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RAD)

data communications

POCT CKOpPOCTU nepenaym AaHHbIX

MOOUMNIBbHOWM CBSA3U

HSPA

UMTS

EDGE

GPRS

@ [nternet
[ Rich call services

[ Content to person
@ Messaging
40 Kb/sec 75 Kb/sec 2 Mb/sec 14 Mb/sec

e BpeMmsa 3akaykm My3blKkanbHO panna mp3 AUTENbHOCTbIO 1 MUHYTA:
« 132 cekyHabl — GPRS
o 22.4 cekyHabl- UMTS
« 4.1 cekyHabl - HSDPA
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CooTHOLleHne pocTa nNpmbbinm K
pPOCTYy Tpadunka iy

Traffic

Revenues & Traffic
Yoice Dominant

Decoupled

Revenues

Data Dominant

Time Source: Unstrung Insider
e MobunbHbIM TpadMK AaHHbIX HA NOPAAOK NPEB30MAET rosI0COBON Tpaduk
o O6bEM AaHHbIX B TP@HCNOPTHOM CeTU BbipacTeT B 3-4 pa3a B TedyeHue 2-X neT
o CpeaHuin goxop 3a nepegady MobubHbIX JaHHbIX Ha oaHOro aboHeHTa (ARPU)
PACTET He3HauYnuTenbHO
e 90% oT obLero nepegaHHoro Tpaduka NpMHOCUT ToNbKo 5-10% oT obuwewn
NpnbbINn!
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[M6pnbHbLIN MoaxoAa |
- HSDPA offload -

BTS

E1 TDM

(ABIS)
3G Node

ACE-3220 STM-1/0C-3
B Cc

SDH/ATM STM-1

nXE1 <—=!5'7
IMA For HSDPA — ™

trafic

BSC

2G and 3G(R99) Traffic

nx E1/T1 TDM
HSDPA Traffic ‘

Ch. STM-1/0C-3

PSN | E-3400/3600

& FTH/IP/MPLS GOE N o —
Network : : RNC

o - - . STM-1/0C-3c
HSDPA = High Speed Downlink Packet Agregation Site STM-1/0C-30

Gateway

OACCI%Sa%,VILWIOHHbIVI TpaHcnopT SDH/ATM npoAo/K1T CyLecTBOBaTb A4 NMepeaayun rosoca, B

TO BpeMsi KakK A/ 4OCTaBKN LUMPOKOMNOSIOCHOro Tpadmka NCNoNb3yeTCs NnakeTHas CeTb C
nomowbio wnw3os ACE-3000

STO NO3BOSIMT OMNepaTopaM UCMONb30BaTh SKOHOMUYHbIN TpaHcnopT Ethernet nnm IP (unu
DSL) ans AOCTaBKM «TSXENOro» Tpaduka M cCoOKpaTuUTb CTOMMOCTb peLleHuns

FMbpuaHoe pelleHne MOXET NIerko MaclTabupoBaTbCs AN YBEUYEHUS NMOJOCHI
NpONyCcKaHus pacTywero Tpadurka v nNjiaBHO MUIPUPOBATb Ha NAKeTHY ceTb B 6yayLleM
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[Toaknto4yeHne yepes nakeTHyr CeTb
n

L IMA or STM-1 ST
. Gb .
3G Node B ACE-310 \ E —————

0

Il ___ ge— o [ Mpet)
- E — ACE-340x 2G BSC

IP/Ethernet | S——
|| E1T1TDM \ — Gb 63 E:m
al | S E CH.STM-T

2GBTS A.bis onTMMU3aLuud

e Becb Tpaduk nepenaétca yepes rnakeTHy CeTb ncnonb3sys wo3sl ACE-3000
e ACE-3000 mncnonbsytT «ncesgonposoaHyto» TexHonornto (ATMoPSN, CESoPSN)

e (ObecneynBaeTcs BbICOKOTOYHOE BOCCTAHOB/IEHME CNHXPOHN3AUUN HEPE3 MNMAKETHYIO

ceTb (<16ppb)
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Ethernet Ha nocnegHen mune (EFM)

I] 3G RNC
ACE-3400/3800

E1 . 4
ATM IMA ) 3 ETH/IP/MPLS‘ I
] Networks - ' STM-1

UMTS Node B ACE-3205/3105/3220 ¢ng

IP-DSLAM

e Wcnonb3zoBaHune ATM-DSL nHppactpyktypbl (M-pair/IMA) ona nogknaroyeHus
6a30BbIX CTaHUUN
e [lnaBHaga murpauusa Ha G.SHDSL EFM ana IP-DSLAM (S/W upgrade)

e EFM advantages:
e Moving toward all IP RAN- Ethernet in the first mile
e Seamless failure recovery for each pair rather than M-Pair technology
e Different rate to each pair (up to 4 time different between the lower rate
and the higher rate) rather M-pair and IMA
e Lower overhead (5%) rather then M-pair and IMA (2~20%-40%)
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YHuKanbHoe peweHne RAD -
“"Bcé B ogHOM"”

E1 TDM

ABIS - - h
3G Node (ABIS) ACE-3220 S™ 1C/°C 3 SDHIATM s
° ml - = LA Dﬂ Access ATM
Il =1 GbE Network
s
For HSDPA e
IMA trafic
m H]H NxFE
BSC
Wi-Max | nx E1/T1 TDM
W  GbE
“ \ |
LTE Ch. STM-1/0C-3
ACE-3220 PSN ACE-3400/3600
. Gb
BTS/Node-B ﬁ ETH/IP/MPLS —
nx E1/T1 Network .
l] TDM/ATM IMA o STM-1/0C-3¢
e — . .
Agregation Site STV-1/0C30
Gateway
\ NxFE
" GbE
Wi-Max
GbE
ACE-322 gL
GbE
BTS/Node B
nxE1/T1
TDM/ATM
. . ) DSLAM
o New innovated cost-effective cell site gateway. IISAM

o Allows the user to collocate GSM/UMTS/LTE and WiMax services over unified PSN flow.
o Joint solution with3'rd party vendors for their aggregation solution (Managed by 3'rd party vendors)
. Utilizing cost-effective PSN/ADSL for HSDPA Slide 7



RAD)

data communications

MNoakntoyeHne WiMAX/WiFi

WIMAX/WiFi

i ﬂ Ethernet
Converter ADM

E1/E3

Ethernet
Converter/
Aggregator

RICI-E1/E3

| Channelized

| Ethernet SDH STM-1

Inverse
n x E1
N
1L

Multiplexer

Egate-100 Controller

WIMAX RICi-8

e Wcnonb3oBaHne SDH nHppacTpykTypbl ana nogkntodveHmns WiMAX / WiFi
6a30BbIX CTaHUWUM

« Fine granularity and efficient use of SONET/SDH capacity (VC-12)
» Flexible bandwidth provisioning with inverse multiplexing (ML-PPP/VCAT)
« Access link redundancy with multiple E1/T1 links

e NTU/demarcation equipment at the WIMAX site

e Aggregation equipment at the controller site
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T-Mobile Global — HSDPA

Backhauling

Customer Benefits: RAD Advantages:
» Substantial revenue growth by providing * RAD’s pseudo-wires expertise enables
mobile Broadband accuracy required for cellular backhaul [ - -Mobile-
» HSDPA backhauling performed over low cost DSL * Flexible solution — bandwidth savings due
(or other PSN) to grooming/overbooking + migration to IP
* HSDPA support, with minimal investment » Smooth migration to all-IP (voice+data)

in the backhaul
» Extremely short ROI for the case of leased-lines

nxE1 (ronoc, Buaeo-BbI30OBbLI) ‘ -
Real-Time’ - STM-1/0C-3c

Transport
(S\Dﬂ / RNC

3G NodeB

3 ACE-3200 PSN ) ACE-3400/3600

|
= G ADSL2+
E=E = (or . 0C.36
‘ HSDPA (nxE1) ATM) /
lNepepava faHHbIX e
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[MbpunaHbl Nnogxon

HSDPA yepe3 ADSL

Customer Benefits: RAD Advantages: )
» Ensure QoS for Voice/real-time 3G » Mullti Services application over DSL
traffic while reducing HSDPA * Low cost services using DSLAM @‘ kpn
transport cost with ADSL backhaul « 4 x E1 interfaces in a half 19” unit '
* ATM-based E1’s support  Easy to install and manage Triple P
« Optional version with PWE3 support Q9

ATM CPE DSLA
O\ Voice Traffic L ATM —y
;'"" mw LA-13 Transport ATM @
3G NodeB |L_tP 104X Ef ADSL2+ Network
HoDP A raffic  C— .

Slide 10



Telia Sonera - Backhauling over

PSN

Customer Benefits: Key Points:

» Utilizing own PSN infrastructure to provide advanced * RAD’s pseudowire expertise for ATM & TDM over
cellular services, allowing for substantial revenue growth. PSN, as well as adaptive clock recovery

* HSDPA backhauling performed over low cost & future- * Most flexible & future-proof solution for Cell-Site Tel iaSonera
proof PSN, mainly with fiber access but also xDSL. Gateway, supporting 2G+3G traffic and future

* OPEX reduction through simplified operation & management IP Node B

* Interoperability with Cisco RNC-site gateway and
integrated management under Cisco ANA

. » Easy expansion with xDSL sites with same product
BSC/RNC Sites

f STM-1 \

ATM Cisco 7600 IP
- DSLAM
3G Node

Voice
ACE-3220
_d SHDSL (R99)

E1s :
ﬁ ' TDM
\ Ch. STM-1 j \ ADSL+2 HSDF’A
\

—— Metro ETH/ )—
f [ 2 MPLS N

STM-1 \ 2G BT
ATM Cisco 7600 \2’ cef
.. . nxE1 !
@7 \ - ACE-3220 . pu GPRS/

'II'EE;I:A optical
E1IMA 3G Node
\ Ch. STM-1 j n x , B

‘-
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Cnacmbo 3a BHMMaHue!
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