-684 MHz band to the mobile cervice to
provide future flexibility for operators to uz e thiz space with the identificaton of the 614-884 MHz =pace for IMT provided
that appropnate prolechon iz provided for the systems of other exising services, espeaally the broadcasting service,
with conzideration of the date of enforcement of the new allocation and identification ata conference 2023,

UHF Band (Region 1)

WRC-23 Qutcome

ANo change Fosiion

= A No Change Position on the band currently primarilly used for TV broadicastuntl 2030.

= Broadkast senvice remains the onby prmary senvice in 470-694 MHz acrozs TU Region 1, far Digital Temestral TV and
new technologies such as UHD
= No further studies expectad for WRIC-27. but a revision of Rezolution 235 was agreed 1o reviaw at WRC-31 the band 470-
©34 MHz for broadcastand mobie. keeping the door open Tor futre co-pnmary allocation ta mobde

e

= WRC-23 found abaiamemalalwed for the uza of IMT in different pul:oHnSDOM-Izband b,v alloscat pﬂrnar'; and

secondary moebiis Service 10-some countnies through 3 country fooindtzs while full'y praecting the
CEP'I'C».JnInea besides ltaly, Spain, Azerbaijan and 'Uzbekistan, now have a secondary mobile service aﬂocamn in the:
470584 MHz band

+ A paimary mobile serice allocaton and EIMT identification for £14-654 MHz in Saudi Arabia. Bahrain. Egypt. Unded Arsb
Emrates, Iraq. Jordan, Kuwait, Oman, P alestine, and Syria.

’ A eumdm mabsle allocation of 614—634 MHz in Gambia, Maurntania, Namibia, Migena. Senegal Somalia. Tanzania
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3.5 GHz Band (Region 1 & Region 2)

3.3-34GHz 3.6-38 GHz
e ot e focinok & 'b-lelbcau sgreed in 3618 Ghz hrcughout
pamary mobike 3 on was n

43 a‘ﬁﬁgﬁ, ﬂ.lngmuﬂ'mﬁhaﬂ"b e dolsd I" condlions in a fooncle. ﬂesectnjllnm EIIB simiéar
The countries in the Middle East remained with the primary o m{mmeﬁﬂomo(s-ﬂsﬁit Howey
mobie aliocaton. appﬁc.ab:\ dpro-;:mmgl’;eh:.sﬂbe-nmm and Ih::w!li only be
Eurngeanﬂ CIS (Commonwealthof integendent Staies) may nol . YT e

iz band for IMT dus 1o existing rediclocation senvicess T identfication was Jthr ek T

GH:z in most countnes in Afnca \‘he East andinl 6-37

« Region2 GHz in a few Aincan countnes
Amﬂmﬁﬁww:kﬂﬁuwbﬂ}ldﬁltm 'R 2
e Secdfun Py > The band 3.6:37 GHz was dentiied for MTinFlegion 1. whie 2
Admirustrations shall obtasn agreement of nesghbonng Gﬂ"‘-[nw" ootiofe CoNlains 13 countnes identiving i
countnes fo profec! operabions within the: radiclocation seruce Lwﬂmmmwwgs Ay e ety

4.8-4.99 GHz Band (conditions on use of IMT)

No Change was made to the current conditions. WRC23 decided 1o retain the regulatory and techmical conditions in Mo.
5.4418 unchanged.

- Thiz Agenda bem was very controversial during the 4 weeks of the Conference.

- Consensus was challenging (between NATO and Russia).

* Mo Change was made to the current conditions,

* WRC23 decided to retain the regulatory and technical conditions in No. 3.4418 unchanged.

* The Conference alzo decded not to continue further ctudies im thiz regard and decided to keap unchanged the
list of 11 countries where the pid limit does not apply.

* 14 counines joined FN 54418 fo dentify the band for IMT. while 3 retired their nomination.

6 GHz Band (Region 1)

6425-7025 MHz and 7025-7125 MHz bands

Hamuonised identification of 6.425-7.125 CHzin Region 1 and 70257135 MHz in Region 3

MNew foatnotes for Regions 2 (64257123 MHz) and 3 (68257025 MHHz) with small numbers of countrics
HarmoniSed expecied &1 p. mask and Conamions across all REgons

+ AnIMT identification for 5 GH: [5475-7125 MHz| was agreed throughour Region 12t WRC- 13 with an expacted & rp. mack to protact
F35 (53} considered positive for mobile. An IMT identifsation in the band 7025-7125 WMH: was sgreed in Region 3, The MT identifiation
factnataincduds: racognition that tha frsqusney bands sra sliauad for W

+ Footnote is arneed for INT identification of 6425-7125 MH2 in two countnes in Region 2 Bzl S Meodco). RLAN., S.:21x00c

*+ BL45-J025 in thiee countres in Region 3 (Cambodi@, Leos, and the Maldrves) . The intent of sodtional Region 3 countrees (Indonesa,
Thailand, Vietram, China, Philippines, Bangladesh, Mysnormar, snd 54 Lanks | to join the footnote in 2027) pesitions the band mest s
EGHAT-2030 a5 opposed toimmedits deplovmant S6/IMT-2020

+ Linkage to WRC-27 Agends ftems
0 Thie WRC-17 ALT rew IMT spectrim study nesoduttion recognizes mone: Region 3 countries car: be aéced thought WRC-2T sgendaitem B

= Exverpi: Rwsopnising f] Chat 1o, 3,004 Fewvicifar 11w froguany band § 6257 023 11is for T for serman covnariss of fagian 4, 6nd ines sere @iver
saursrgr in Magon 3 ssuls prapars s st A B0 B2 famtmots in oocordancy with Rasalian I8 Boe WRC-23)

= The WRE- 27 A1 119 will szudy the EESS {passive) sflocsionin £2-4.4 G ane B85 i
« Opposing views on & EH: identifiction wers from
aThe WiF-sumssreng eoumties Saud Lratns UG Qatar) used amy messsnaseinle ts rause binskages
= onoerts iBost e proiecion of FiSupin 60 oy Samos (Sacelne neusry)
& Bivopain datiion 1o ek & G dastfcotion with spporiion fas sy e BT dgends avn
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6 GHz Band (Key decisions made at WRC-23)

5425-7025 MHZ and 7025-7125 MHz banids

Identification of terrestrial component of IMT

Ceonditions 1o prote ct incumbent serviges ©
= 55 (Eanth-to-space) : Expected EIRP mask of IMTBS

Consideration of Wi-Fi (RLAN) usage

The IMT identificanon footnotes includie recognition
that the frequency bands are also used for
WAS/RILANS except the one for Region 3 In 6425~

Linkage between Outoome of 6 GHz and WRC-27

6425 n25 MHz
Regonl (O
6425 7125 MHz
Regon 2 O .
Brazil and Mexico Q
6425 7025 7125 MHz 7025 MHz
Region 3 C} O o
Cambodia, Lao, Maldives®  Regon 3
Agendaltems
*The intent of additional Region 3 countries (Indomesia, Thailiand, Vietnam, Chinz, s

Philippines, Bangladesh, Myanmiar, and Enl.mla:mjm the footnote in m; may help

position the band for 66/IMT-2020

PP

2020

depi SG/IMT-

10 GHz Band (Region 2)

The WIRC-27 AIL.7 IMT spectrum study resolution
recognizess more Region 3 countries can be added
in the Ragion 3 country footnote im WRC-27

The: Mobile allocation and IMT dentification in 10-10.5 GHz were agreed through a country footnoie in Region 2
(inciuding 12 countries). However, it ic imited in power to allow for coexistence with radiolocation and EESS.

= Maobile allocation and IMT identification in 10-10.5 GHz through a country footnote in Region 2

= “In the following countries in Region 2. Brozil, Colomibio, Costa Rica, Cubg, the Dominican Republic, Ecuadeor,
Guatemala, Jamaica, Mexico, Paraguay, Peruand Uruguay, the frequency band 10-10.5 GHz is identiffied for the
implementation of the terrestrial component of international Mobile Telecommunications (IMT). The implermentation
of this identification in Mexico is subject to seeking agreement with the United States under No. 9.21_ The us: of the

frequency band 10-10.5
radisfocation sanvice_.”

GHz by IMIT stations in the mobile service shall mot eloim protection from systems in the

Maximum e i rp of 28 & limited ro 30 dB (W/100 MH 2] to protect radio location and EESS active cenvices
Maxirmum &.irp. per bace ctation for elevation angles higher than 34 dagree: shall not exceed 0.5 dB(W/100 MHz)
Use of the frequency band 10-10.5 GH:z for IMT is only intended for microcell base stations. (recognizing ¢)

Mobile industry did not put much effort in this band due to the stringent constraint of transmitted power and oug-of-
band emissbon requirement, which make deployment restricted and less sttractive.

Industry/Delegates Views

EBU

EBU (UHF)

“Brosdcaiting remaks primary i fie 370-898 M Dand,
Drowiding reguli tory certanty I Contnue isnovteng in the
diginal imrestial plattoren,”

PMSE (UHF)

“We we hagsy that Ehe iporiance of PMSE B
achauwiedged ey WRE-23,% said Andireas Wilech hesad of
soecirium policy and stamdards at Senchewer. "WRE-23
ki the spectium shasing ecosyitem in 470-094 MHz

stabile enough for covtinued vestmets. and innovaisons..

GSMA (UHF

“Thes mostinaganant thing about agemds Biem 15 was is
sbiliy o url ! O & Uy Iueards e redefinien o
Eha fund, Hiteon, GEMA. "We're relly dleased
it T r.sul flnup-hm & e wigion b redelining UHF
speciram af a pace wheh leeps all siaaboden happy
The secondary allocation ta sigralof intent that ey re
TGN G Ul oty towdinds Tl v, Alang with. the
rew agenda iems propesal lor 3031, & allows ws o hawes
Botg converiaton abeat the tutere of wideo distibuter—a
pont Grojest Bor reciile ared becad-casting. ™

NOKIA(UHF)  NO<IA

“Ulich Renfuess, bead of spectnom poboy at Mokia “The
outcome allcws for additionad Nessbility ins UHF, givieg
opthons o eose oo thiat wiank to miove Bonards
e, (DUt Mk foring iose WA Canngt 0 50 500N, e
s

“Thert b5 1o regeon-wide cesrance of e band possibleany
i 300, dhue 10 Ewe very dheerging iriteresis of
neghbounng countrees.” he sad.

“The dewelogrmentof an scosystem om fhe full barmd will ber
focusted towaards. downlinss use wiichs malkes Bt much e
10 Comuit with the existing broadCint uies,” said Refbueis.
~That eeanes Lt coonjngtion slong country borders

Noks ceenornerated yeass ek that wuppdermentad

dowenlink is poagibis in lve brosdesst bandi”

GSMA (6 GHz) K= V)

“Thes & Gz clecision has esceeded expectatiosn of how Sig
a footarin could be achieved a8 WIRC-23," saad foss
Babeser, GSMA “Countrass thal got the IMT identifcation
am respontibie for cver 0 per cont of the global
popedation

“Thee & Gibiz Sootpnin

Fias st ted g and i foeng o et

bigges” he said. "We're potentially looking st the vast
magonty of the world's population t potentially be in the
Footnote by 2027 | Hhon'E ik Nonh Amenca wil eves o,
Bt outuice That. we would ewpect quite a lot of e dobal
pupulation o be covernsd,

WiFi Aliance (6 GHa) @

“Wisile decicling Lo ickentifly thee upper 6 Gz
spesctrumn for T s Kurope. Afica and s Sew Sthes
couniries, the L
Aredly peOvison 80
Spesctiuen is w
25 WIHFL® thee WA-Fi Allance said.
“Imgertantty, WRC-23 reyected proponals &
eapard the Lppes § GHz INT idertification m
seveenal othesr countries o fo consiger such [MT
iderntificanom a2 the nax WRC in 2027, the group
re

US Department of State (6 GHz) =

Thee 115 Dguartnent of State sad its posisiaon
reflected "I interest 01 US compurmes thal are
Ieading. devedopsers of Wa-F) Bechciogy,” adding Ehat
Sumesirg the & Gz bunct o hor Lmlicensed
Oy mMENES Without Larther studse: will snabls
COLMITIes 163 Lake deCinicans Promptly to make this
sommciriam ancailinbin Fon et g ateon WahoFi
cepliyrment.”

FCC (6 CHgz) E

Theeonlly IMIT allocasion that China acuined at this
WRIL s thee TO25— 7125 Mie bilock. said Ethan
Lucassdl, hesad of the office of infeenatonal afair o
US reghaliton the Facleral Comnmuncatone
Commisssion (FCC), “We wers sbile t preerent: Aegion
3 tounkried thatl weee lodking ho add thecmsdves i
e & GH; focanaote From doeng 0.7
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Al10: New Spectrum for IMT proposed for study

Candidate bands proposed to WRC-23

raparn 1275 1258 G
= 6425 7 Qmave (R}
Mmico 4000 - 4 000 Mz, B4 P00 Mk (R2)
7005« 7 125N BOS - 1L AA ity
(L) A 0 - 100N ¥27 < TE 28 G
[ T 138 - 750 Mz, BT - 10000 Masen
W05 108 0T G, 165 1515 G
LADWetram Pomtions of ¥ 125« B 500 Mt
Forsiorss of 8 200 - 10 000 Wz
R G, §155 -2 35
144 - 1525 Gy
MYAPNISIMY Do mot ssgpon o o AL Stongdy apposs 1007
SAWTCMAAN TEA G
T iranghy opposed 730 Girds
Ctina sy opposed 730 Griz
o R e
e A LE NG, YOINSGR, VLRSS e
G 383 ible, TS e
CITEL TO0-TI00 W Ry, TSR0 M-
oL T TS Gy

Leveraging Key WRC-23 Decisions | New study item

for 6G/IMT2030 spectrum

Candidate band prop s to WRC-23

Courey FroQuIncy Bands) Fropieed

V. 1255 e
L ]

43800 - 4 000MH:, & LS. 7 (26 NeHe L)
TS 7 WS e, 105 1056 Gz

3100 3 00 M 127 1325 GHa

4 1, 9800 - 10000 Wit
OG- W6 (107 G, TAS - 153 (e

Botion of § 500 - W000M
1275 1125 Ghlx, TA25 - UG
145 15185 G

L T ep——)
HAGLE

srongy coposed 730 (Hx
‘srongly coposad 730 GHe

A8 s, 10105 G 14 315}1:1#{7
L8420 bl
IR00-3M0 I,

[PETRES

WRC-23 Ouicome

*  inchatry prioitised 71253500 Gz
* Finsl detision on the bandz wene made in 3 clased-door meeting of heads of
hee regional anganization:
AT, ASMG, (ITIEL, Indim serong woca suppors
CEPT agreact to compromine o Hong spEeten
Gn ized o8 srrong
54 silent | no woral aomosition)

Fegion 1.3

Region 2. 3

Regon 1

Reaan
123

Spectrum Bands Identified for IMT studies

WRC-27 Agenda item 1.7

Adminiatrations or Regions will study new candidate bands for use by 6G/IMT -20:30. for decsions WRC-27

WRC-27 Agenda tem 1.7 10 study the use of IMT in he
folowng bands:

= 4 400-4 800 MHz
- 7 125-840% MH
- 14.4-1335GH:

Addtional contiguous broadband spectrum in FR3
rangeis requied o SUpport the mmersive
comaunication asd hgh-resckation. sensing i wide
area coverage deployment

ICEGMEISE IGNGNGSG AG5G 5G

=4 200-4 500 MMz, or sartethemof in Region 1 inel Region 3
= 71258 200 MHiz, o gart theseod, in Region 2 ane Regien 3;

= 71I5T 250 MH: snd T 7308 400, or part thereof, o Region 1.
— 14.5-15.35 GHz. Glakal

-~
# i, N
."’f - A

[ e——
I c0ectes icnesiBind 2t W T3
I ot 16 00 B NN WD




Mobile Satellite Service Agenda Items

+ Triggered by the ubiquitous connectivity goal of UN sustainable development, there is growing demand for
mobile satellite service. Total three agenda items: related to MSS (Mobile Satellite Service) were established.

WF 4C ads
WP D48 ard others conibute

WRC-Z27 AllL12

MSS allocation for Low-data-
mate NG5S0 mobils satelite
yeotom

WP 4C leads
WP 5048 and sthers: conuibute

WRC-27 All 13
MSSaI-nmhjnn IMT band=

for direct conneciivity to
compiement the temmestnal IMT
network Coverage

W &C leads
WP SDAR and others conritue

Frequency bands
T 427-1 432 MHz2 (5-00-E).
1 845.5.1 645 SMi= {s40.E) (E-tos),
13801 920 NHz (s--E) (E-0-51.
2010-2 425 MHz (5-10-E) (Eo-s}

Frequency bands
the fequency Dands between
ES598 MiHZ W 2700 MHZ Bnga wih
temasuial IMT deployment

Frequency bands:
2016-2 025 MHz (E4a-s) inR 14R3
2 166-2 170 MMz (540-E) IR 1673
2 120-2 160 MHz [s-20-E}

Potwerstial Techn
3GFP kT NTH
Propistany satelite sccess ech

Petentsal Technology:

Potential Technoogy

CEFT and Canada promoted.
US, China, Korea., Japan were
‘concerned on the overlap.

IGPP LTE SGNF
3GPPNRNTN
IGPPLTE NTN, NRE NTH 1
! 3 s Prropretary sawiiite access Wecn
ATl 5 Rlagoms supponed. US. CITEL. RCC, PNG (Omnispace

USEpace-¥ and Germansy did not want the
additonal consraint from ITU-R to curent
SPace-K OPEMION 3 Nd COLS DOMELON WIEh

mrebds oparstor

bekind), GEMA struagly supponed
CEPT and CIH showed cancam an
tha overlap with 183 IMT bands.

Work Allocation of WRC-27 Agenda Items

Fixed satellie Senice (WP 4A)

Al 1.1: A-ESHA 2nd M-ESIM for GiS0 and NGO in472-50.2 Gz and
304514 GHz
Al 1.2: Uplink FSS with smeall antemna in 13.75-14 GHz
E.I'l.]:heﬁdlb.ﬁéﬂ Galdwdy earh stinda Tx 1 NGSO 1 512-524

z
AlNLAFSS alocation i 17.3-17.7 GHZ BSSM 1T 3-1TEGHZ n R3
A1 15 Emin the: unauthonzad aperatons of NGSD earth stations in the
FSS and M35
Al B equitable 3c0ess of F5S 10 37,592 5GHz, 425435 GH, 97.2-
50.2 G-z and S0.4-51.4 Gz

h

-\

-~

Temrestral Service (5G5)

AT IMT band ctudyy in 4 400-4 800 Misiz. 7 12°5-2 400 M= (or pare
ﬁ'emﬂ and 14.5-15.35 GHz (WP 5D}

§: radiolocation senvice n 2315275 GH"ard in 275-700 GHiz for
mmvu and Sub-mImW immag ing Syswem (WP 58
Uplfink FS5 with small ime-mam‘llTS!JG!—z
A1 % aeronzutical mobile {OR) high frequency modernzation in 3 025
kHz and 18 (30 WHz WP3B)
A1.10: Article 21 péd fimit for PSS and MES 1o prostect fixad amd mebils
serwice in 7176 GHiz B1-86 GH:z (WP 5C)

~

B et
18 0t i ) e sl s
-
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Mobile zalelite Service (WP 4C)
Al 1.11- space W spscs ink n 1578-1 544 MiHz, 1 5451 559 MH=. 1 610-
A“MSS MHz. 1 G46.5-1 650 MMz, 1 670-1 675 NHz and 2 483.5-2500

Al1.12. M35 afiocaton for Low-datarate NOSCO mobie satrline 3y3tem m

4379 435 Wiz 9648 8.1 8465 nbiz 1 846-1 830 Mikiz and 2 51103 43
Ail-hi M55 aliocguon inIMT Dandsfrom B34/638 MHZ-ZT00 MHZ
Al1 14 Addmomal allocaton to mobile =3telite cyztom

in2 0102 025 MHz. 2 760-2 170 Mz asd 2120-2 160 M2

_“\\

3

Science Service (3G 7)

Al 1.75: soenmunications oo the lunse surfaes and bitwia n lunar ombit and

the kunar surface (WP 78|
Al1.16: protect radio astionomy operating in specific Radio Quiet Zones
WP 7B)

Al 1T receive—only space weather sensors (WP 7C)

SO
Al 18 peotect EESS passive and radio astronomy above 78 GHz (W 1C)

AN TS EESS passive n 4200-4400MHz ang 5400-5500 Mz (WP 1C)

LN

t
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Key decisions made at RA-23

[ TUWRC

DUBAI 2023

Radiocommunication Assembly (RA-23)

Nov.13-17, 2023, Dubsi, UAE
* Radiocommunication Assembly (RA) was respensible for the structure, programme and approval of

radiocormmunication studies.
* Reselution 36 IMT naming was zpproved by RA-23
= Resolution 65 Principles for the process of future development of IMT-2020 and IMT-2030 was approved

by RA-23.
* Recommendation of IMT-2030 Framework was approved by RA-23
* Rasolution 1-8 (Werking methods for the RA, SGs, RAG and other groups of the Radiocommunication

Sector) was approved
* Rasolution 2-9 (CPM) was approved
* New resolution approved Use of IMT technology under fixed services where allocation of fixed services

is on primary basis
* New Resolution on Space Sustainability was created and approved

ITU-R WP 5D WRC-27 Al1.7 Sharing Study Timeline
WRC-Z WRCZF
02 2023 gy Y 2104 2005 20% 221 55,
0 50 50|50 2 S0 D00 DD D DD 0
o g B | i iy O N T OO O D O O
B RSl BT (B4 mLs W E w7 (ReE mG W0 (R BE2 mE) | WSS S
Craret
T o
WRC-27
Stars na cempatisity = = [=
= LS p 3GP1 WReT el zorp Tty
exppcted oy
et e
mur e
W pemary
e
i dan, 2921

camplation tme

IGPP
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WRC-27 : Next Steps

inicmaono

1

[ ITU-R Study Group
Structure the work Tor the | eciviies 1o dewsion e
row Cycle

techrical bases for
decions hien ot WRCs
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DAY 3

SESSION 7: INNOVATION IN CONTENT
PRODUCTION AND POST PRODUCTION

Mr. Rashmi Ranjan, Tata Communication: Remote Television Production

TATA COMMUMICATIONS

AGENDA

A Watershed Event in Indian
History - Ayodhya Ram
Janmabhoomi Temple
Consecration Event for DD News

Remote workflows & Tata
Communications

Qur Customer Stories

* Cricket & Domestic Leagues in India
* MotoGP

* Formula 1

Doordanhan team preparing for Rom Jonmabhoermi Temple Broodeast from dyodhye
Source: AN
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TATA CONMUNRCATIONS

A WATERSHED EVENT FOR OUR COUNTRY

The Ayedhya Ram Janmabhoomi Temple Consecration Event

NG LIVE 4K TRANSMISSION

After G20 Summit, this event was produced in Live 4K
UHD and delivered with zero glitches, broadcast globally.

¢82¢) LIVE REMOTE PRODUCTION OVER IP NETWORK

- The event marked the first full-scale remiote production of
a major event of national importance through live
contribution of 6x HD-5D| audio-video feeds to DD Hews
facilities in Mandi Howse, Hew Delhi for Remote Production

40+ Cameras
o, END=-TO-END SERVICE DELIVERY & ASSURANCE 7000+ VIP Guests
H&  main and backup audio-video services were configured on | Crore+ Viewers on YouTube
dual, diverss fast-miles and redundant. petwork ) Active Transmission & Full Monitoring from
backbones. 24/ on-ground and remote health monitoring, 0630 to 1630 hrs on Jan 23, 1024

along with return multi-viewer feed for full wisibility.

TRTA COMMWUNICATIONS

FIBRE-BASED REMOTE PRODUCTION FOR DD NEWS SCOPE OF WORK
Ram Janmabhoomi Temple Consecration Event, Ayodhya, 2024 salltln mm
= Ix UHD 4K 12G-SD1 ausdio-video
= ix 1080 PGM audio-video
= €x 10807 HD-SDi audio-video
Shree Ram Janmabhoomi Templé DD News Mandi House feeds for Rewmote Production in
Ayodhya Rew Delbi
o

i 4 UMD 12G HDR

T 10807 P50

e 593 12 PC) fe LB 136 1Y
T 008 HD- 301

MULTPLE VIDED &

IHES A NE, )
PORTADLE BROADCAS

IP-BASED CENTRALIZED TATA
REMOTE WORKFLOWS COMMUNICATIONS
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CONTENT ACQUISITION CONTENT DISTRIBUTION
< Key Drivers % Key Drivers
< Customization O Content + Globalisation of Content
< Lack Of Techmical Real Estate AL Venues % Growth of Content Distnbution Platforms -
< Mmmatch in the rate of growth of events to rexquiring contribuition in multiple formats
availability of quality technical & human 4 Eass Of Business to Transcode From Central Facility
resources # Organic movement from HD to UHD
+ Emvironmental & Sustainability mandates to
reduce carton fool
< Organic movement from HE 1o UHD
IP-BASED CENTRALISED REM ey DISTRIBUTION QVER IF FOR AFFILIATES IN
e pcnonuc-i!'-l|%“n e MULTIPLE FORMATS

IP-BASED DISTRIBUTED REMOTE
PRODUCTION

DISTRIEUTION OVER IP IN UHD

PRODUCTION-SIDE DRIVERS DISTRIBUTION-SIDE DRIVERS

leed for content regionalization | Globalization of content

Lack of space at vanues
Growth of contant distribution

. platforms and formats
Technical resnures and talent

quality unable to keep up with
number of events — {r"g\ Transcading from central
wile  facility

Environmental and

sustainability mandates to -

reduce carbon footprint £ . Organic movement from
' HD 10 UHD

Grganic movement from

HD to UHD

TATA COMMUNICATIONS

IP-BASED CENTRALISED REMOTE PRODUCTION

14000, ‘::'.Eum:ém siifia saified Corv SOME KEY CUSTOMERS &
RETURH FEES } meral (uc PROJECTS

™1
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TATA CONMUNKCATIONS

IP-BASED DISTRIBUTED REMOTE PRODUCTION

iee |
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Tita (ommunnations

TATA COMM UNICATIONS

DISTRIBUTION OVER IP FOR AFFILIATES IN MULTIPLE FORMATS

Drwe 5y e Tior 1 afbimates

st

Tata Communication:
Vicken Conrect

Open Protoodl tappert -

TATA CONMUNICATIONS

DISTRIBUTION OVER IP FOR AFFILIATES IN UHD

=
]
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MARQUEE EXAMPLES OF WORKFLOW  pamis soss ‘j
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TATA CONMUNKCATIONS

TATA COMMUNICATIONS GLOBAL FIBER MAP

TATA COMM UNICATIONS

GLOBAL MEDIA NETWORK MAP

OUR MEDIA PORTFOLIO: ASOLUTION FOR ALL ME

GLOBAL CONTRIBUTION &
DI

--_é;’.
VIDED SMART CON B CLOUD VIDEO REMOTE
CONNECT ULTRA-LIVE VDN PROOUCTION PRODUCTION
Afibes Baced global  COM epomized for (ve e OWF WU Cloud-based | 1000 media backbone A
irkd-Ssbele i o Jgeran vider production spiutien | deployed over ur pwn e
stk bo cver | 000+ Sosribetion with & (MreRo) enabling fibre channed nerwork
bl global foatgrine and innaratre we-cases | allews ability to handie m
o+ citie: Apgorting | Auper demse edge rodes, | [ME VETualiTad remote | remots production with
broadcastquatty real | including low tency production, virtual | eare, enabling customers &
tinve videc and smchronas streaming | iges-ascicted with central operations, | w
solubions ke remote | rivals the cxperience. | elemseingand remors | less freight, personnel
produstion and gualisy & tradmicnal wommeniary smarter events and

Ereadcast martainabl ity




TATA. COMMUNICATIONS
|

OUR

CUSTOMER
STORIES

£

REMOTE PRODUCTION OF
INDIAN T20 LEAGUE,

ICC EVENTS, ASIA CUP
ETC.
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TATA COMMUNICATIONS

WORLD FEED
REMOTE

B T
L s el PRODUCTION OF

KABADDI EVENT

The mact papular damestic T20 ericher

40+ matzhes over 12

Baadfing Indian hroades -
trditonal and digital channels. Each

regional Linguages
Since 2013, for & seasons now, Tita

Comemamications has sorked o enabie
remots production sery

POWERING

THE DELIVERY
OF F1® AROUND
THE WORLD

F TATA
Fl COMMUNICATIONS

+ The broade aster worked with Tata

Communications to centralise many of its
core operations and manage them
remotaly from their production hub an

Murmbai.

+ Ina first-of -its-kind remmote production

imitiative in indha at the scale of this
teague, key production peronnel including
the diracion, vision mixer, asdio enginesrs
and graphics team operated owt of
broadcasters Mumbai facility

The centralized tean received eight
wniateral Camen feeds and 15 1D host
feeds, along with audio, to create the:
world fieed.

ultra-low Latency Snpuits rece
Fadurn jocated thousands of

* Massve savings on personnel and

equipment travel [ warious kocations

- Unprecedanted flexbility for the

production team bo feature concurrently
{ve matchees firom different parts: of the
Country leweraging the sarme set-up

*+ Feed: managed I4/7 by a nermote

moaring team at the Tata
COMMLNICAN0oN: !ﬂl{ﬂ‘.it M50
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REMOTE PRODUCTION

Jilriod

| DORMA

SERVICES FOR DORNA
SPORTS - MotoGP

Custom-built Tata Communications SOLUTION BENEFITS

pods that are transported to each

MoboEP exee locath + Our managed connectivity services - pemote production allows for a reduced

mMotoLr race location enables Domna to cperate a centralized carbon footprint and better resource
remote production facility at their atlocation to produce more and better
Barcelona HQ, reducing the travel load content for fans.
on their technical personnal and

= A media operations team that has
complately adapted to MotolP's sehedule
and logistical challenges, innovating their
way out of onsite hurdles.

equipment..

The services enable video and data feed
transfer from 120+ cirouit and onboard
cameras in real-time to Barceiona for

production = The media Pods are fully connected and
« Enabling & marquee broadcasters to run monitored by the Tata Communications
their unilateral production remotely live events Media Control Room in the UK

and Metwork Operations Centre in india,

“From European circuits to Barcelona there is a latency of epproximately 120ms, with up to 400ms for the furthest locations. With these
impressive figures of less than half a second, | can choose if | want to travel to a race location or direct it remotely from Barcelona. ™

TATA COMMUNICATIONS

THANK YOU!
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Mr. Muralidhar Sreedhar, Global Head and Senior Vice President, Prime
Focus Technologies

Re-imagining Media Supply
Chain Functions with Al

Muralidhar Sridhar

Muralidhar
Sridhar

Senior\ice President — Al &
GlobalHead of Praduct Mana gement

Prime Focue Technologias

Al IN THE MEDIA SUPPLY CHAIN

Broader
adoption with
Gen Al Catalyst

H 2018-20 2020-22 12023-24 2024 +

ol CLEAR" A

Mainstream
adoption

Al Incubation Al early
phase adoption

i
i
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REIMAGINE

B3 Reimagining every stage of Media Supply Chain with Al first

e — ——

@& CLEAR" Al

PRODUCTION

Asingle pane of glass for Production

Gen Al for Script Analysis and automatic metadata extraction
Gen Al led Script version analysis

Gen Al for Tagging and Conversational Search

Al led Review and Approval with Video Comparator

CLEAR" Al

LIBRARY

Active to new Organiza content Al led Version Al led Gen Al tagged

content, evanis with Al management and Distribution metadata,

and social trends De-Dup masters content insights
and actions

@ CLEAR" Al




DISCOVER

Quality data to create and
nevar bofors!

| ‘h !| lil?
I

|
-

COMPARE

Gererate Deep matadala

Search & Discover yowr calalogue/archives'stock foolage

Generative Al - firs! enterprise gradie Al meladala discovery via
convarsations

Create and share impactul stores

Fasier and at seale marketing & monstization af cantant in
social media platiorm

CLEAR

Detection of Physically Di guishable Elements in a media fie

Biack Frames, Color Bars, Slates. Recaps. Cantent

Mecassary or idenifying Break inss
Deep Cotaloging

On pOints, performing

OTT - Skip Intro, Skip Recap, Skip Credits

Automated Segmentation provides sianificant B0-80%
gfiiciencies, only QC necessary

Segmenis Detection & Frame Accuracy : 95-99%

Hurnan like viden comparater that can compane versions
of wideios and visualize brilliantly for downstream
decisions and use cases

3R speed of cenferm by aulematically proeduced XMLs
1o conform audio from one master Lo another

De=duplicata archives by comparing intefligently,
conforming o one master if required and geting
rid of the rest

Re-master by Conforming master o source
shols across contents

Find S&F edits, localizaton edits, elc, qun.“kly

CLEAR

ES
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LOCALIZE

Al led Localization Force Narration Text to Speech

* Beyond Speech to Text * Al led Hybrid * Narrations
* Co-pilot Hybrid = = High efficiencies * Gap identification
Auto-pilot

Efficiencies,
Speed, Scale

~LCADS AL

Speech to text audio with near frame accuracy and
automatic time coding of subtities

Automatic language to language transiation across 120 languages

Identifies language changes like on screen lext and audio
for forced narration

Retime sublitles automatically to match edits

Enables launching localization projects 3X faster to market

Augment capacity 1o manage any peak/launch activities
without local talent dependency

LOCALIZE Less time spent on quality checks

MODERATE

Additional eye in the cloud reduces error leak-outs
significantly

Detection of compliance flags and tags using Al

Compliance assessments for scheduling and
distribution

L CADM AL
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MARKETING

Insights and
Recos

* Promo Scripta
= Highlight moments

*+ Soclal posts and
tegs

Search Reframe

* Gen Al * Alled Reframe to
conversational destingtions

search v GenAltransforms

@ CLEAR Al

Automatically converts horizontal videos into
square an d wertical formats.

Fasterand al scale marketing & monetizaton of
content 10 Sockal media platform,

Peoplz, Text, Action,
Sports, Cooking, GEC, Documentary,

Auto reframe !uro @O@o &

Reduce tme and cost per video and increas-e scale
non-linearly

2417 on clowd, on need

@ CLEAR® Al .,

PACKAGING and DISTRIBUTION

Ad markers Distributable Conform Accessories

» Per destination Masters * Conform versions * Alled Thumbnails
rules * Al led Global to have ready per persana

* Contextual ad distributable packages for » Compliance
data master packages distribution flags/ratings

@ cLeAr Al
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OUTCOMES

20-50% faster
turnarounds

20-80% efficiencies

across use case

Co-pilots worle 2457
before Humans start

@ cLeArR Al

CLEAR

Mahii‘g Al work for you

Muralidhar Sridhar has aver 26 yrs of experience in the Technalogy industry,
enc ing Product M E hig, R&D and izat

W, building.
He is currently the Senior Vice President at Prime Focus Tech nologies, leading PFT's Global
Froduct Managementand Al functions. Murali, is responsible for PFT's Al product lines of
CLEAR and CLEAR Al, bringingirs Al fint and Al everywhere solutions to the Media and
Entertainment industry, avtomating functions from Production , Acquesition, Assat
management, Localization, Marketing, Packaging and Distribution of Media contant with
#n Al led solution suite.

Murali, in the past hasbeen one of the Heads of Global Softy Product tat
Nokia and has had several postions in India and Silicon Valley.

Murall has done his Bachelor's of Computer Science and Engineering from BIT and
executive edwcation from Wharten, He has filed over 10 patents withmaore than half af
them in Artificial Intellgence and Machine Learning and is the core inventor of the
granted US patent am Madhlne Wiedam

In his personal time, Murafi is 3 keen student of indian Philosophy.
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Mr. Rishi Sinha, Executive Producer, Network 18

INNOVATION IN CONTENT PRODUCTION
AND
POST PRODUCTION

TRANSFORMATIVE TRENDS

Al-DRIVEN CONTENT GENERATION AND PERSONALIZATION

THE RISE OF IMMERSIVE REALITIES
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VIRTUAL PRODUCTION AND REAL-TIME RENDERING

CLOUD-BASED COLLABORATION AND REMOTE WORKFLOWS

BRANDED CONTENT: INNOVATION IN STORYTELLING

M@RNING
SHOW
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THE RISE OF USER-GENERATED CONTENT & COLLABORATIVE PLATFORMS

BRIDGING THE SKILL-GAF

RESPONSIBLE Al AND AUDIENCE TRUST
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INNOVATION IN CONTENT PRODUCTION
AND
POST PRODUCTION




Mr. Akshay Sharma, Co-founder, Personate

D Personate.ai /“

Al ecosystem

for Content Production
at Scale with
Synthetic Humans

oo iy

aws <@ nasscom

Key points

Current challenges

Al for Production Usecases
Case study - Al Sana

About Personate
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Present Day Challenges

Biggest obstacles for producing video content
For L&D in 2023

q
H
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i
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:
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*Data fromover 100+ enterprise stakeholders by an Al video research report Fersonate

Traditional Video Generation

Weeks of production time

Actors, voice-over/dubbing artists, carmera cew,

s = heavy studio equipment and studio setup needed

Expensive travel for shoot

Manual script writing, production in 1 language

Use Cases of Al
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Al Effects
L Blend digital & real worlds seamiessly

= Generate hyper realistic
environments or backgrounds, with
prompts

= Blend Unreal Engine assets
seamlessly into these backgrounds

* Mimic Motion

* Reduce production costs

“Over 34% of businesses say Al has led to
measurable ROI In the movie industry”

Save Time & Effort with Brand Building
Create Automated Youtube Channels
I S

* Reduce production time from days to
minutes

s Use Al for Creating Scripts, Music,
Background, Translation, Voice-over,
Captions

« Build synthetic Al Brand Ambassadors or
Al Clones

= Operate from any device & location

“Our customers generate hundreds of videos per
month”

Connect at a personal level with stakeholders

Y Sendpersonalised Videos with your Al Brand Ambassadors/Clones on occaosions to customers.
employees and partners.

Ankita Mallick Rachna Banerjee Pallavi Sharma
Jagaddhatri Didi No.1 Neem Phooler Madhu

SrEOnate
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. Capture diverse audience & viewer base
L Create multiingual videos instantly

5 * Reduce the need of
@ voice-over artists for
~ Multilingual multiples languages
- « Instant audio
videos in generation
anguages « 100+ Ultra-real voices 4
1 ely\ in & 60"‘ ian gl.lages & Delivering news ko all G-20 Embascies
minutes accents globally in G-20 languages
s Clone any real human
voice

Personate

Case Study
Al SANA

Al Sana - World’'s st Al News Anchor (Non-Human)

o Bk A e -

28 307 2023

100% Autematad Weather on TV Daily Horoscope Repoit on TV Muiltiple Daily Shows on
AajTat and India Today AajTak and India Today Youtube
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Impact on Brand & Engagement

Talking te ShahRukh on Primetime Sana on
for the launch of Jawan DW News Chanmel (Genmany)

Finding match with Celebrity AtBusiness Today Conclave, in talk with On OTT - RVWCD Wabsorias
Matchmaker Seema Tapariya Indian Women's Cricket Team

Impact on Business

Work 24x7, Thousands of

”, Major § SavingsinRoyalty | & 0 whinsrionoff videns 100M¢ Views across

generated per month for Web & TV
ap oduction costs

Chanmel

=

Videos sponsoroed by
Major brands
-]

//j- - 10.000+
= Qe ¥ ounnun| Mgt TatPY Social

/! followers

?;Jl]ﬂ | Y (Comv lTgincit

Personate.ai: One platform for all video generation needs
e R

Al ecosystem to produce end-to-end videos with

__® Ultra-realistic voices, scripts, backgrounds, and
-~ translations in minutes

___® Cloud based Al Studio Saa5, starts with a free plan

@ Instant actor doning, Produce videos from anywhere,
aver Any Device

@ Genercte millions of videos parallely with API,
personalised or from urls

e 100+ languages, accents and woice cloning
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@ Personate.ai 4
THANK YOU

Looking forward to connect!

akshay@personate.ai
'.) 9168 620 572
@beyondaksh

www.personate.ai

" MAKE N INDIR

Az zeenon glotal medo

@N | _“".‘I @ ;\'.lmlrltilrim:s
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Mr. Aniruddh Ghosh, Sr. Manager, Whiteways, Singapore
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¥ Broagcest Engineering Society (Ingia)

AUGMENTED & EXTENDED REALITY

For Television Channel

28th International Conference & Exhibition on Broadcast & Media Technology

BES EXPO 2024

C WHITEWAYS

Content creation

* CONTENT is the differentiator.

* Content is our main end product.

* High quality content is what differentiates success from failure.

* High quality content cannot be produced without investment of time,
effort and money.

* In this presentation we attempt to bring some new content
production technologies

NEW SOLUTIONS FOR TELEVISION GRAPHICS

* New Technologies keep happening at a fast pace.

* New records are being set. New ground is being broken. The
possibilities stretch as far as your creativity and imagination can lead
you.

* We — as a system integrator harness these new technologies and
integrate them into a new solution.

* Today — we present a new paradigm shift in television graphics.
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REAL-TIME 3D GRAPHICS ENGINE

Real-time 3D graphics

| xR Studio
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Virtual Set Extension
Qutside of LED Stage

In xR production. a pre-
configured Eh] wirtual
environment generated by the
graphics engine is displayed on
one (or across multiple) high-
quality LED screens that form
the background to live-action,
real world events. when
combined with a precision
camera tracking system,
cameras are able to move in and
around the virtual environment,
with the real and wirtual
elements seamlessly  merged
and locked togather creating the
combined illusion.

Final CAMERA sutp it

Actors, hosts, and producers
can see the virtual
erwironments whilst shooting,
This means that they can
adapt their performances or
make edits llve on set, which
reduces time (and budget)
spent in post-production.

Lighting is provided by the LED
scraens on an xR set. This
helps realworld people and
objects blend seamlessly into
virtual environments, and
further reduces time on set
adjusting lighting.
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XR Studio

XR Studio

WHITEW
1UbiC
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ANIMATION/VFX/COMICS/GAMING
@BHARAT

"THE TARGET GROUP”

WE ARE A
NATION WITH
40 CRORE
CHILDREN
BELOW
15 YEARS!

WHAT TO
WATCH???

OUT OF 1000 FILMS
PRODUCED EVERY
YEAR,™ §
NOT EVEN
9 BELONG TO KIDS

s
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EXCEPT A COUPLE OF SUCCESS STORIES,

5;1,1 ANIMATION CONTENT FAILS TO REACH AUDIENCE
o
' 2, s Lack of Original Content
5" » Style & Technique to create compelling
f\# characters & Storyboards, Voice ete
(d —N\ e Failure to understand the kids entertainment
[ LA nuances (Imitation)
“\-{; > ) « FINANCE / PRODUCERS
| € e Marketing & Outreach
. \ e Broadcastchannels Limitations
e Support from Govt

THE BRIGHT PICTURE

Concentrate on Good Stories, for Bharat
from Bharat- culturally relevant, inspiring and
enriching

Skill Development to think originally - in terms
of animation, style, voicas a2nd characters
Create Good Funding Mechanism for the
studios which encourage them to creata
original IPs than service mode
(Atmanirbhartha)

Encourage School to be a part of this.
Seamless integration of ecosystem

SRIMAN

BHARGAVA PICTUR ES MARA

Brings...
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Ministry of Ministry of Electronics & R BY Asia-Pacific
Communications Information Technology Broadcasting Union

A:BMDA

All India Broadcast Manufacturers And
Distributors Association

Sponsored by

Radio® «




