Themo der Présentation . Dabum
DEUtSChE VerRasser . weitere r{qeobcq

“ " " "1" Telekom Seite |

Mobile TV wi
(Overview) -

Digital Broadcast Technologies
DvB-H Reference System DB

Broadcast

Broadcast | Content
Server

% Internet” =

Internet
Server

Multicast
Service

Multimedia

Cell Phone Operator Terminal

Jource: Dr. M. Kihn, Broadcast Rsia’Ol

Jiide |




e Thema der Préasentation . Dabum
D El]“‘[’h € VerRasser . weitere Qneobeq

B ,
Telekom Seibe 2

Digital Broadcast Technologies
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Media&Broadcast.
DVB-H System Solution

A Pully hosted rsolution, iqcludin%

" flebwork and coverage ploqnqu

® Roll-out ploqune occordine to customers needs, ollowiqg Flexibilicy
= Concept For :igqol distribution,

®= Implementation - launch and Further roll-out

* lebwork operation

= Cusomer care
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Digital Broadcast Technologies

= Planning for the foreseen roll-out
Q4/2007 has already been
started

= Based on population
coverage

= Network planning
= Head-end/IPDC system
= Contribution and distribution

networks
portable outdoor reception
Location pop coverage
probability Million %
> 95% 40 49
> 70% 46 57
<= 70 % 36 43
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Media&Broadcast.
Network and Roll-out Planning.

Nebwork Ploqnjn%:
” 3 Suburb.
= strictly Followed parameters given by the CuLbeMAE: indoor  |urban & Rural
" " Modulation & Code Rate QPSK | QPSK
= based ona 5 bg 5" raster CObOUb |5°ﬁ'lb Coverage Probability 95% 95%
Required C/N 12dB 12dB
2 perFom'led Por Ch.OQlel 4o Mobile Antenna Gain -7.96 dBi| -7.96 dBi
LogNormal Fading Sigma 7.8dB| 7.8dB
= LogNormal Fading Margin | 12.8dB| 12.8dB
Qo“-ouc quq{uf@: Building Penetration Loss | 17.2dB| 14.2 dB
Min. Outdoor Median FS 84.0 81.0

= |r based on expected Frequency availabilicy

= Implementation For launch could be Fast because partly already in
operation Ce.g. Berlin), exi.rl:ir@ infrastructure For some other sices

= Will be Pully supported duriqg implementation, due to our
= debailed Imowledge of international requirements (GEOB6)
= our presence in national or international qegociobioq:.
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Media&Broadcast.
Broadcast Network.

Concept

= is based on highpower transmitters mainly ab exi:t:ir.% -
broodm.rciqe sices, complemented by transmitters with :
moderate power; _

mis orgonj.red in 25 different networks CSFND, Followine
the German allotment plan; _

= meets Ehe requirements of the Cusbomer, especially <on_cerqin€ o L = >
Pop-covcmgc and eqvimged milesGones;

= leads Go cost efFicient nebwork deployments, better and
Paster service availabiliy as well as hjsh Frequency efFficiency.

Phase 20% [Phase 30% [Phase 40% [Phase 46%
population covered 19,62 Mill. 27,02 Mill. 34,17 Mill. 37,99 Mill.
pop-coverage 23,9% 32,9% 41,6% 46,2%

Slide 7




= Thema der Préasentation . Dabum
- 13 El]t'f‘['hﬂ VerRasser . weitere Qneobeq
Telekom Seise 5

Media&Broadcast.
Network Planning - Details.

Phase Y:

= MilesGone:
14.08
= Ul Gransmitters

m checked in
detail

Phase 5:

= MilesGone:
112.08

= 54 add. bransm,

= checked in,
debo“ Jlide 8

Media&Broadcast.
Network Planning - Details.

Transmitter s, all
Phases

Number of transmitters in each phase

@
S

~
=]

Number of Transmitters Go be

Criaon implemented in each Phase vs.
WP530% antenno h@i |’lc

S

=]

S

number of transmitters
N W A O D
o

0P6 40% Number of tdinsmitters in each phase
o OP7 46% 60
104 g 50 -
oA L g 40 1 mP420%
1 25 5 10 20 50 g 30 mP530%
ERP [kW] Z CP6 40%
220 OP7 46%
= 2
Number of Transmitters Go be £o4 rm
o ndlldll ol 1] o o]

20 40 60 90 120 150 180 210 240 270 >
Antenna height [m]

implemented in each Phase vs.
€RP
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DVB-H for Germany.
Signal Distribution — Overall Concept.

Region 1

2|
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DVB-H Hilayout
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S
TS SelectFilter

MNOn
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DVB-H for Germany.
Signal Distribution — Concept 1.

i
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DVB-H for Germany.
Comparism of the different concepts

B 0 0] 0] P
Regionalization No Yes Yes
TV Services overall 16 23 (22) 23
(input)
TV Services per region 16 15 (14) 15
TV Services on satellite 16 23 (22) 135 (9x15)

but 71 Encoder (8 + 9x7)

Radio Services overall (input) 0 36 36
Radio Services per region 0 4 4
Radio Services on satellite 0 36 36
Data Rate on Satellite in Mbps 5 12 45
(rounded) (9x5)
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Media&Broadcast.
Implemenation.

m DVB-T Transmitter €Equipment with
Combiner

= Installation UHF-Rntenna

Jiide 13
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Digital Broadcast Technologies

= Transport Layer (EN 301 192; EN 300 468)
* Time Slicing
« MPE FEC

Time fiid / . D_efiniti_on of TPS Bits for additional
S Il

mee FG‘C‘% . il

TPS Signalli

= Physical Layer (EN 300 744; TS 101 191)
e ldentical to DVB-T in 2K and 8K Mode
_’{ « Enhanced physical layer features
e 4k Mode
« 8k / Native Interleaving
e TPS Signalling

Jlide 4

Digital Broadcast Technologies
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Digital Broadcast Technologies

Service Offering

RTP
UDP
P
| MPE } PSI/SI j
\ DVB TS |
DVB-T/-H
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Digital Broadcast Technologies

= Lab- and field trials with 6 different

terminal types

= These trials gave interesting
findings

= All tested terminals showed less
sensitivity than assumed in current

network planning

= Values range from -7dB up to -18dB
less sensitivity in AWGN channel
than required in the DVB-H
implementation guideline
(46,2dBuV/m)
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Digital Broadcast Technologies

NOKIA

(onnecting People
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Digital Broadcast Technologies

= 4 |ocations controlled by a
S O central play-out @ T-Systems in

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Hambu Berlin
"""" i = Approx. 1000 handsets have
been sent out to VIP users
(press, politics, regulation)
Region Transmitter ERPin Antenna UHF-
----- : for kw Height Chanel
P, nm
Berlin Alexanderplatz 20 358 39
= Schaferberg 50 205 39
B O Hamburg HHT 50 254 53
Héltigbaum 10 155 63
..... Hannover Telemax 20 276 40
...... ©- Miinchen Olympiaturm 20 284 38

Jlide 19




i .y Thema der Prasentation . Datum
D El]th[,h e VerRasser . weitere ﬂneobeq

| B
Telekom Seice I

Digital Broadcast Technologies

‘Am?i’w‘ = 14 TV Services

EEE fEOA *» H.264AVC CBR @ 256kbps
| & dem g - QVGA 320x240 @ 12.5fps
2 = Audio HE-AAC @ 64kbps
ﬂ' W rsz2 o Cha
=5 = 6 Radio Services

EN24
inforsod  \Fe ) = HE-AACV2 @ 64kbps

e evemrras 10l

NDR SOTel mrmm

— ESG Automatic
gy, T _‘ * DVB-IPDC (CBMS)
= BMCO Profile 1
= Bootstrapping

ntv k& ffn = program plan import
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OMA-BCAST DRM / SC Profil.
Uberblick.

=

18Crypt enbspricht im wesentlichen dem OMA-DRM Profil.

VerPohren unterscheiden sich wesendlich in Layer | = 2 des Protection Models
VerPahren unterscheiden sich bei der Vcrorbcicuqe der Schlissel im Terminal

Das OMA-DRM Profil basiert auf OMA DRM 2.0 und besitzt ein trust model CCMLA

-Das OMA SC Profil basiert auf der I[uczuqe einer CR) - USIM / CSIM und besitzt keid

JSlide 21
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BCAST DRM / SC Profil. DRM : Profil |fC-Profil

wichtigste Unterscheide.

Rechge OmA DRM 2.0 |Mikey BCAST

Be:cl'lreibqu ExGengion,

Ruthengisierun ROAP GBAR

2

LTMH, RORAP Mikey

Transport

IChanel

Jchlissel Terminal USIM oder

chrbeit:uqe Terminal

REN/ MMl

LTMi,

LTMHK, fEK prob. by  |PER v SEK
REK, PER prot. protected by
by JE€R, SMh

JSTHM PDRM Profile  |SC ProFile
rpezifisch spezifisch

Jlide 22

OMA-BCAST DRM / SC Profil.
wichtigste Konsequnzen

m DRM und SC Profil sind im Headend
(Verschlisslung) kompartiebel CIPsec,
JRTP oder ISMACrypt)

m STMH's beider VerFahren konnen mit
hoher warscheinlichkeit Uber
Simulerypt InGerPace Cmit
modifizierten €ncoder/Scrambler)
cir@crpeim werden,

m Wenn PRM und SC ProFfil parallel
betrieben werden sollen, missen z.Z.
pro Programm_mindestens zwei
Jchlisselsbrome mit obge:broh_lb
werden,

L

m SCProfil erPordert zur Subscription
die Installation / I’{qbiqduqe von 3G
Komponenten,

JSlide 23
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OMA-BCAST DRM / SC Profil.
4-Layer Trust Model.

STEK encrypted content over § -Content
-Content broadcast or interactive. -Decryption
Layer 4 hannel

STKM

-Short Term Key Message .
-Decryption

(STKM) over broadcast or
interactive channel

“Traffic Encryption Key
(TEK), Terminal
Binding Key (TBK) may
be included Layer 3

“SEKIPEK

-Long Term

Key Message
(LTKM)

o LTKM
Service Encryption or Program :
Encryption Key (SEK/PEK) PTGy
Layer2

“REK or SMK “REK or SMK

Rights Encryption Key (REK) or Registration
Subscriber Management Key (SMK) ————— >
Layer1

Registration Data

‘Registration
Issuing Dat

ta

at
Decryption

-Device Key (DK)/

Smartcard Key (SCK)
e FEES) -DKISCK
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Digital Broadcast Technologies

= OMA BCAST support (ESG, SCP)

= Interactivity

= Adaptation to the MNO infrastructures

= Statistical Multiplex on radio and TV services

= Roaming and handover

= Network planning optimization

= Network optimization (structure, GAP fillers)

Jlide 25
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BCAST DRM / SC Profil.
Abkurzungen.

JCH - Smart Card Key Cvom MNO/Kartenherstell|
DH - Decice key Cvon OMA / CMLA)
JMh - Subseriber Management Key (Smarteard)
REH - Rights Encryption hey comr)

PER - Proerom_ €ncryption Key

JER - Jervice €ncryption Key

TBH - Terminal Biqdiqe Key

T€K - TraPPic Encryption Key

JTHM - Short Term Key ﬂle:mge

LTHM - lor@ Term Key ﬂle:mgc

GBA - Global Bool:.rl:mpine Archibecture
ROAP - Righp: Object Rqurition Protokoll
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