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KeY MARKET TRENDS

> Smartphone uptake in all markets, high and low ARPU
> Low cost Smartphones entering the market
> Wide Tablet introduction ongoing

> Coverage expansion ongoing

> LTE introduction A
Speed
Coverage

CONVERGENCE E
DRIVEN BY THE MOBILE BROADBAND ECOSYSTEM
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TV AS WE KNOW IT, IS CHANGING
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EXTERNAL MARKET REPORT g

Mobile TV Revenue by Service Type
World Market, Forecast: 2008 to 2015
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* Mobile TV services generated only $2.1 billion in revenue worldwide in 2009 due to flat subscriber
growth from the economic recession and discounted service pricing

« The revenues will grow at a healthy 52% CAGR from $2.5 billion in 2010 to $20.5 billion in 2015
* Mobile cellular TV subscriptions will contribute 95.1% ($19.5 billion) to the total revenues in 2015
* Mobile broadcast TV subscriptions will contribute 4.9% ($1.0 billion) to the total revenues in 2015
Mobile Consumer Research Service
© 2010 ABI Research « abiresearch.com The material contained herein is for the individual use of the purchasing Licensee and may not be distributed

to any other person or entity by such Licensee including, without limitation, to persons within the same corporate or other entity as such Licensee,
without the express written permission of Licensor
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MOBILE TV DRIVERS

> FASTER NETWORKS 3G, HSP, LTE

> FALLING DATA CHARGES

> MONETIZING ON COMPELLING CONTENT
> ADVANCED DEVICES

> GLOBAL UNIFIED STANDARDS (3GPP)

> NEW CONSUMER TRENDS

- Internet user behavior
— From passive to active
—From consumers to “prod-sumers”

*iz BlackBerry. Yﬂ“ anNn>o=0I1D

Broadcast Yourself

iPhone 3G hulu
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EFFICIENT USE OF SPECTRUM

More use of spectrum; is more efficient use of spectrum
698 — 960 MHz (Mobile)
MBB, return signalling and ENG/OB (HDTV)
real-time HDTV is possible
Uploading of non real-time content
Internet & streaming
470 — 698 MHz (Mobile & Broadcasting) —
MBB and BC collaboration 9 G
Mobile TV, unicasting and broadcg . _—-
Internet & streaming
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WHAT IS MBMS IN MOBILE SYSTEMS? E

> When several users want the same content, deliver it once
- MBMS = Multimedia Broadcast and Multicast Services
- MBMS support is an integral part of LTE and WCDMA/HSPA

Unicast Broadcast

obfE O
BEE ifayer

On demand Big events
Personalized content Known in advance to
have many users
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MBSFN - LTE SOLUTION FOR MBMS

> MBSFN — MBMS with Single Frequency Network
> The same signal is transmitted synchronously from multiple base stations
- Improves performance ® higher bitrates possible
— The transmission scheme of LTE (OFDM) is especially well suited for MBSFN
Same principle as used in DVB
- Unicast and MBSFN can share the same carrier
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THE ROYAL WEDDING IN SWEDEN E
PRODUCED WITH 4G LTE TECHNOLOGY

4G for Live
ENG/OB
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SPECTRUM USAGES IN THE TV UHF BAND

Two examples of increased spectrum usages

1.LTE as a broadcasting technology
2.LTE as a complementing broadcasting service
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EXAMPLE 1 E
BROADCASTING TV IN THE USA

Current situation

of TV in the USA {Lincoln-K&irney—Hastingﬂs Philadelphia |
54-72 MHz, iy £ = R s
76-88 MHz, e [
174-216 MHz, and el it oo
470-698 MHz i
(= appr. 300 MHz) smbidey ||| P

San Francisco T s

US Digital TV Bay Area
standard: ATSC

Task: improve the spectrum use...
[see US NATIONAL BROADBAND PLAN, March 16, 2010]

NUMBER OF TV CHANNELS g
DATA FROM FCC TV DATA BASES FOR EXAMPLE MARKETS

Lincoln-Kearney-Hastings Philadelphia
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NUMBER OF TV CHANNELS g
DATA FROM FCC TV DATA BASES FOR EXAMPLE MARKETS

Lincoln-Kearney-Hastings Philadelphia

number of channels number of channels

Assumption:

per TV channel
0 1 HDTV + 1 SDTV
program (= 13 Mb/s)

coordinate [km]
coordinate [km]

0 100 200 300 400
coordinate [km]

coordinate [km]

San Francisco Bay Area

number of channels
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number of channels

coordina = [km]

100 200
coordinate [km]

coordinate [km]

LTE MBMS PERFORMANCE g
FOR TV DISTRIBUTION

Simulation assumptions

> Cellular network with hexagonal grid @~ = « F e i
-19 sites with 3 sectors o T
—wrap-around o R
—Inter-site distance (ISD): 2 - 10 km

> Transmit power: 20 W

> Antenna height: 32 m

> Carrier frequency: 600 MHz

> Receive antenna: roof-top Yagi antenna (10 dBi),
co-polarized with transmit antenna
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TV SPECTRUM REQUIREMENT E
FOR LTE MBMS - PEAK SERVICE AREA

>Peak service rate: 260 Mb/s (20 channels)
>MBMS spectral efficiency: 3.1 b/s/Hz (ISD of 2km)
>Total spectrum requirement: 260 Mb/s / 3.1b/s/Hz = 84MHz

o

* Today’'s TV services could be provided with
84 MHz via LTE MBMS compared to
300 MHz via ATSC

* 216 MHz could be freed for more usages
e 37% by channel sharing (program stream multiplexing)
* 63% of the savings is due to the LTE SFN

o

2011 IEEE International Symposium on Dynamic Spectrum Access Networks (DySPAN); "Spectrum Requirements for TV Broadcast
Services using Cellular Transmitters”, by Jérg Huschke, Joachim Sachs, Kumar Balachandran, Jérgen Karlsson, p22-31

TV SPECTRUM REQUIREMENT E
FOR LTE MBMS - RURAL AREA

>Rural areas: inter-site distance of 10km rather than 2km
>Service rate (Lincoln): 39 Mb/s (3 channels)

>MBMS spectral efficiency: 1 b/s/Hz (ISD of 10km)
>Total spectrum requirement: 39 Mb/s / 1b/s/Hz = 39MHz

» 84 MHz also sufficient for rural areas
» reduced MBMS spectral efficiency
(larger inter-site distances)
e ° smaller number of TV programs
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EXAMPLE 2 E
A COLLABORATIVE TV LANDSCAPE
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Mobile broadband LTE/HSPA/GSM MBMS
« low tower
« low power

|

———

-
-

 Content
» Aggregated / N
packaged content ~ __

DTV network
« high tower

Can be locally 5
« High power

produced, or from
any provider in
any country and
distributed in
many networks

COMPLEMENTARY LTE MBMS E

———————————————————————————————

In the band 470 — 698 MHz (UHF)

> to operate under licensed
conditions

> planned in relation to an existing
DVB plan

> downlink only
> true broadcasting and unicasting

> a variable bandwidths scheme
could be used to match the
various sizes of “white spaces”

> interaction, via other bands (for
the uplink)
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[ "High/normal” power, [] "Normal/reduced” power, [] "Low" power, medium [ “Low power, reduced number of
large number of LTE medium number of LTE number of LTE channels LTE channels, smaller cells
channels channels
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THE NEW TV LANDSCAPE E

THE HOME SCREENS

DTV

LTE - MBMS
IPTV
WEB-TV
INTERACTION

SIM
THE HOME SCREEN BLUETOOTH
WLAN

DLNA

THE "UHF" BAND 698 - 960 MHz E

ON A REGIONAL BASIS FOR MOBILE BROADBAND
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The band 700 MHz (USA) 787/8 The band 850 MHz
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2x18+2x10+2x10 MHz :
1

\l\_/l?[]’]_(—?‘_ﬂ_tl_“_]’] ________________ h I = Downlink

I = Uplink

OPPORTUNITY TO ENABLE BROADBAND FOR ALL
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THE UNIFIED APT 700 MHZ E

HARMONIZED APT/AWG 2X45 MHZ ARRANGEMENT

5 10 MHz centre 3
MHz 9ap MHz
| | ﬁ
45MH 45MH o
z z PPDRILMR
694 698
MHz MHz MHz

Harmonised FDD Arrangement of 698-806 MHz band

il I

=]
PPDR/LMR

e 5% TDD Arrangement of 698-806 MHz band v

“....coexistence of mobile services with adjacent broadcasting services below the 698
MHz spectral boundary is an important aspect of the conventional duplex arrangement
in the band 698 — 806 MHz. Further studies to determine the appropriate UE out of
band emission limits and related implementation issues are required.”

x Develop LTE specifications 2011-12, for products 2012-13. Duplexer sizes and
<! V. performance defined in 3GPP specification work.

_SUMMARY
R |

END USER
EXPERIENCE IS

KEY ,
i\ LTE MBMS &

: BRING MOBILE |~ BROADCASTING -
TV TO THE ) COLLABORATION

FOR EFFICIENT
. SPECTRUM USE IN
UHF-BAND

MONETIZE ON
CHANGING TV
CONSUMPTION
HABITS

FUTURE PROOF
SOLUTION
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