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CopepxaHue

Nctopna WIMAX

Hosoctn nHayctpum WiMAX

WIMAX nosuuuoHunpoBaHue (cpaBHeHne ¢ 3G u
LTE)

Nnana3soHbl Hactot WIMAX u

PerynatopHaa basa [locTtynHoro

CnekTtpa B Poccuu

WIMAX B Poccun n CHI™ - mapkeTnHrosas
CUTyaumsi u ceTtu

WIMAX B Poccun n mnpe — ctparterum
onepaTopoB nepunog dUHaAHCOBOW peLeccun

. . ) WimAXx
Copyright 2009 WiIMAX Forum. All rights reserved. FORU M



®

e

&

@

The WIiMAX Forum®

The WIMAX Forum® is an industry-led organization

Mission

— Establish cost effective and timely certification processes and
certification infrastructure for WIMAX that achieve device and network
interoperability.

— Publish technical specifications to achieve a commercially viable global
ecosystem for WiMAX.

----- Actively conduct promotion of the brand and technology to establish
WIMAX as the worldwide market leader for broadband wireless.

Working Group Structure
— Eight Working Groups

Regional Offices
— Brazil, China, Taiwan, India, Russia, Japan, Southeast Asia
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The WIiMAX Forum® (cont.)

" Board Members

Airspan, Aperto, Alvarion, Alcatel-Lucent, BT,
Cisco, Clearwire, Comcast, Fujitsu, Huawei,
Intel, ITRI, KDDI, KT, Motorola, Nokia,
Samsung, Sprint-Nextel, Tata, and ZTE

* Membership

— Robust ecosystem partners across the whole value
chain

— More than 33% members are operators

® ,
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UcTtopuna BozHnkHoBeHnA WIMAX u
WIMAX Forum

NioHb 2001
NioHb 2004
Asryct 2004
Asryct 2005
Asryct 2005
AxnBapb 2006
Axsapb 2006
MapTt 2007
NioHb 2008
Cenvac

WIMAX Forum opraHu3oBaH

[MepBbIn penna cuctemHoro npoduna ans 802.16d
[MepBbI 0OLWNW NNEHAaPHbBIN MUTUHT

OTKpbITME BeayLen ceptnud. nabopatopumn (AT4 wireless)
[MepBbin PlugFest

[MepBbIn penna3 cnctemHoro npodouna ansa 802.16e
Ceptndpmkaums nepsbix npogykros WiMAX

[My6nukauma WiIMAX ceteBon cneundumkaumm sepcun 1.0
MobunbHaga ceptudukaumsa 2.5 My

Bonee 400 uneHos, 17 n3 Poccun n CHIC

CermeHTr # %
pbIHKa YneHoB UneHoB

CucteMHble 127 25%

BeHAOPbLI

dkocuctemal 137 27%

KOHTEHT 6
mA }(
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Presentation Notes
The new applications lab is an important milestone in our WiMAX history and charter, and again Taiwan has been a key player in the development of the industry and the WiMAX Forum organization.

This has been an exciting year for WiMAX Forum in Taiwan with the announcement of the new WiMAX Forum Regional office earlier this year, the announcement of the WiMAX Forum Certification Lab and now the inauguration of the M-Taiwan WiMAX Applications Lab.


Two Paths to Mobile Internet

WIMAX™ has many Characteristics of Mobile Internet

Mobile
Mature Markets

Walled Garden
Voice + SMS + Data
Billable Traffic
End User Pay
Mobile Phones
3GPP/3GPP2

Circuit + Packet
Switched Core
CDMA

Operator Controlled
Distribution Channel

Mobile
Internet

Growing Markets

Open Internet
Broadband

Flat Rate

End user or 3" Party Pay,
Revenue Sharing

MNotebooks, Netbooks,
Smartphone, MID & CE

3GPP
Many Open Standards

Flat IP Core
OFDMA

Retail Distribution
Channel

Copyright 2009 WiMAX Forum. All rights reserved

Growing Markets
Open Internet

Broadband

Flat Rate

End user or 3" party pay,
Revenue sharing

Notebooks, Netbooks,
Desktops

|IEEE, IETF, W3C,
DOCSIS, DSL, Wi-Fi,
etc.

Flat IP Core
OFDMA

Retail Distribution
Channel
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Broadband Market Opportunity
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Source: Informa, 2009
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Broadband Grows GDP 0.6-0.7% per
10% of penetration

GDP Impact of 10% Higher
Broadband Penetration

Various -—1.2— 14
New Zealand — 0.9
Australia — 0.8
UK ~ 0,6
Middle Eastarn Country - 0.13-0.3

Malaysia 0. Percentage (%)

Source: McKinsey, 2009
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WIMAX Forum Tracks 475 Commercial
Deployments in 140 Countries

. Broadband Phlllppmes

* Innove
Communications

* Qmax

+ Dialog Broadband
Networks

» Lanka Internet Service
Ltd

» Sri Lanka Telecom

* Super Broadband
Network

« KT

« SKT

» Chunghwa Telecom

« FarEasTone

« Allegro Networks

» Austar

« BigAir Group

* Internode

+ OPEL

« Unwired

« Airnet New Zealand
Ltd ScuTe: Informa

P afielre

95 Service Proviuers i

- CALA
29 Counmes

J e S )
92 Sewloe Prowdeis
37 Countrie.s ;
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PocT yucna ceteu no Bcemy mMupy
WIMAX MmoXxeT oXxBaTUTb 30HbI C HacerneHuem 4 mnpAa

S s rTeRnr
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Source:
Informa Telecoms & Media (January 2009)

I i,

Copyright 2009 WiMAX Forum. All rights reserved.



Number of WiMAX POPS - 1Q09

POPs Covered

Africa 52,000,000
Asia-Pacific 205,000,000
CALA 49,500,000
Eastern Europe 43,300,000
Middle East 20,000,000
North America 28,000,000
Western Europe 34 600,000
Total 434,400,000

Copyright 2009 WiIMAX Forum. All rights reserved.



2 OueHka cepTUdPULUUPOBAHHbLIX NPOAYKTOB
WIMAX Forum

1000+ cepTucdpmumnpoBaHHbIxX npoaykToB K 2011*
430 @
Certified
Products

2008 2009 2010 2011 Pog

*Source: WiIMAX Forum estimates Does not include consumer electronics or pre-certified devices wimax
Copyright 2009 WIMAX Forum. All rights reserved. FORUM®
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180
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100
Certified
Products



Presenter
Presentation Notes
With today’s mobile certification announcement, we have only just begun.  

Our mobile certification labs opened in December of 2007 for the 2.3 GHz and 2.5 GHz profile equipment certification.

Of course one of the most critical examples of the health of the ecosystem are the products in line for certification.  It is the best example of choice for the Service Providers and choice for the end consumer.

Dozens of products are now being submitted for Certification…with the expectation that more than 100 products will be WiMAX Forum Certified by the end of 2008.

We have begun this year and plan to certifying product to include CPE’s, PCMCIA cards, embedded modems, USB Dongles, notebook PC’s, MID’s, handheld devices, and base stations.  Expect to see these newly certified products used in innovative new service models to satisfy the now demand for Mobile Internet. 

We expect by the end of 2011 we will have more than 1,000 certified products, without considering Consumer Electronics devices and the hundreds of notebook pc’s and other products embedded with pre-certified WiMAX modems. 



WiMAX Forum Certification program is implementing a program to accelerate Certification of Pre-Certified modules built into a product platform. This implies that this percentage of devices requires less testing and will cost substantially less to Certify a product platform



(Next slide)

  

 


GREENFIELD OPERATORS HAVE A BETTER
CHANCE TO COMPETE WITH ATIME TO

MARKET ADVANTAGE

4 . 3G U.K. CASE STUDY Hutchinson (H3G)
3,5 Vodafone

3
25 | Millions of oe

Subscribers

2 Orange
1.9

1 © T-Mobile
0.6

0

2004 2005 2006 2007 2008
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WIMAX and GSM/3G Voice Networks
— The Perfect Marriage

Which non-WIMAX networks should the WIMAX device support?

6.7 -
Tl . 63% 62%
06 - 56% Sl N = 53

o
7% 4%

2G GSM WCDMA  CDMA2000 CDMA2000 WiFI

1x 1x EVDO
®m Required ® Nice to Have = Not Required
S ; ;
O?)l;rrt;?or opinion survey, March 2009. Copyright 2009 WiMAX Forum. All rights reserved v WiMAX FORUM®

Copyright 2009 WiMAX Forum. All rights reserved. FORUM®



WIMAX Operators Endorse the Retail

Model

How do you plan to seil the devices {o your customers?

80% 74%
64%

53%

23%
General Operator Operator Device
Consumer Branded Online Stores Manufacturers'
Retail Stores Stores Retail Stores

Source:
WIAF NOTF Device Survey, March 2009

N

53
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Operators Demand Certification

“We will expect all WIMAX products to Will you require WiMAX

become |OT Certified before entering
an operator’s network.”

100% .
Ali Tabassi, Senior VP of Global Ecosystem and 90% 89%
Standards, Clearwire
80%
70%

“A variety of WiMAX Forum Certified o
end products are indispensable for UQ 50%

pursuing the retail distribution business 40%
model.” 30%
20%
Takashi Tanaka, President, UQ Communications 10%
Inc. 0% -

Forum Certification?

N =52

10%

m

Required Niceto Not

Source:
WMF NOTF Low Cost Device Survey, March 2009. Copyright 2009 WiMAX Forum. All rights reserved

Have Required
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MoounsHaa WIiMAX ceptudunkaumun B
TeyeHue 2008 v 2009 ropa

* YacToTHble Agnanas3oHbl: 2.3, 2.5, 3.5 1Ty,
 lWnpuna kanana: 10, 5, 7 My

« Kntouesble xapaktepuctuku: MIMO B MoburibHoOM abOHEHTCKOM
yCTpOWUCTBE, XxaHaosep, QoS, akoHOMUA MowHoCcTU U IPV6

« CepTndununpoBaHHbIE NPOOYKTbI:
02.31Tu (6es MIMO) 3akoH4yeHa B anpene 08

0 2.5 [Ty 3akaH4YmBaeTcA
03.51Tu, 2.3 Tu koHey, 08

Copyright 2009 WIMAX Forum. All rights reserved.
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HopoxHasa kapta moounbHoro WiMAX™

¥ £
L,

Mobile WiMAX Rel 1.0 3 Y\ Mobile WiMAX Rel 2.0
(802.16e) - (802.16m)

\

\v.‘-' __ JL'T'E..‘I h '.'. l
Mobile Broadband Mobile Broa y Mobile Broadband
48 Mbps 100 Mbps, 300 Mbps
2008 2009 /2010 2011
* Note: Actual mobility & throughput experienced depends on environmental parameters and Network Operator provisioning 6
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OcHoOBHbIe AoCcTUXeHUA K cepeguHe 2009
roga

(U3 BbicTyNNeHnsa npesvaeHta Popyma PoHa Pe3Huka B ¢peBpane atoro roaa)
bornee 430 MmnH. YenoBek XunBeT B 30He nokpbIiTua WiMAX.

bornee 455 WIMAX ceTtein pa3ssepHyTo B 135 cTpaHax
200 WIMAX ceTein pa3BepHyTO B MPOLUIIOM roay.

Ewe 6onble oxnaoaetca B 2009 rogy. MNpownu WiMAX ayKunoHb! B
HEKOTOPbIX pasBuBaroLLmnxcs ctpaHax — MHaun, Manausun, bpasunnun

n ap.
WIMAX ctaHoButcs 4G BbIGOpOM B CTpaHax 1 anst onepaTopos,

KOTOpble XOTAT paboTaTb B MOOUITbHOM LLIMPOKOMNONOCHOM HTEpHeTe
CeroaHs.

Bonee 60 npoaykTtoB 6610 cepTudurymposaHo B 2008 roay u
oXxupaetcsa yasoeHue aton umdpol B 2009 rogy (He Bknro4vas
HOYTOYKOB).

Bonee 480 WiMAX npoaykToB HaxoauTcsl B pa3paboTke n oxugaeTcs
B 2009 roay ceptundumkaumnst 6onee 100 HOyTOYKOB.

Copyright 2009 WiMAX Forum. All rights reserved. ~— ForRuMm"
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OcHoOBHbIe AoCcTUXeHUA K cepeguHe 2009
roga

(U3 BbicTynneHus npesngeHta ®opyma PoHa Pe3Huka B cheBpane atoro roaa)

Muorue Tier 1 WiMAX onepatopbl Takue kak Clearwire n UQ
Communications HanpsiMyto pabdoTatoT ¢ cepTUPUKALMOHHbLIMU
nabopatopusimm dopyma ¢ uenbto MMHUMmn3aumm 3atpar Ha |OT.

WIMAX TtexHonorun npogonxatT onepexatb LTE Ha Tpu roaa.

Yenyrn WiMAX no ckopocTu 1 KayecTBy 0D0Cny>XmBaHuUs B
pa3BepHYTbIX MOOUIMbHbLIX CETAX, AaXe Ha BecbMa
«TpeboBaTernbHbIX» pbiHKax Kopen n CLUA bonee yem B Tpu pasa
NpeBbIWaT aHanornyHble Bo3MoXXHocTn 3G (No oT3biBam
He3aBUCUMbIX 9KCMepTOB).

B 2009 rogy oxunpaetca 3anyck 100 HOBbIX KOMMepPYeCcKux ceteun
WIMAX B mupe.

Copyright 2009 WIMAX Forum. All rights reserved.
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NMpenmywectea moounbHoro WiMAX™

- 3X bornbliasa crnekTparnbHas 3pdeKTUBHOCTD,
yeM Yy cywecTtByowmnx 3G TeXHONOrMNM
+ Jlydwas paboTta npu HarpyXeHHon ceTun
+ Jlydwasa nomexoycTon4mBoCTb
* MakcumarnbHast NponyckHas
CMOCOBHOCTbL MpU CrlydanHbIX
napamMmeTpax
- bonee apdekTnBHas pabota cnctemsol
Npu yNy4dlWeHHbIX MeEXaHn3Max KadyecTBa
obcnyxusaHma (QoS)
- 2-3roga «Time to Market»

npenmyuwlecrtBa no cpaBHEHUIO C ApPYyrmMmmn
6eCI'IpOBO,EI,HbIMI/I TEXHOJTIOTNAMNA

Copyright 2009 WIMAX Forum. All rights reserved.
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Presentation Notes
Now, WiMAX also has technical advantages in the marketplace.

-from Best in class interference mitigation

-To robust algorithms for maximizing throughput

-QoS mechanisms for optimum performance

- Simply superior performance under load

-Further, Simulations show WiMAX spectral efficiency is 3x better than existing 3G technology.


WIMAX B cpaBHeHuu ¢ 3G

CeTb, ONTUMU3NPOBAHHAs Ans ronoca, He MOXET
MIHOBEHHO ONTUMU3NPOBATLCSA ANl 00CNy>XMBaHUS
6onbLUOro Yyncna WmMpoKononocHbIX MHTepHET
nonb3oBaTeneun

busHec mogens mobunbHoro IHTepHeT TpebyeTt
MEHbLUEN CTOMMOCTU Ha but n ropasgo donblue
NPOMYCKHOW CrIOCODHOCTH

WIMAX - MOOWUNBbHbBIW LUMPOKOMNOSTOCHbLIN OOCTY

PC mMeHblLero pasamepa v HOBbIU KIacC MOBUITbHBIX
NHTEepHET ycTponcTe OyayT COCTaBNATb OCHOBHYIO
maccy aboHeHTckoro napka WiMAX

WwimaAax

FORUM"
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WIMAX B cpaBHeHun ¢ LTE

WIMAX n LTE nmeloT CXoXyro cnekTparnbHYH

9P EKTUBHOCTb U HET OLLYTUMOU pasHULbI B
KayecTBe napamMeTpoB 3TUX OABYX CUCTEM

WIMAX Tem He meHee bonee rmbok n MmoxeT
nogaepXxusaTte 6onee NPoaBUHYTbIE METOAbI KaK
Hanpumep beamforming 6onbLwero nopsigka

MobunbHbin WIMAX nmeet 2-3 roga «time-to-market»
NpenMyLLEecTBO Mo cpaBHeHUto ¢ LTE

CpaBHEHNE «TENTEKOMOBCKON» U « MHTEPHETOBCKOM»
apXUTEKTYpbl CEeTU

LTE/SAE: MHoro ypoBHen. HectaHgapTHbIE NPOTOKOJbI

WIMAX: MNpocToTa. Mano npoTtokorsioB. beicTpee
peanunaoBaTb. [onHocTblo IETF npoTokonl.

- _ . wimax
__(_)opyrlght 2009 WIMAX Forum. All rights reserved. FORU M
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WIMAX v LTE — HanoXxeHHbIe ceTu

2G, 3G CeTb Pagwvo
Hoctyna (CPO)
(GSM, EV-DO, HSPA) 7

d v AL

NMpeo6Gpa3zoBaHMe ONOPHON cCeTH ONA NoaaAepPKKU
6onbwero 1P Tpadmka gaHHbIX

HoBasa 4G HanoxeHHas ceTb

4G CeTb pocTyna:
WiMAX vnwu LTE

CeTtb Paguo [Joctyna (CPL) .
>95% HoBoOro CapEx OﬁopynOBaHI/Ie ONMopHOU CceTH

< 5% HoBoOro CapEx

* U WIiMAX, n LTE TpebytoT HoBOoe CP[] o60opyaoBaHue
M aGOHEeHTCKMue yCTponcTBa

* Hn Ta, HM gpyras He coBmecTuMbI ¢ 3G
» O6e conpsratorca ¢ 3GPP onopHou ceTbio

i
Copyright 2009 WIMAX Forum. All rights reserved. FORUM®
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Presentation Notes
SAE – System Architecture Evolution – new all IP core network as defined by 3GPP.

Base station equipment is about 20% of the RAN cost.  Other costs include professional services required for deployment, site locating & permits, backhaul setup, mounting antennas.  RANs are often on top of rooftops and tower sites that the operator doesn’t own.  RAN comprised of BS, antennas, air conditioners, insulation, antenna towers, wiring/feeds.  Shipping & installation of the BS can cost almost as much as the BS. 

Core networks are located in the operator’s “switch centers” or “aggregation sites.”  For 2G/3G, a state like California might 2-3 switch centers. In 2G/3G, all communications had to go through the central SGSN or GGSN located at the switch center.  Operators own the real estate for the switch centers – so it’s far less complex for them to upgrade / operate than maintaining all the BS nodes.



RAN = Radio Access Network

GGSN = Gateway GPRS Support Node (equivalent to Home Agent in Mobile IP; enables mobility in GPRS/UMTS networks)

SGSN = Serving GPRS Support Node (stores location info of GPRS users; packet routing & transfer; authentication & charging functions)


3GPP HSPA Rel-6

YacTtoTHOe gynrekcupoBaHue
(FDD) ¢ wupnHom kaxgoro
KaHana (npuema v nepegaymn) 5
Ml Ty,

Ha nnHum ot 6a3sbl (downlink)
MOXET UCnonbL3oBaTbCAa NNMbo
QPSK, nn6o 16QAM, aBomnHoe
NPOCTPaAHCTBEHHOE pa3HEeCEeHne
Ha npueme (1x2 SIMO), nukoBagd
ckopocTb 14 MéwuTt/c.

Ha nuHum k 6a3e (uplink) moxeT
ncnonb3oBaTtbca nNmdoo BPSK,
nmoo QPSK, Takxke aBonHoe
NPOCTPAHCTBEHHOE pa3HeceHne
Ha npneme (1x2 SIMO), nukoBagd
ckopocTb 5.8 MouT/c.

Cuctema goctynHa ¢ 2007 roaa.

Cnenyet oTMeTUTb, YTO MObunbHbIn WIMAX, penna 1.0 (TDD, wupuHa kaHana

10 Ml'y) npn Ton Xe 3aHMMaeMou norioce MMeET OT 2-X Ao 3-x pa3 bonbLune

MMNKOBbIE CKOPOCTU N MNMPOMYCKHbIE CNOCOBHOCTH CEeKTOpa Ha JIMHUN OT 0a3sbl.

WwimaAax
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HSPA+ (HSPA Rel-7 and Rel-8)

Cnepywowuu war B pa3sutum 3GPP

UacTtoTHoe aynnekcupoBaHue (FDD) ¢ winpmHoOnM Kaxgoro kaHana
(npuema n nepegaumn) 5 Ml'u, Kak B penuse 6.

HSPA penus 7 (goctynHocTb koHel, 2008) nmeeT Ha nuHUM OT 6asbl
64QAM c (1x2) SIMO nnn 16QAM c (2x2) MIMO, a Ha nuHuK k base
16QAM n ny4dwmne soamoxxHocTtn anga VolP.

HSPA penus 8 (oxngaemas goctynHoctb 2009) nogaepxusaeT ons
nuHnm ot 6a3el MIMO n 64QAM, paccmaTpmBaeTca BO3MOXHOCTb
ncnonb3oBaHmna MIMO bonbLnX NOpSAKOB ANs MMHUK OT 6a3bl K
MIMO ana nuHum Kk 6ase.

. . ) WimAXx
Copyright 2009 WIMAX Forum. All rights reserved. FORU M



MoounbHbin WIMAX nu HSPA+

Frequency 2000 MHz 2500 MHz

Duplex FDD FDD TDD
Channel BW 2 x5 MHz 2x5MHz 10 MHz
BS Antenna (1x2) SIMO (2x2) MIMO (2x2) MIMO

MS Antenna (1x2) SIMO (1x2) SIMO

DL Mod-Coding? 64QAM-5/6 16QAM-3/4 64QAM-5/6 64QAM-5/6 64QAM-5/6
UL Mod-Coding? 16QAM-3/4 64QAM-5/6 64QAM-5/6
DL Peak User Rate 17.5 Mbps 21 Mbps 35 Mbps 36 Mbps 48 Mbps?
UL Peak User Rate 8.3 Mbps 8.3 Mbps 8.3 Mbps 17 Mbps 24 Mbps*

Copyright 2009 WIMAX Forum. All rights reserved.



BriBoabl: MoounbHbin WiMAX & HSPA+

MobunsHbin WIMAX, penuns 1.5 nmeet cpaBHumesle ¢ HSPA, penus
8, MMKOBblE CKOPOCTU NPU OQMHAKOBbLIX MOAYNALNK, KOOQUPOBaHUU K
LUMPUHE KaHara Ha NuHuM ot 6asbl. [1pn aTOM Yy MODUNBLHOIO
WIMAX Ha nuHum k 6a3e bonee, 4Yem B ABa pa3a boribLue NMKoBas
CKOPOCTb.

HSPA+ orpaHn4yeHo wmpunHom kaHana 2 x 5 My B TpaanUNOHHbIX
crnekTpanbHbIX ycrnosusax ceten 3G.

MobuneHbin WIMAX penus 1.5 nogaepxmBaeT WUMPUHY KaHana ao
20 MIl'y, aynnekcmpoanue n FDD, n TDD, n yactoTHble npodunu
nnaHmpytoTca B ananasoHax 700, 1700, 2300, 2500, n 3500 Ml u.

MobunbHbein WIMAX obecneunBaeT «rrnagkyto» nonHocTteto IP e2e
CeTb.

. . ) WimAXx
Copyright 2009 WIMAX Forum. All rights reserved. FORU M



3GPP Long Term Evolution (LTE)

OFDMA Ha nuHum ot 6a3bl ¢ mogynsaumen 64QAM.
[TonHocTblo IP e2e ceTb.

LLlnpunHa kaHana go 20 Ml u.

N TDD, n FDD npodunun.

[ Mbkasa ceTb gocryna.

Ynydiwas TeXHUKa aHTEHH.

Ha nuHun k 6a3e ogHa Hecylada ¢ YacToTHbIM gocTynom (SC-
FDMA), moaynsauma onunoHansHo o 64QAM.

B cucrteme LTE nnaHupyoTCa TEXHOMNOMMN U METOAbI, YXe
ncnosnb3yembole B MobunsHom WIMAX, noaTomy criegyeT oxunaaTtb
noxoxemn adpdPeKTUBHOCTN.

. . ) WimAXx
Copyright 2009 WIMAX Forum. All rights reserved. FORU M



LTE: He npocTo 3G anrpeunn

LTE npeagctaengaet nepexon ot cuctem CDMA k cuctemam
OFDMA, a Takxe rnepexon OT CUCTEMbI C KOMMYTaLMEN KAaHAMNOB K
cucrteme e2e |IP (KommyTauum nakeTos).

Cuctembl LTE Takke TpebyoT HOBOro cnekrpa ansa rnomyvyeHus
NpenmMyLLeCTBa OT LUMPOKOro KaHara v TpebyoT ABYXPEXUMHbIX
abOHEHTCKMX YCTPOMCTB Af1s NraBHOro nepexoaa aboHEHTOB OT
CTapbIX K HOBbIM CETSM.

Copyright 2009 WIMAX Forum. All rights reserved.



LTE nnaHunpyemoe & Mobile WiMAX
FDD 2 x 20 MHz Channel BW

Reported LTE Results

Parameter WiIiMAX Rel 1.5
Motorola’ T-Mobile?2 Qual-comm?3
BS Antenna 2x2 4x4 2x4 4x2 2x2 4x4
Channel BW 2 x 20 MHz 2 x 20 MHz
Mod-Code Rate 64QAM-5/6 64QAM-5/6 64QAM-? 64QAM-5/6

MS Antenna 1x2 1x2 1x2
Mod-Code Rate 64QAMH4-? 16QAMA4-? 64QAM-5/6

1. Motorola website, “LTE In Depth” , Reference does not show UL peak rate projections

2. “Trials—Ensuring Success for Innovation”, Joachim Horn, T-Mobile, NGMN Conference presentation, June 25-
27,2008

3. “3GPP Long-Term Evolution (LTE)”, Qualcomm, January 2008

4. 64QAM is optional for UL in LTE specification, 16QAM is mandatory 3

Copyright 2009 WiMAX Forum. All rights reserved.



Parameter Mobile WiMAX Rel 1.5
Duplex FDD and TDD FDD and TDD
Frequency Band for 2000 MHz 2500 MHz
Performance Analysis
Channel BW Up to 20 MHz Up to 20 MHz
Downlink OFDMA OFDMA
Uplink SC-FDMA OFDMA

Mobility Support

HARQ

Target: Up to 350 km/hr

Incremental Redundancy

Up to 120 km/hr

Chase Combining

Link Budget

Typically limited by Mobile Device

Typically limited by Mobile Device

Advanced Antenna Support

DL: 2x2, 2x4, 4x2, 4x4
UL: 1x2, 1x4, 2x2, 2x4

DL: 2x2, 2x4, 4x2, 4x4
UL: 1x2, 1x4, 2x2, 2x4

1. Spectral efficiency is based on NGMN Alliance recommended evaluation methodology

2. Reference for LTE Spectral Efficiency: Motorola website, “LTE in Depth”.
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JanbHenwee ynydweHune MOoOUNBLHOro
WIMAX B penu3se 2.0

YBenunyeHHast CKopocTb OT 6a3sbl (KaHanbHasa U KIMeHTCcKas ).
YBenunyeHHas CKOpocCTb K bDase (kaHarnbHasi 1 KnneHTcKasl).
YBenuyeHue B 2 pasa cnektpanbHon 3QdPEKTUBHOCTN Ha NIMHUK OT
6a3sbl No cpaBHeHUtO ¢ penmsom 1.0 (2.6 6uTt/l'u).

YBenu4yeHue B 2 pasa cnektpanbHon 3dPEeKTUBHOCTN Ha Kpato COTbl OT
6a3bl no cpaBHeHuUto ¢ penusom 1.0 (0.09 6ut/l'y).

YBenuyeHume B 2 pasa crekrpanbHon apdekTUBHOCTM HaA NMMHUKU K Base
Nno cpaBHeHuto ¢ penmsom 1.0 (1.3 6ut/l'y).

YBenunyeHue B 2 pasa crektpanbHou 3apdeKTUBHOCTM Ha Kpako COTbl K
6ase no cpasHeHuto ¢ penusom 1.0 (0.05 6ut/l'y).

YMEHbLUEHNE BPEMEHN COEANHEHUS, 3aEPXKKN U «XeHOoBepay.

bonee 60-T1 ogHOBpeMeHHbLIX ceccun Ha Ml Ha ceKTop aNna pevyeBoro
kogeka AMR 12.2 KouT/c.

MHoroyactoTHasa nogaepkka cocegHMxX U He cocegHMX KaHanos (4o
100 Mru obpabaTtbiBaeMoro ananasoHa).

Mopaepxka mobunbHocTn Ao 500 km/4vac.

[Mopaepxka penunsos 1.5 1 1.0.
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CnekTpanbHaa 3dhdPeKTUBHOCTb
moounsHoro WiMAX u LTE

Average Spectral Efficiency

3.0-
2.51
2.0
bps/Hz/Sector 1.5- m DL
1.0 mUL

0.51

0.0
Rel 1.0 Rel 1.5 Rel 2.0 LTE
— /
N
Mobile WiMAX u

Bnunger Ha

v CHMUXaeT LeHy yCTaHOBKM

v [JobaBnsieT kaHanbHY eMKOCTb
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NMnansl 3GPP & MoounbHoro WiMAX

Mobile WIMAX

Rel 1.5 Rel 2. 0
802 16e Rev 2 802 16m
- |P e2e Network
HSPA HSPA+ Advanced
Rel-6 Rel-7 & Rel-8

— th Switched Network —>

TE & LTE Advance

Mobile WiMAX :_ 'P e2e Network

4— time to market )

advantage " > ) CDMA-Based ) OFDMA-Based

2008 2009 2010 2011 2012 a

Copyright 2009 WIMAX Forum. All rights reserved. FORUM®



[lononHuTenbHbIe COOOpaXeHUs

Bonee 100 ceptudurumpoBaHHbIX npoaykTos K KoHuy 2008 roaa.
Oxunpaetcsa 6onee 1000 cepTndonUMpOBaHHLIX MPOAYKTOB K KOHLY
2011 roaa.

WIMAX penus 1.0 y>xe ycTaHOBJIEH BO MHOIMX CeT4X,
cneundukaumsa LTE Tonbko oxupaetcs.

WIMAX nmeet ygobHoe anst pblHka MHTENNeKTyarbHoe
pacnpegeneHne (NnaTeHTbl pacnpegeneHsl No 0onbLoMmy
KONMYeCcTBY KOMMNaHUMN, co34aH OTKPbLITbIM NATEHTHLIN aribsaHC,
HM3Kasl LeHa abOHEHTCKUX YCTPOMNCTB).

MobuneHbin WIMAX npencraendeT rnagkyto nosiHocTeio IP ceTb,
ceTb LTE 6ornee crnoxHa, 4To UnmoCcTpUpyeTcs Ha cneayrowem
PUCYHKe.

. . ) WimAXx
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CpaBHeHMe CKBO3HbIX ceTeun

/ A LTE/SAE User Plane & Data Flow \

Applicaton Multiple Iay_ers, Many nodes and /|\

ol proprietary protocols s
PPP PPP
l / Relay\ l Relay ™AL m b |- - I

PDCP PDCP GTP -U GTP -U | GTP-U GTP -U
] " 1 I 1
- | | 'l ]

RLC [rRLC UDP/I:P UDP/IP UDP/IP UDP/IP
MAC [MAC L2k L2 L2y L2

UE/MS

Mobile WIMAX User Plane & Data Flow

Based on simple IETF protocols, Fewer nodes & fewer

S o L1 L1 = fo =1 L1 — L1
LTE-Uu E-UTRAN S1-U Serving GW S5 PDN GW SGi

Application device requirements, Optimized for high speed data
P
PMIP
GRE/TP .
802.16 MAC £02.16 MAC GREAP (Optionl)
' L2 L2 12
802.16 Phy 802.16 Phy L1 L1 L1

MS El BS R5 ASN OW E3 CSN-HA P
{optional) 3

Source: LTE/SAE: 3GPP, Mobile WIMAX: WIMAX Forum Network Specification Release 1.0
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BbiBoabl cpaBHeHna WIMAX u LTE

Takum obpasom, n WIMAX, n LTE otBevatoT uenam IMT-Advanced.
Cneundukaumm IMT-Advanced eLle He NOSTHOCTbLIO onpeaesieHsbl.
Ctanpapt IEEE 802.16m OyaeT NONHOCTbLIO oTpaxaTb cneuudukaumum n
TpeboBaHua IMT-Advanced.

MobunbHbein WiIMAX penus 1.5 n LTE nmetot noxoxue xapakrepmuctunku. B
obounx Ha nuHMKM ot 6asbl ncnonbsyetcad OFDMA ¢ MHOroypoBHeBOM
Moaynsunen n kogmposaHmeM. N1MKOBLIE CKOPOCTU NPaKTUYECKN
OAVHAKOBbI NPU OANHAKOBbLIX KPATHOCTAX MOAYMNALMN U CKOPOCTSX
KoppekTupytowero koga. B obounx ncnoneayetcs n FDD, n TDD
aynrekcmpoBaHue npu wnpuHe kaHana go 20 My, B obonx ncnonbayetcs
MIMO 60onbLIOonN KpaTHOCTU U YMEHbLLEHME 3aEPXKKN.

MobunbHbin WIMAX nmeeT OABYXNETHUI BbIMIPbILW NO BPEMEHU BbIXO4a Ha
PLIHOK M rnagkyto e2e |IP apxutekTypy ceTw.

[MponyckHast cnocoBbHOCTL U criekTparbHas 3a(EKTUBHOCTb MOBUNBLHOIO
WIMAX no penusy 2.0 umeet nydyiwine napameTpsbl, 4em LTE.

MobunbHbin WIMAX penus 2.0 coBmectum ¢ penmzamm 1.0 n 1.5.
NHBecTuuumn ans npeobpasosaHus ceten n3 2G/3G B LTE n B MoObUnbHbIN
WIMAX npnmepHO oanHaKoBblI.

N ona ceten LTE, n ansa ceten WiIMAX Heobxoamm HOBbIW CAEKTP.

[na obounx ceten Hy>XKHbl MHOropeXumMHble aboHeHTCKMe nNpnbopsl.

I

. . ) WimAXx
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HacToTHbIM AMana3oH 2.490 — 2.690 Ml u

HdocmynHocmb cnekmpa

WiMAX ®opym

Copyright 2009 WIMAX Forum. All rights reserved.

HocTtynHoCTb
cnekTpa

| 100%

JocTynHoCTb
cnekTpa




YacTtoTHbIM AMana3oH 3.400 — 3.600 MIl'u

HdocmynHocmb cnekmpa

WIMAX ®o PYM OocTynHoCTb
cnekTpa
Q QQ
%“Q P
Poccus
JocTynHoCTb
cnekTpa

(dbukcup.)
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HYacToTHbIM AMana3oH 5.150 — 6.425 MI'u

HdocmynHocmb cnekmpa

Cucrtembl ELI.ID, [ocTynHoOCTb

cnekTpa

Poccus
docTynHoCTb
cnekTpa
-bLL,
) P %V & ©
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Opyrne gpnana3soHbl WIMAX
fwanason | TekyweecoctosMme  |MnaWet

700 My
1.9 1T
23-24T1TL
3.3-3.4T1TU
3.6-3.81TL
4.9-50TTL

AHanorosoe TenesellaHne

PasnuyHble cnuctemsl
PUKCMPOBAHHON U MOBUBHOM
CBSA3U

MNpaBuTenbcTBeHHas CBA3b

[MpaBuTenbcTBeHHas CBA3b

®ukcnpoBaHHble CNyTHUKOBbLIE
CucTtemsl

[MpaBuTenbcTBeHHast CBA3b

Copyright 2009 WiIMAX Forum. All rights reserved.

LindppoBoe TeneseluaHue.

He nnaHunpyeTcs
ncnons3oBaHunsa ana bLUA

UMTS

PaccmaTtpuBaetcs gns
BblaeneHns nog MobunbHbIN
WIMAX ; Ha3HayeHue
3annaHuposaHo Ha ll-IlI
Keaptan 2008

He nnaHupyeTcs

ncnons3oBaHunsa ana bLU

He nnaHunpyeTcs
ncnons3oBaHunsa anga bLI

He nnaHupyeTcs
ncnons3oBaHunsa anga bLUI

I
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PacnpeaeneHue AunanasoHoB WIMAX B
Poccum

fivanazon Tekywee coctosmme __|Mnawel

2.300 — 2.400 MHz He onpeneneH MobunsHbin WiIMAX
2.500 — 2.690 MHz dukcnpoBaHHbIN K MoobunbHbin WIMAX
MoounbHbin WiIMAX
3.400 — 3.600 MHz ®ukcnposaHHbIi WIMAX  PUKCUPOBaHHbLIN 1
MoobunbHbin WiIMAX
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PazButue cetem WiMAX B Poccuu u CHI'

N3mepeHuns Poccumckoro (u CHI) peiHka 6ecnpoBoagHoOro
lwnpokonosiocHoro goctyna n WiMAX. B psagy Hanbornee nsBeCTHbIX
Haxoaatcsa «becnpoBogHast BWA reorpadusy, MKC, unoHb, 2007 n «Kapta
WIMAX», CtaHgapT, Hos10pb, 2008.

B npoekTe MKC 6bIno obcnenosaHo 156 onepatopoB 6ecnpoBOAHOroO
oocTyna.

B npoekte CtaHgapTta 50 cambix KpynHbIX ONepaTopos.

O6bem Poccunckoro pbiHka Ha cepeanHy 2007 roga coctaBun okono 45
TbiCSA4 aDOHEHTCKNX YCTPOUCTB N OKOJIO 6 ThICAY CEKTOPOB 6a30BbIX
cTaHuumn. Yepes rog pocT pbiHKa Obli1 OTMEYEH NpakTUYecKn B ABa pasa

. . ) WimAXx
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Nyonukaumna npoekta “Poccunckas BWA
reorpacgpma’

Poccumncknn BWApbIHOK CPE 1 BC oT gnana3oHoB

Yacto bazbl Bazbil

Thi, (cexTopa), (cekTopa). ABGOHeHTBI. WT. ABoHeHTBL. %

Mmu WT. Yo
2,4-25 850 15,91 6009 13,16
2,5-2,7 82 1,54 1700 3,72
3,4-3.6 568 10,63 6434 14,09

5.15-

5,35 2695 50,45 26488 58,01
5, B5=

5,85 1088 20,37 4025 8,82
5 s 8 5 =

6,4 59 1,10 1003 2,20

uTor

O 5342 100.00 45659 100.00
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NMNyonukauma npoekta Ctanpgapta WiMAX kapTa
Poccun, pekabpob 2008.
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WiIiMAX kapTta P®, nekabpb, 2008
KpynHenwme cywecTtByrowme cetm

Operator Central Office Beginning of Standard, band # of subsgribers Equipment
commercial vendor
deployment

Enforta Moscow 2005 WIMAX, 34000 Airspan,

preWiMAX Alvarion,
3.5 GHz, 5.x GHz Infinet

Quantum Peterburg 1997 BWA 8600 Infinet

(Prostor 2.4 GHz,

Telecom) 5.X GHz

Tascom Moscow 2007 BWA 7000 Motorola

2.4 GHz,
5.X GHz
RM Telecom Moscow 1995 preWiMAX 6270 Alvarion,
5.x GHz Cisco,
Motorola
Flex Noginsk, 1997 BWA 4000 Alvarion,
Moscow Region 2.4 GHz, Cisco,
5X-6.xGHz Infinet

Infoseti Moscow 2004 BWA 3000 Aperto Networks,

2.4 GHz, 3.5 Airspan
GHz,
5X-6.x GHz

I
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WiIiMAX kapTta P®, nekabpb, 2008
eCTBYHKLIMEe CeTu

KpynHeunwue cy

Operator Central Office Beginning of Standard, band # of subsgribers Equipment
commercial vendor
deployment

Mediaseti Moscow 2002 BWA 2500 Infinet,

(unitline) 59-6.4 GHz Raitek

Synterra Moscow 2006 WIMAX 2400 Morola,

25-2.7 GHz Alcatek
Dianet Barnaul 2003 Pre WIMAX 1500 Alvarion
5.X GHz

Starttelecom Moscow 2007 Pre WiMAX 1200 Motorola,
3.5 GHz Alvarion

RTC Moscow 2001 Pre WIMAX 110 Airspan
3.5 GHz

Metromax Samara 2007 WIMAX 1000 Airspan
3.5 GHz

Comstar Moscow 2007 Pre WIMAX 100 Alvarion
WIMAX
2.5 GHz, 5.x GHz

Tryvon Networks | Moscow 2008 Pre WIMAX 1000 Alvarion,

(Virgin Connect) 5.X GHz Cisco,

Proxim

Copyright 2009 WIMAX Forum. All rights reserved.
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WiIiMAX kapta P®, nekabpb, 2008
Cetn mobunbHoro Wimax — OCHOBHbIe UTPOKMU

Comstar-UTS (30 MI'y B 2.5 I'Tu, MockBa, nnaHbl No
OpYyrnm pernoHam)

Scartel/Yota (30 MI'y B 2.5 I'T'u, MockBa u NeTepbypr,
nraHbl No APYrMM pernoHam)

Synterra (30 My B 2.5 I'Tu, MockBa, nnaHbl rno
OpYyrnm pernoHam)

Lythgoe (200 Mry B 3.5 'Ty B YkpanHe, 30 MI'y B 3.5
[Tu B Poccun)

. . ) WimAXx
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OcHoBHble WIMAX npoeKkTbl B HEKOTOPbIX
ctpaHax CHI'

YKpauHa

UHT 3.51Tu

MMDS YkpanHa 2.5 Ty

MHoro npoektoB B 5.4 [Ty
S-Line/Golden Telecom 2.3 Tu
Intelecom 2.3 Ty

ApmeHus
Cornet/Comstar 3.6 [Ty,
HoBble NpoekThbl

KasaxctaH
Hypcat 3.5 1Ty
Kasaxtenekom 3.5 T4

TapgXukKkucrtaH

Babilon-T 3.5 Tu

Y3b6ekucrtaH

Super Max 2.5 1Ty 6

. . . WimAXx
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BbiBOObLI U3 U3MEepPEeHUSA PbiIHKA

[1o KOHUa NpoLUSIOro roga OCHOBHAas AesATeNnbHOCTb 6eCnpOoBOAHbLIX
onepartopoB Oblfna cocpenoTodeHa B AgnanasoHax 5 [Ty,

Cpean nponssoantenen obopyaoBaHuga nuauposany KoMrnaHmm
Alvarion n Infinet Wireless.

KonnyectBo abOHEHTCKMX YCTPOMUCTB Ha oaunH cektop B 2007 roay 6biro
oYeHb ManeHbkum (9), npaega Bbipocro B 2-3 pasa B 2008 roagy, HO rno-
NpPeXHeMy O4YeHb Mano.

KomnaHua QHdopTa 3aHmmaeTt ot 1/5 go V4 Poccunckoro pbiHKa
doMKCMpoBaHHOIO LLMPOKOMNONOCHOro 6ecnpoBoaHOro 4ocTyna.

3a 2008 rog KonMyecTBO YCTAHOBIIEHHbIX YCTPOMNCTB MPaKTU4YECKU
y4BOWUJSIOCb.

. . ) WimAXx
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BbiBOObLI U3 U3MEepPEeHUSA PbiIHKA

PbiHok mobunbHoro WIMAX B koHUe 2008 roga xoTs 1 Haxoausncsa B
3a4aToO4YHOM COCTOSHUU, HO K cepeanHe 2009 roga coctaBun yxxe oKoso
4500 cekTopoB, YTO CpaBHMMO COBCEMMU CETU PUKCUPOBAHHOIO OOCTYyNa
3a Bce BpemM4 pa3BuTus. PbIHOK aDOHEHTCKMX YCTPOMNCTB MOXET
COCTaBUTb HECKOSBbKO COT ThICSAY B rof, YTO CyLLEeCTBEHHOro bonbLue
BCEro pblHKA OMKCUPOBAHHOIO OOCTYyna.

PeanbHO COTHM ornepaTopoB 3aHMMAalOTCS LUIMPOKOMOSTOCHbLIM
becnpoBoaHbLIM AOCTYNOM B oMKCcnMpoBaHHOM Buae. get npouecc
OTMUPAHNS MESTKMX ONepaTopoB, 00beANHEHUA CPEOHUX N MOTMNOLLEHUS
MESTKNX U CPEOHUX KPYMHBLIMMU.

[Toka pearnbHo 6usHec mobunsHoro WiMAX passuBaeT Bcero
HeckoJibko onepaTtopoB (CkapTtern, KomcTtap, CuHTEppa B AnanasoHe
2,5 Ty n HekoTOpble B gnanasoHe 3.5 ['Ty). Oxnoaetca nposeageHue
KOHKYPCOB Ha YacToTHble npuceoeHns mobunoHoro WiMAX B
ananasoHax 2.3 n 2.5 'Tu B 2009 roay.

I

. . ) WimAXx
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WIMAX B mupe — cTpatermm onepaTtopoB B nepuoa
comHaHCOBOM peueccumn

OTpuuarternbHble
dakTopbl BNUAHUA

NMonoxurtenbHble
dakTopbl BANAHUA

OTTOK MHBECTMLUN Npexae Bcero
C pa3BUBaKOLWMNXCA PbIHKOB —
ocHoBHoM nnowaaku WiMAX

MNMepepacnpeaeneHue
¢oMHaHCOBbLIX NOTOKOB Ha CeTU ¢
MmeHbwum CAPEX, npumepom
koTopbix aBnsietca WiMAX

3amepnreHne CTpouTenbLCTBA
HOBbIX CeTeun

OnTumMusaumnsa paboTbl
CyLLeCTBYHOLUX CeTEN

3amepnneHusn pacnpepneneHunsa
HOBbIX HYaCTOT

YObICcTpeHne npoxoasaLmx
TeHAepoB M ayKUMOHOB

YMeHbLleHue
nsiaTeXxecnocoobHoro cnpoca
KIIMeHTOB

3a cuyeT pocTta 6e3paboTuLbl
pocT gomaluHero Tpadumka n
MOOGUITBHOCTYU KNMEHTOB

MUcuesHoBeHMe, GAHKPOTCTBO,
nepeopueHTauns HeKOTOpPbIX
npousBoauTenen obopyaoBsaHus

OnTummnsaumsa n 6onee
achcdekTuBHaAA paboTa
CyLecTBYHOLMNX
npousBoauTeneun

Yxopn ¢ pblHKa «J1Ierkux»
KpeaAUTHbIX AeHer

MosiBNeHne «BeHOAOPHOro»
¢mHaHCcHpoBaHuA

Copyright 2009 WIMAX Forum. All rights reserved.
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WIMAX B Poccuu — cTpaTterum onepaTtopoB B nepuop,
cdomHaHCOBOM peueccumn

OTpuuarternbHble
dakTopbl BNUAHUA

NMonoxurtenbHble
dakTopbl BANAHUA

Cxopn ¢ gucraHumMm nnun
3ameaneHune pasBuUTUA
HekoTopbix WIMAX onepaTtopoB

(Cymma, HoBble
TenekoMmmyHukaumn v ap.)

YckopeHune pasBUTUA HEKOTOPbIX
npoektoB moounbHoro WiMAX.

MockBa — mupoBon nuaep
mobunsHoro WiMAX (KomcTap,
CkapTen)

3amenrneHue NosiBSIEHUS1 HOBbIX
YaCTOTHbIX NPUCBOEHUU B 2.3
Mu,2.5Mu, 3.5My

UHdopmaumnsa o npeacrosiem
KOHKYPCHOM pacnpeaeneHnu.

YcuneHue paspbiBa Mexay
ooratbiMu U 6egHbIMMU
permoHamu

KomGuHauua TexHonorum
¢oukcnpoBaHHOro U MOOGUNBLHOIO
WIMAX y ogHoro onepartopa

YaopoxaHue gonnapa v eBpo,
COOTBEeTCTBEHHO yaAOpOXaHue
MMNOPTHOro obopyaoBaHus

LLlaHC MeCTHbIM
npoussoauTensam obopynoBaHus
WITN YaCTUYHO JTIOKariu3oBaHHbIM
npoAyKkram

MNMoBbiWweHne nnaHkn
0e3yObITOYHOCTU ANSA MENKUX U
cpeanHnx 6ecnpoBoAHbIX
onepaTopoB

O6neryeHue KjHconuaauumn
aKTMBOB MO YaCTOTHbIM
NPUCBOEHUAM
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