TH I NK Volume 6 issue 11: June 4th &0

WIRELESS WATCH

In-depth analysis of WLan, cellular and broadband wreless markets

Key issues:

Intel prepares for the spectre of a mobile internetvorld without WiMAX 2
Qualcomm takes on Nokia in mobile web services stdroff 5
Vodafone Italy and Huawei point new way to fixed-mbile convergence 8
Intel latest to distance itself from WiMedia, as wieless HD market heats up 12
Comment:

Cisco seeks control of mobile enterprise through fgen’ platform 20
Nvidia takes major gamble in targeting Intel Atom 21
Infineon unveils low power 3G but delays on GSM clps for Nokia 23
Airport highlights Apple strengths, though more quietly than iPhone 24
Huawei sets up standalone OSS/BSS operation 26
Analysis:

Apple must untether iPhone to reap real rewards thoughout digital media chain 27
Mobile Internet Watch: 31

Google shows off Android at last

3G+ Watch: 32
Chinese telco reorganization should be clean sweép LTE; Vodafone set to gain greater
share in Vodacom

WIMAX and broadband wireless: 34
Mobility to be allowed in 3.5GHz band across EU byp012

Incorporating \/\/IM AX \Watch



TH|NK Wireless Watch

Intel prepares for the spectre of a mobile internetvorld without WiMAX

Intel's chief WIMAX cheerleader joins call for unification with LTE
Chip giant recognizes that 802.16e cannot go it ale in mobile broadband
But it still has to face mighty challenge of re-er@ring handset market with Atom

Intel has for many years been far more than thdingachip-
maker. It is also a company that creates marketssats trends,
in order to seed its own future revenue streamsvitaless, ex-
amples have been Wi-Fi, WiMedia and of course WiMAa$
Intel looks to supply the silicon for the mobiléemet devices —
from phones to mini-notebooks to consumer elect®ri that it
believes will become almost ubiquitous. Its support these
three ‘Wi’ technologies has been partly, of courseforced by
its significant disadvantage in the chip platfortingt may, in the
end, dominate that mobile internet revolution —¢b#phone ar-
chitectures favored by Qualcomm, Texas Instrumantsothers.

By contrast, the Intel-backed systems come fronCARPheri-
tage and, if they can become universal, the x86tg&in pole
position to lead the market as it shifts towards #Bwever, if
the customers resist their charms, Intel will revhain religiously
faithful to its chosen platforms for longer thankaa commercial
sense, and the past week has brought two setsvoheats from
senior executives that suggest the chipmaker’'sliiddm of mak-
ing WiMAX the backbone of the mobile internet haddd, and it
is gearing up to embrace a world where LTE willetdlke leading
role.

Harmony with LTE?

The first came from Sean Maloney, Intel's alwaysspaoken
head of sales and marketing, who has been WiMAXatgst
cheerleader. With the WiIMAX/Wi-Fi ‘Centrino 2’ ctspt about
to debut, Maloney repeated his usual mantras avautAX and
powerful new processors bringing the true mobitenmet to life
at last. However, he deviated from his usual thémé WiMAX
would be the lead network in this trend — becausts dieadstart
on LTE and its position in notebooks, traditionalhe first plat-
form for new connections. Instead, he echoed tiéirsents of
Vodafone and other operators, that the industrylshanify its
OFDMA/IP/MIMO efforts, which will evolve one day io 4G,

2 Copyright Rethink Research Associates 2008



Wireless Watch TH|NK

and bring Mobile WiMAX within the 3GPP LTE standarthmily

(we believe that, should this happen, there will be a separate
standards activity geared to fixed/nomadic WiMAXdaemerging
market models). Vodafone’s outgoing CEO Arun Saras the first
publicly to call for WIMAX to be harmonized with LH, perhaps
by being adopted as the TDD portion of the standacmnething
that could be blocked by Ericsson and China, whiehcooperat-
ing on their own TDD LTE specifications, which dotruse OF-
DMA in the uplink, among other differences, and kargely based
on Chinese developments).

As well as these parties, Intel has also been peteas a political
block to harmonization, despite periodic talks eswthe WiMAX
Forum and 3GPP, because submerging 802.16¢€ int@nier ef-

fort could dilute its influence. However, Malonegdws that, with
LTE gaining momentum, partly on the back of disappoent with
802.16e wave two certification’s progress, WiMAXédi hope of‘ ‘
success among the established mobile and convepgdtors may
well lie with closer ties with LTE.

“In our view they ought to be harmonized," Malorteld a pressiy gur view they ought to
conference. The technologies are “broadly similarabout 80%pe harmonized. The tech-
similar. The main difference is that WIMAX is a qie of yearspo|ogies are ... about
ahead," he added, clearly making the case for 8@92d take a magqoy, similar

jor role in LTE, but admitting that operators woudd “confused’gggn Maloney, Intel

by having two similar platforms, and claiming Intgas “actively

looking at harmonization”. ’ ,

Can Intel succeed in mobile chips?

Of course, in the end all Intel's politicking anohdncial invest-
ments must lead to chip sales, and it has to Heciemitly agile to
change track in pursuit of sales. It has dumpendstals before that
it had previously supported avidly — Bluetooth cen@ mind — and

it is even showing signs of wavering in its singleded backing
for WiMedia as the personal area networking stashddrchoice
(see separate itemBefore it embraces LTE, it will need to be con-
fident it can play in that market in terms of clsgles, and here it
will come up against its traditional problem, iteogtage of experi-
ence, track record, channels and customers inlaethips.

With Qualcomm storming into Intel’'s notebook heamtd with the
3G Gobi, the larger company is on the defensive lkaah to con-
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vince the market that, whichever way mobile stadslajo, it can
create a strong revenue stream from them.

Maloney stressed that the Wi-Fi/WIMAX Centrino 2utsh be
adapted for LTE, though he stressed this was naheragenda
yet but “would certainly be a nice long term godffore immedi-
ately, Intel is repeatedly making the case thatAitsm mobile
internet device chip will provide it with a genuineute into the
mainstream mobile market — out of which it bowed when it
sold its XScale mobile processor unit to Marvetigd avith that, its
remaining ARM-based activities, leaving it with tbleallenge of
making x86 a dominant architecture in the mobileldvas well as
the PC. Intel CEO Paul Otellini, as well as pradigisales of 10m
WIMAX devices by the end of 2008 (and “hundredsroliions”
by the next decade), told the LondBmancial Timesthat, with
mobile devices running PC-like applications, thediwas right
for Intel’'s smartphone comeback. "If you acceptt tthee value
proposition of the high end of the mobile phone ketrs full
internet access that happens to have voice, my igi¢wat it's eas-
ier to add voice to a small computer than vice &€rke said in
the interview.

The low power MID chips, Atom, will see a mobilers®n, code-
named Pineview, in late 2009, which will represériel’s real
challenge to Tl and Qualcomm and is likely to rih &nd/or LTE
standards. While it remains to be seen whethernitinewill fare
better than XScale in the cellular heartlands - ahéther Cen-
trino 2 can fend off Gobi in the notebook in theaméme — the
presence of the mobile Atom on the roadmap makes obear
statement. Intel has to succeed in the mobilenetedevices mar-
ket, and it is already adapting its hard line posibn WiMAX to
prepare for the eventuality that WiMAX may not hasdominant
role in that world.
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Qualcomm takes on Nokia in mobile web services stdroff

THINK

Brew takes on a heavy mantle as basis of Qualcommigeb services strategy
Plaza widgets platform and embedded Flash set CDM#§iant against Nokia
Qualcomm will differentiate approach by staying cl@e to operator needs

Qualcomm is unusual among chip companies in theéhdepits
collaborations with operators, and it intends teetage these to
gain a strong position in the mobile internet seesimarket, once
again raising the challenge to Nokia and Googleth&t eighth
annual developer conference for Qualcomm’s Brewterdnand
software delivery system, it announced a widgetetaveb ser-
vices initiative called Plaza, as well as a dedahwidobe to inte-
grate Flash in the new Brew Mobile Platform.

Brew’s leading role:

Brew has taken an increasingly strategic role witQualcomm
over the past few years, evolving from an oper&iendly con-

tent delivery platform to increase the appeal ofMFDtechnol-

ogy, to the basis of a wide ranging software rogathat aims to
reduce the chip company’s dependence on CDMA, ieipne-

trate new markets like Europe, and diversify itgereie streams.
Various important functions have been added, inolythe Ulone
mobile user interface personalization system, aeduwith Tri-

genix, which gained Qualcomm a breakthrough Eunopmdico

deal with O2.

Now the burden placed on the software platforrhisuders has
got even heavier, as it becomes the foundatiorQiaslcomm’s
bid to grasp the mobile internet rudder and gaimélnence akin
to that of Nokia with Series 60, Ovi and WidsetsGwogle with
Android; or Yahoo Mobile. As with the acquisitioh dlone and
other Brew enhancements, Qualcomm is focusing heawi op-
erator, rather than end user requirements, recmgnthat it can
be the carriers’ friend, in a world where the ocadfctraditional
ways are being challenged by open internet modualstlae shift
of companies like Nokia towards direct-to-consunservices.
Among the key operator requirements is personaizaand this
also drove Ulone, and will now be a fundamentalfoof Plaza.
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We believe that provid-
ing end users with an
easy way to extend their
online lives to their mo-
bile devices will help
drive the uptake of data

services

Andrew Gilbert, Qual-

comm

Wireless Watch

Bob Briggs, general manager of Brew and VP at Qumala Inter-
net Services, said the company is adopting a mpee and flexi-
ble approach in order to drive growth throughouet iobile value
chain — in software not just chips, and in datajost voice, for
operators as well as Qualcomm itself. This messeae driven
home by CEO Paul Jacobs, in a strong, conscious@nscious,
echo of Nokia’'s own move to shift from hardwareb®ing an
internet services company.

Plaza:

Plaza is a mobile internet widget framework, gedame@nabling
operators to develop and deploy personalized asmsges and
content rapidly across a variety of mobile platferiihe product
also features an integrated advertising deliverghragism, and is
based on open APIs so that end users and thirgl gavielopers
can independently create their own widgets. Mogpartantly,

Plaza aims to help operators personalize theircsilless' mobile
internet experiences and so drive additional regeulifferentia-
tion and customer retention.

Qualcomm said it was working with operators toatnéne Plaza
prior to commercialization. “Plaza will provide adget ecosys-
tem that leverages Qualcomm's expertise and sudoassthe

proven Brew ecosystem, giving publishers, devempad opera-
tors the ability to open up the mobile internetstdscribers and
monetize it for operators and content providerkeglisaid Qual-

comm Internet Services president Andrew Gilbert.e"\Believe

that providing end users with an easy way to exted online

lives to their mobile devices will help drive thptake of data ser-
vices."

Gilbert argues that a strong catalog of persondlizelgets will
be important in enabling operators to create amthece their
brand, in an open internet, flat rate world whesgong brand rec-
ognition will be increasingly difficult, but alsa¢reasingly impor-
tant to attract and keep customers.

Also vital to any mobile internet activity outsitlee Apple world
these days is a partnership with Adobe Flash, aodld@mm
obliged, offering developers a Brew Mobile Platfoupgrade
with the technology embedded. It also provides\a set of APIs
and enhancements to support access to device dasalmmnnec-
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tivity support, touchscreen user interface develepimand other
functions that will be important to cutting edge liile web prod-
ucts, and Qualcomm is particularly focusing on itigvadvanced
multimedia web features down the value chain intdnmarket
handsets rather than just high end smartphone&odreWireless
was the first US carrier to embrace Flash andss #he largest
US customer for Brew.

Other Brew announcements:

Brew user US Cellular said it would allow contepntrpany JumpTap access to its cus-
tomers, allowing subscribers one-click access ¢éovikb and search results that will pull rele-
vant results based on the carrier's data and ysaigerns. The deal will also cover targeted ad-
vertising. Through the deal, US Cellular customeils gain access to news, sports, flight up-
dates, white pages, chat services, maps and dinsctia JumpTap’s categories. Local and na-
tional content publishers and advertisers will h&éve opportunity to bid on search queries to
reach their targeted markets.

Nuance Communications demonstrated its Mobile Sp&¢atform 2.5 at the conference,
highlighting new developer tools. The applicatiooludes speech recognition, open ended dic-
tation and text-to-speech features as well as piedobmponents for local search, mobile navi-
gation, content search and mobile web search.

Ontela has introduced its cameraphone sharingceetwithe Brew platform through NTe-
los Holding of Virginia, the fourth carrier to lacim an Ontela-based service. The company’s
PhotoCopter services will be brought to NTelos’Bi@onsumer Portal. The service costs $3 a
month for unlimited photo transfers.

Qualcomm said Universal Music Group will use itaBiXtend technology, part of the
Brew family, to offer content directly to consuméhsough its artist web and WAP sites, CD
packaging and its GetMusic.com portal. "

Qualcomm also announced a ‘Cryptographic Extensifor' its Brew application
download service. The company said the technolodjypwovide enhanced security for Brew
developers’ wireless applications aimed at goventrasers.
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Vodafone Italy and Huawei point new way to fixed-mbile convergence

Operators move beyond Wi-Fi and towards femtocellfor fixed-mobile convergence
Huawei devises halfway solution for Vodafone, addumpHSPA to ADSL router
Femtocells themselves move further down standardsaick

Fixed-mobile convergence has been the centerpiesejor carri-

ers’ growth strategies in the developed telecomskets for some
years, but the approaches, in terms of consumeéceate\are various
and, in all cases, immature. With Wi-Fi systemswshg mixed

results and femtocells still over the horizon, Viode Italy may be
showing off an interim solution that will be of erest to many
other providers. This is the Vodafone Station, aawei-supplied
combination of DSL and Wi-Fi switch/router and 3GSB key,

which delivers some of the hoped-for benefits efititdoor 3G base
station or femtocell.

Wi-Fi/DSL, united by UMA (Unlicensed Mobile Accessyas the
first option available for fixed-mobile convergendbough it re-
quired dual-mode handsets for hand-off to the vadEa network.
Its flagship user has been T-Mobile USA, which releadded
VoIP to the service to promise a full quad playwengence offer-
ing. Other adopters, like BT, have seen less gesdlts, with the
UK operator putting its Fusion dual-mode service the back
burner earlier this year. Many operators are novkileg to 3G or
even 4G femtocells to achieve their business gaalsroving in-

door penetration and broadband applications supaod backhaul-
ing a cellular access point with the user's DSlelirlowever, al-
though many cellcos are now trialling femtocelleege devices will
not be in the commercial mainstream — with the jaweing that

demands — until 2010 or so. In the mean time, thghbrid solutions
like Huawer’s for Vodafone may well gain some sherim ground
and allow providers to start to experiment withetrtonvergence
bundles.

Vodafone’s FMC strategy:

Vodafone, which once crowed over its lack of a e legacy to
weigh down its growth, now needs convergence asdokean part-
nering with fixed line telcos, such as BT, and Imgyiup fixed
broadband companies around Europe (it is widelyeetqn to
mount a formal bid for Italian broadband group &lsthis week).
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Now its Italian unit is the first to introduce thédafone Station,
designed to turn the acquisition of fixed linesoimat differentiated
commercial service. The product will be rolled @aross Voda-
fone’s European broadband footprint (and possikith fixed line
partners in the region too) over the coming onsvimyears, though
the company is also setting high store by femtsgelith its Span-
ish outfit leading the trials.

The new device, designed specifically for the g@eitco by its in-
creasingly favored Chinese supplier, is basicakyvéch/router for
ADSL2+ that can be shared via fixed Ethernet orRVaround the
home. It also has a removable USB key that addsAH&dPvice to
the box. When turned on, the Station uses HSPAtmect to the
Vodafone network and allows seamless switchindgp¢onobile ser-
vice.

En route to femtocells:

This is not quite a femtocell solution but doesnQrHSPA into the

home, even if this is mainly as a fixed broadbandbéer, at this

stage at least. Like T-Mobile USA’s VoIP offering,piggybacks

on an existing DSL line to support new services aedenue

streams — taking pressure off the wireless backlaaal at the same
time, fending off the challenge from low cost Voso, where the

mobile operator also provides the DSL line, it Garsure better
control of the account and its entire telecomsatband and home
media networking spend.

This last is an important goal for cellcos that amming to be the
primary account controller in the residential markiepriving dedi-
cated fixed line, ISP or VoIP providers. Orange haen particu-
larly aggressive, trialling femtocells, rolling opicocells and dual-
mode systems, and working with Thomson and Sagemoaitd-be

operator-managed standards for home media networks.

Initially, mobile operators like Verizon were susipus of devices
that enabled 3G connections to be shared arounidotine, and fre-
quently barred the use of early products in themaaBut, as in Wi-
Fi, the carriers quickly realized they could noll kipen, shared
technologies, but could seek to control them anapbtidhem for
their own business purposes, as Vodafone is nongdoi
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Femtocells themselves are gaining commercial moumnenand

there are some optimistic forecasts around, eveiewbme big
names remain cautious — Qualcomm seems to be gt TE,

Tl is hesitant, most base station makers are whoamnibalizing

their macro cell business. However, operator demsnohpossi-
ble to ignore, and most mobile equipment makers leieast a
partnership to deliver femtocells, with the homeameking giants
perhaps the most unambivalently enthusiastic. ARisdarch,
which has been in the forefront of femtocell fortoay, predicts
compound annual growth of over 300% between now 2018,

with the market worth $1.8bn at that date.

Meanwhile, Forward Concepts believes femtocell vesdavill see
global revenues growing at a compound annual faie26% be-
tween 2008 and 2012, reaching $4.9bn at that poartsigning
Wi-Fi/UMA to oblivion in the FMC market as early @910. The
two CAGR figures clearly show the squeeze on praned mar-
gins that will be necessary to get femtocells ith® mainstream,
and which may require tough adjustments by supbed chip-

Femtocell standards update:

Industry association Femto Forum announced laskwiegt it had almost finished specifica-
tions for a standard interface to link femtocebisthe core — something that is currently done
using many variations, some proprietasgd Wireless Watch May 28 2008he so-called Fa
interface will be submitted to the 3GPP and is efgxkto be ratified as a standard under that
body’s auspices by the end of the year.

Steve Shaw, head of marketing at Kineto Wirelessjtp out that the proposed standard is simi-
lar to UMA (Unlicensed Mobile Access), also a 3GR@&ndard and one method of linking fem-
tocells to the core, though it has to date beed ns&inly for fixed-mobile convergence using
dual-mode Wi-Fi/3G. Kineto, which was the drivilggde behind UMA, was one of the compa-
nies responsible for the specifications now beimgsaered by the 3GPP, working with Alcatel
-Lucent, NEC and Motorola. Shaw says the end rethdtbasis of the 3GPP reference architec-
ture for femtocells (or Home Node Bs as the staiglarganization calls them) blends UMA
with elements of an original proposal from Alcateleent.

Shaw says: “The 3GPP HNB architecture follows areas network-based approach which lev-
erages the existing lu-cs and lu-ps interfacesantoperator’s core service network. The archi-
tecture defines two new network elements, the HN@the HNB Gateway. Between these ele-
ments is the new lu-h interface.” The HNB Gatewggragates traffic from the femtocells back
into an existing core service network through ttamdard lu-cs and lu-ps interfaces.
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makers. Stuart Carlaw, an analyst at ABI, commengedntly: "In
order to meet those price declines there is agtualparadoxical
need to invest huge sums in designing optimizedoaaticated sili-
con for the femtocell market. Questions of techgglair interface,
semiconductor approach, multimodality, integratiomyte to mar-
ket, business model, and more all remain unresdlved

Radio Network
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Standard ! 3 '_'_:__:'_'_:'_Z__:'_'_'_'_:'_'_'_'_'_'_:'_'_'_'_:__'_'_'_'_'_:__'_'_:'_'_____:'_:'_'_'_______:l Network
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Source: Kineto
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Intel latest to distance itself from WiMedia, as wieless HD market heats up

Intel backs Wi-Fi initiative for Bluetooth’s PAN space
Like TI, seems to be accepting UltraWideBand is noa short term option
Pulse~Link, WirelessHD and WHDI all seek to fill WiMedia breach

12

An Intel-backed start-up, Ozmo, is the latest towhthe cat among
the pigeons in the personal area networking (PABket, pushing
Wi-Fi into applications traditionally dominated iBjuetooth. And
while Intel has been the greatest advocate of basxt generation
PANs on UltraWideBand, and particularly the WiMedtandard it
supports, it now seems likely that it will put thpgatform on the
back burner, at least for now, as its partner Téraguments has
already done.

While Wi-Fi is seeking to eclipse Bluetooth in shange applica-
tions like PC-peripheral connect, its major foceson high speed
home media networking, a market also targeted bi&dia. In

this sector of the PAN market, where the holy graih wireless
equivalent of HDMI, there are several contendersrging, includ-

ing WiMedia, other UWB systems like Pulse~Link’'s\Zave, the
60GHz WirelessHD, and Wireless High Definition Ilitee

(WHDI) running in 5GHz spectrum like Wi-Fi.

Backing away from WiMedia:

The problem for WiMedia - which is based on the fiband

OFDM technology originally backed by Intel and &hd has re-
ceived significant input from Sony and Philips -that so far it has
failed to live up to its performance promises. Whil has been
adopted as the basis for the next generation VgsdlESB system,
in the home media networking sector it is not supg the speeds
that HDTV and other applications demand. Hopes Watledia

would be a common physical network underpinningdewange of
short range wireless standard protocols have bashed by the
lacklustre results of early trials. The BluetoottShanged plans
to base the next iteration of its standard on W862.11n rather
than WiMedia, and recently Tl itself said the UW&lhinology, in

which it owns significant IPR, would not make arpewt on its key
mobile device market for at least three years, @rtdt on the back
burner in favor of 802.11rsée Wireless Watch May 7 2008
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Now it seems that Intel may be the latest UWB deeeéer to bring
11n to the forefront and put WiMedia product planshold, at least
for the time being. It has revealed details of aetlgpment program
focused on putting Wi-Fi into mobile devices and NdAwhere

Bluetooth lives now, and where WiMedia had expedttefit. It has

been working in this roadmap with Ozmo, which \lilis week un-
veil its chip and software. These promise to supporeless pe-
ripherals and short range connections with moredwaith and

lower power for less cost than Bluetooth.

Ozmo and Intel's Wi-Fi program:

Ozmo takes advantage of the incorporation of staht-Fi into
many mobile devices from notebooks to media plageid hand-
sets, and promises peripheral makers a strippearddwal-band
802.11 chip with a 10-meter range that costs ablmitsame as a
Bluetooth chip, and will communicate with any oksle devices.
The 130nm Ozmo chip measures 6mm x 6mm and featusas-
plified receiver that does not require support f@aming or scan-
ning to link to an access point.The chip uses Wrieitected Set-up
to establish a 9Mbps link over 2.4GHz or 5GHz batodany client
running the Ozmo Wi-Fi driver software. This fitdo existing Wi-
Fi and USB software stacks as an additional drisrger. Battery
life is two to three times that of Bluetooth — @pnine months for a
mouse, or 20 hours’ talk time (compared to four thenor six
hours, with Bluetooth).

Ozmo does not yet have any announced customerghigeikin is

testing its products and, of course, it is workimith Intel — as part
of the chip giant’s Cliffside research program,aidsed at the Intel
Developer Forum in April. This aims to use standéfdFi proto-

cols to handle PAN tasks such as syncing notebeots MP3

players, digital cameras and projectors. Intelnetaits technology
can connect up to eight Wi-Fi devices to a noteboonka PAN

while the computer is on a Wi-Fi Lan. This couldormove the qual-
ity of media streamed between a computer and abB¢ause it
eliminates the latency of going through an accesaetpCliffside

should result in a commercial chip - a modifiedelnVi-Fi chip

with additional buffers to switch between PAN ananLmodes —
within a year, and will be available on Centrino.

As well as pushing into ultra-low power markets,-M/s creden-
tials are increasingly being established in higkesbmedia net-
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works, as the 100Mbps-plus 802.11n nears finabmatand as
vendors, even at the draft standard stage, stastagh prices of
consumer and embedded gear.

Battle for HD home network:

But the home high definition network will be a tdiyg fought

battle, and TI summed up the dilemma of many comsustec-
tronics chip and equipment makers, saying: “In haoratvorking

we have to decide if we are using Wireless USB 41B®ewire,

or DLNA-on-IP over UWB, Wi-Fi or Bluetooth, befonee can
make any headway.” Demand for wireless connectlmetseen
HDTVs and audio-visual or PC equipment is risingd avill be

driven further by the recent emergence of TV desitiat sepa-
rate the monitor from the tuner, enabling very flateens (Hitachi
and Sharp already have screens 1.37-inches thitk external
wireless adapters).

Along with Wi-Fi and WiMedia, the more cutting edgentenders
to carry any of the high speed wireless PAN prdeoe starting
to show their colors, all claiming to deliver theagnc hat trick —

have to decide if we are high transmission speed (at least 80Mbps for cosge video,
using Wireless USB, 1394up to 3Gbps for uncompressed 60 frames/sec vid&08&iip reso-
Firewire, or DLNA-on-IP lution); low latency (supporting channel change leds than

over UWB, Wi-Fi or

100ms); and high image quality, even with the fetence and

Bluetooth, before we can obstacles common in a home environment.

make any headway
Texas Instruments

14

Pulse~Link’'s implementation of UWB, which uses aditional
pulse-based approach rather than OFDM carriers\Wkigledia,
has performed far better than its better supparted in early tri-
als, and also runs over coax cable and powerlingetisas wire-
less 6ee later section

WirelessHD and WHDI:

Meanwhile, WirelessHD is the main group of vendorxsking to
use the license-exempt 60GHz spectrum, which stppary
short range but very high speeds (up to 4Gbps,farobff the
4.95Gbps typical of cable HDMI 1.2 connections)eTead tech-
nology developer is SiBeam, and the would-be stahidabacked
by Intel, LG, Panasonic, NEC, Samsung, Sony andhilbas
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The other major contender — though commerciallyw@noproducts,
as for WirelessHD, lie 2-3 years in the future astb— is WHDI,
whose lead developer is Israeli company AmimonsTachnology
has reportedly achieved data rates of 3Gbps.

WirelessHD addresses concerns over signal robustngsgh fre-
guencies by using two channels — a high rate PH¥asmit an
HD image at high data speed, and a low rate PH¥atwlle control
signals between transmitters and receivers, andageanhe an-
tenna’s directionality, optimizing signal-to-noisatio for the high
rate channel and adapting to any changes phasag{aeamform-
ing technology.

At the Consumer Electronics Show earlier this y@amasonic and
Toshiba demonstrated WirelessHD systems and theldsHD
Consortium  will  conduc*
protocol certification an
interconnectivity tests fror
this summer. So far, Toshik
Hitachi, Fujitsu and Shai
have initiated R&D on chip
for the platform, though S
Beam and NEC remain int
forefront, and like IBM, hav
succeeded in addressing
major cost obstacle
60GHz integrated circuits [
implementing them i
CMOS rather than galliu
arsenide or BICMOS. NE
will  commercialize its
CMOS RF transceiver ch
for WirelessHD in 2010 a
is also working on a bas
band/MAC embedded digit
IC.

Wireless standards com-
pared
Source: EETimes
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WHDI is even further down the track, as so far ofsigimon can

make the technology, and is just now forming arugtd; consor-
tium, preparing to share its technology with paisn@he system
works in 40MHz channels in 5GHz and can transmit ancom-

pressed 1080p HD image, as it reaches a peak atatafr3Gbps.
It uses 4x5 MIMO antenna schemes combined with dutation

approach devised by the inventor. This combinesrdonis own

single-level modulation with an existing signal gessing tech-
nology called joint source channel oding, which leggpvarious
levels of error correction, which vary in intensigpending on
how recognizable the errors are to the human eyer{do no cor-
rection if the errors are not deemed to be detégta¥y/HDI does
not guarantee complete transmission of data, asl¥gsHD does,
but claims there is no difference between HD imaugality using

HDMI cables or WHDI.

Sharp is the first vendor publicly to adopt the Amn chipset,
and audio-visual products from Funai and other$ debut this
summer, but several vendors are said to be planwirgin the
consortium, spurred by the promise of Amimon licegsts sys-
tems for larger companies to
design their own chips. Inter-
ested parties reportedly in-
clude several Japanese, two
South Korean and at least one
US equipment manufacturer.

Ozmo’s performance
claims
Source: Ozmo and Intel
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Pulse~Link:

For almost eight years now Pulse~Link has had ¢bbrology wherewithal to send massive
amounts of video from one device to another aroimedhome, either wirelessly or over a
wire. If the chips were made in serious volumeytleeuld cost as little as a few dollars
(currently between $10 and $20 depending on ord&mves) and create a genuine digital
home. But its pulse-based UltraWideBand has galessl political clout than rivals such as
WiMedia, MoCa, HPNA and simple Ethernet.

Companies like Samsung and Sony and Panasonicaplttee major pay TV operators like
Comcast and DirecTV, as well as companies like Applave the need for such a technology,
but there have been no major design wins forthcgmnjust some smaller ones with Westing-
house Digital and Geffen.

There are two major use cases for such a technologg is that High Definition TV signals

need to travel around a home in the cheapest wssilge, from set-top or Blu-Ray player to a
TV screen or a PC. The other is simplified rapichdset sideloading of video files from a
home network. One requires high bandwidth due &ordguirements of the application; the
other needs it to allow sideloading to be automatilast minute (and copying a one-hour TV
program to a handset will need 1Gb in SD, and 25@MQVGA, which might need to trans-

fer in the time it takes to put on your coat andeshon in the morning).

Other technologies don't look like achieving thisodn the near future. Wi-Fi can send video
files around a home, and even through a wall, ltitewery time and not HD files. Ruckus
Wireless has improved this to the point where HBsfare supposed to be able to be streamed
around a home, but that takes the price of eaclcelénto the multiple hundreds of dollars,
when the price point for putting this in every d®/needs to be around $2 each.

It may be possible for Wi-Fi to have a more soptéded quality of service software layer - in
fact we know some proprietary Wi-Fi that uses thd&X QoS schema - and it may be pos-
sible eventually to take the MIMO antenna and thekpt resend software and drop them into
a cheap SoC. But that isn’t today and given allitierference from which 2.4GHz suffers,
there hardly seems any point.

The core complaint from Pulse~Link founder and CJ&bn Santhoff is that many of his ri-
vals use a contention-based protocol, in that thgyport CSMA/CD, which is part of the
Ethernet. This was designed for a data bus thatvallnything attached to it to begin sending
at random, stop if it collides with other sendsg éinen wait a random period before sending
again. Contention-based protocols are fine whey #ne operating at the low end of their ca-
pacity, but up at the high end, performance camimecunpredictable, which is why today the
Ethernet world has shifted to Gigabit, so thati$ iplenty of capacity.
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Santhoff has issues with his other rivals too. “HAP&hd powerline use 30MHz of spectrum or
less on the cable, and to carry more data theydvbale to use more power, which would
push out more emissions, which would break thesrofethe FCC spectral mask.” The issue
here is that the home is a hotbed of signals, hatlany radio signal can interfere with any
neighboring signal if it is too powerful.

Which is the beauty of using a pulse of radio epexrgross a very wide spectrum. The FCC
defines UWB (ultra wide band) as anything whiclspsead across 500MHz or more. It can be
arranged as multiple carrier waves spread in tlag, wsing Fast Fourier transforms to disen-
tangle them, just as OFDM does. This is the dioecthe WiMedia Alliance took when it de-
fined its version of UWB, based on Multiband OFDM.

Pulse~Link instead puts a single pulse across #reeh35GHz of spectrum, sending on all
the wavelength at once. The duration of the pudsground 23 centimeters long, which at the
speed of radio (light) is exceptionally short, cdde simple BPSK. The signal can be sent
more than once, which improves robustness andndisfdut in essence because the data can
be picked up from anywhere across the spectruthere is any fade or interference, it can be
ignored. Sending once gives a native data rateoofra 1.35Gbps, sending twice halves that.

The UWB of the WiMedia Alliance suffers from thecfahat, because it is arranged in a series
of separate carriers, to increase capacity reqom@sulating them at higher frequencies, and
that means increasing total power use, and thahsnlegeaking the FCC emissions rules. To
Santhoff it’s just obvious and incontrovertible.

On WirelessHD, he says: “It uses 36 different anéearrays, which means that there are 36
individual receivers and 36 analog to digital camees. That's going to take a long time to in-
tegrate and get right, and it will cost a lot, kilg the only way that this line of sight technol-
ogy can get around obstacles.”

“UPA Powerline from DS2 is about the most honegirebut there and we have tested its per-
formance at around 68Mbps in real world conditiomBich is 10% to 12% better than any of
the other technologies. But it uses QAM 1024 asaautation which means it has to use a
very robust FEC scheme.”

Inventing its own way of transmitting radio hasmitade Pulse~Link popular but over the
course of eight years, the company has convinaadh@ber of eminent people that it is on the
right track. The company recruited the top engisdem Freescale’s effort in UWB, Xtreme-

Spectrum, once that was closed down, and it hasogmeyb Henning Harmuth, one of the pio-

neers of modern UWB and the CDMA Walsh codes, dsasehe founder of a number of the
WiMedia UWB companies and even a WiMedia board memb

While technologists from theWiMedia camp may berope accepting the pulse-based view,
in the short term, politically, they need to conento stand apart. This is partly because Wi-Fi
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has a grip in the home already, with over 100m Waikabled notebook shipping annually, and
forecasters saying that around 240m Wi-Fi-enabtmtsemer electronics devices will ship in
2011. So Wi-Fi is protecting its base, even thoitglannot send multiple HD streams around
the home in its current iteration (802.11n).

But the replacement of communications chips indidbn TV sets, and in around 400m set-
tops, and a similar number of DVD players, is akeathat Wi-Fi can only dream of. Never
mind the three billion handsets that would be bhaug bear if instantaneous video sideloading
could be made possible. With his eye on these ietiio, Santhoff insists that Wi-Fi just can’t
go any faster.

All this has shaped Pulse~Link’s recent strategyollonger expects many people to use its ra-
dio technology, but the same CWave chips can nowskee with cables, pretty much any kind
of cables, but certainly coax and potentially powables. “Our approach now is to be able to
deliver HDMI, 1394 (Firewire) and Ethernet over xam top of our signal, and for that signal
to coexist on the same cable with MoCA or a sa¢eflignal,” said Santhoff. This works for the
same reasons that the radio works — it's the sarde pulse approach as basic signaling, and
then capturing pure HDMI, 1394 or Ethernet bit &tns and mapping them across the pulsed
network.

“Back in 2002 we started looking at all home netwtachnology and none of them have a sil-
ver bullet, and we decided that what was neededawagrid which combines two or three me-
dia types. Today we have HDMI in and HDMI out, wevea 1394 in and 1394 out, the same
with Ethernet. But in our labs we have 1394 in &tidernet out or any other combination and
that’'s useful if you have a TV output in HDMI andwwant to send it to a PC which is used to
Ethernet — so that's where we are headed with'this.

In the end, how can this tiny company (that haksdaip over $80m in VC funding so far) con-
vince the market politically that its approachight and that, of itself, it's not a threat to dsta
lished giants. In our view it only takes one gidrttis could be a Sony, to say that it wants a net-
working system to join up its PS3, its PSP, itsvi&xal'Vv sets (with set-tops embedded) and its
high speed video cameras and its Vaio PCs - théagtto think about HDMI, Ethernet and
1394, at video copying speeds. Or it could be aplé&pf the iPhone maker wants to fight mo-
bile TV, by offering iTunes sideloading onto hanidsr files that are gigabyte class. Apple
virtually invented Firewire and could virtually gaetee itself supremacy in copying TV or
DVR held content to an iPhone to view on the goabdgpting a wireless or coax connector that
can copy the film you recorded last night in unti@éiseconds.
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Comment:

Cisco seeks control of mobile enterprise through fgen’ platform

Cisco has always been expert at using its markaiirdance to establish ‘open platforms’ that
link third party products to its key networks, iffieet setting up de facto standards that smaller
vendors cannot ignore. It took this approach teemmise networked security, Wi-Fi devices
and other markets, often pre-empting true industtapdards. Its latest bid to make itself indis-
pensable and firmly in control, under the guis@@énness in the enterprise network, is spear-
headed by its new 3300 Series Mobility ServicesiEngVISE), which the giant claims brings
the open platform concept of the consumer mobilddmo the large corporation.

The 3300, which ships this month, combines therengppliance with a suite of applications
that supports services on wired or wireless netaofihe device will incorporate four new

software modules, including context-aware softwagable of recognizing what device a user
has; wireless intrusion prevention capabilitiessddls Secure Client Manager; and intelligent
switching between mobile and fixed devices.

Together, these form a mobile services platform ihapen to third party developers, and
which promises to allow enterprises to integratéedent networks, devices and applications,
over Wi-Fi, WIMAX or cellular systems, and with ka to the wireline networks too. The
MSE “sits between the network and the applicatioth glues the two together,” said the Cisco
statement, retrieving the information that the apguires from the networks and devices, in
order to support an advanced service. "The MSEshide complexity of the network from the
device, allowing any network application to runigrall with a single point of management,”
said Jonathan Hindle, head of service provider etarg. It also enables users to secure and
centralize device provisioning and management.

As with all open application platforms, Cisco’s aisnto place itself at the heart of the enter-
prise network developer community, and to encouragél creation of new services, which
will in turn drive enterprise uptake and spendimgvareless. The MSE is part of the ‘Cisco
Motion’ vision for business mobility. This is firmlthe ‘vision’ of a single vendor, but many
observers believe that a vendor-defined open apgggamming interface (API) is a major im-
provement on the current fragmented enterprisel@gsesituation. This is often Cisco’s ploy —
to spot an area where users and developers wartlasthAPIs, but where the industry bodies
have failed to deliver one they find credible, dnen fill the gap itself. Enterprises have been
calling for years, for instance, for a standardele@ss API to allow mobile networks to transmit
data to upstream applications. This has usually lbe@e on an ad hoc basis, through individ-
ual vendors partnering and exposing their own A®Iene another.

Moves like Cisco’s hold out the promise of linkihglands of convergence’ such as unified
messaging, VolP and roaming, which tend to exiglifferent servers and networks across a
large corporation, and often cannot take accoumoaf-common behavior like users bringing
devices in from home, or accessing enterprise cesvirom outside the office. "It's really
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about delivering an architecture that's device patelent, network independent, which gives
users business critical apps 'on tap'," said Gsgnified communications senior marketing
manager Tim Stone. The next step will be to trgreate a strong ecosystem around the MSE

and Mobility Vision, with Cisco already hinting thislokia could be key to this.

Nvidia takes major gamble in targeting Intel Atom

Graphics processor specialist Nvidia has worked Vntel in the past, but is now taking on the
giant head-on with a mobile internet device ‘congpuin a chip’, targeted at Intel's Atom.
Nvidia’'s family of processors is called Tegra, ahd smallest version, the 650 series, con-
sumes less than one watt of power, and measuresniléideters square. The smaller com-
pany has been seeking to broaden its reach otd gfaphics niche and harness that expertise
to gain a foothold in the market for application®gessors, used in high end smartphones.
However, while devices like the iPhone have raibeges that these processors will gain
greatly in volume, many analysts expect there tatdeast a temporary dip in enthusiasm for
the products, which may toughen Nvidia’s challergggecially if it also attracts the wrath of
Intel.

Tegra incorporates an 800MHz ARM 11 processor, sititl GeForce graphics processing
unit, an image processor and a high definition @igeocessor. It can also support hard disk
drives, mouse and other peripherals. Michael Rhlfidtne general manager of Nvidia’s mo-
bile business, said that he expected Tegra to endlDs that cost between $200 and $250,
with the first devices appearing by the end of §ear, only months after the initial Atom-
based products. Intel CEO Paul Otellini said lasekvthat he expected the market for the
Atom family - including the imminent Diamondvilleevsion for low cost notebooks, and the
mobile iteration Pineview, scheduled for 2009 b¢oworth $40bn in 2-3 years’ time.

The main obstacle in the path of those sales wmng#t be competition from other architec-
tures with a cellphone pedigree — such as those f@ualcomm and Nokia/TI/STMicro —
which will also aim to set the pace for mobile mi products (though we still cannot rule out
an eventual détente between Intel and Nokia torenthey dominate this sector. The giants
already collaborate on Nokia’s planned WiMAX/Lininternet tablets.) However, even in its
own heartland, Intel will face competition from ARMsed devices like Nvidia’s.

Nvidia expects its OEMs to target the midrange retafkr smartphone/PC hybrids, and to
come up with products with displays of between fand 12 inches, using small keypads and/
or touchscreens, and featuring a broadband wirelessection with Wi-Fi, WiMAX and/or
3G. Rayfield is looking to the enterprise user ase and Tegra will support Microsoft Win-
dows CE as well as mobile operating systems sudMiadows Mobile and Linux. Eventually,
Nvidia is planning a Tegra iteration running atslélsan 100 milliwatts. The current platform
should provide 130 hours of audio playback and &@r$ of high definition video playback,
and Rayfield is promising devices with better giapjvideo and user interface than the cur-
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rent iPhone, which in the public (and Wall Streetind has set the benchmark for mobile
internet products, despite being outperformed bgyraternatives from LG and others.

Nvidia initially showed its hand in the smartphamarket at the Mobile World Congress in
February, saying it believed the mobile applicatiwacessor sector would be worth $6bn by
2012. There, it unveiled its first bid to broadenrevenue streams, the APX 2500 apps proces-
sor, geared to 3D user interfaces and high dedmiideo, with an ecosystem of partners and a
touchscreen reference platform. This appeared thegul-to-head with Texas Instruments’
OMAP 3 architecturesge Wireless Watch February 19 2Rd8claims its ultralow power Ge-
Force core, which can handle both OpenGL ES 2.0Miodbsoft Direct3D standards for 3D
graphics, has the lowest power of any 3D hardweadable.

At the Barcelona event, Rayfield said he believes future of Nvidia’s mobile business de-
pended on single processors to run smartphonessefthisticated graphics, and revealed that
he had gambled on ending development of graphigs ¢or mass market cellphones. "I think
there's been a dramatic shift in what's neededamtarket,” he said.

He told news agency Reuters that he was “the hapmean in the world that wasn't in the
IPhone”, because of the impact the Apple handssthaaing in stimulating the overall market
for devices that are strong on 3D graphics and ovidéowever, other observers believe
Nvidia's all-out bet on the high end smartphoneldquove hasty, with the mobile internet
device market still immature and with some analpsé&glicting a downturn in the use of dedi-
cated apps processors in smartphones. One of ih&setelligent, which said in a report last
week that the short term market for mobile appe@ssors and media accelerators was on the
decline, and that the use of a secondary proc@ssonartphones could fall to just 20% of new
designs by 2010. In 2005, up to 80% of cameraph@mel smartphones used a secondary
processor alongside the baseband.

"Right now, there's not a feature hanging out thkag will drive a new wave of applications
processors,"” report author Jeff Brown t@&Times Between 2003 and 2007 cameraphones
saw dramatically increased use of mobile graphncsiamnaging, with average resolution rising
from VGA to 2megapixels. But in 2007-2011, Brownntts the average resolution will in-
crease to just 2.5megapixels, a processing loadthieanew generation of cellular baseband
chips can handle without extra help. Additionalig, predicts that phones with 5-10megapixels
resolution will remain a niche, as the cost/bengffithe additional quality is not perceived by
most users, and that mobile TV phones will alsglbes to go mainstream.

The main hope for secondary mobile processorsowfse, rests with mobile internet devices,
especially when driven by faster LTE or WIMAX comtiens. Apple, as Rayfield pointed out,
gave new profile to apps processors by using ortedriPhone to drive a well differentiated
graphics experience. iPhone challengers from Sagy4uh and others use a dedicated proces-
sor, but the baseband chipmakers are also makijg stades in the functionality their prod-
ucts can support. In the vanguard of the single-bigh end smartphone is Qualcomm, whose
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single-chip architecture is used by one of theilRpne copycats, the latest HTC Touch mod-
els. So far, it remains unclear how far the praogspower required by LTE will increase the
burden on the baseband and so drive a return t® @qmgessors, but this market will not gain
volume until 2011 or beyond. Brown, then, is pessiimabout Rayfield’s strategy for the mo-
bile part of Nvidia, a judgement that also extet@&MD, with its purchase of graphics spe-
cialist ATI, and even baseband makers like Tl tieate also relied heavily on apps processors.
"You need the baseband side of the equation tovialhrough to the integrated part of the cy-
cle or you may be gone," Brown said.

Infineon unveils low power 3G but delays on GSM clpis for Nokia

German chipmaker Infineon is certainly on a rolb&ster. Demonstrating some real promise
in the mobile world, it has unveiled its 3G architee, hard on the heels of a deal with Sam-
sung to provide an alternative to Qualcomm, anceetgtion that it will supply Apple’s 3G
iPhone; only to warn of delays to its single-chiBN& platform, as adopted by Nokia. Mean-
while, it has lost its CEO and is being run by anagement committee; is suffering mounting
losses, mainly from its DRAM business; has beeruebed from the STMicro-NXP wireless
powerhouse; and is promising radical cost cutsestore financial health and (probably) at-
tract a private equity deal. Amidst all that turind@i may find an unlikely ally in Freescale,
another silicon spin-off from a major vendor, whfeH into private hands last year.

Infineon has scored two major wireless victorieghia past year or so — being selected as a
second source for GSM baseband chips by Nokiatlerdas a second supplier for 3G, along-
side Qualcomm, by Samsungeé Wireless Watch May 28 200&aining partnerships with
the world’s top two handset makers is no meanfteaa company with Infineon’s operational
challenges and broad range of products, but nefihenemaker has guaranteed it particular
volumes (or any purchases at all) and in both ¢akésdoes not deliver exceptional price/
performance, it may find it is being used mainlyaagloy for Nokia to beat down its incum-
bent supplier, Tl, on pricing, and for Samsungadlte same at Qualcomm.

In this context, delays to Infineon’'s GSM singlegciproduct are bad news, though Nokia
shrugged them off on Thursday, with the ominousliftneon) words: “We have multiple
suppliers. We don’t expect an impact”. According\iokia statements, the company’s single-
chip project for GSM was still on track, thoughamfurse Infineon delays will make it more
dependent on its usual alter ego, TIl. Nokia is kimemove to a low cost, low power, single-
chip design to expand its presence in developimg@nies and Infineon has been hoping for
a large share of that business. But last weekshigecompany warned that it anticipated a lar-
ger operating loss and flat sales for its commuimnachips unit this quarter, citing delays in
shipping the product for Nokia's ultra-low end hseis. This came only a month after Infineon
had stated the deal was on track, and shares.8 @n the news.
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On the 3G front, Infineon had better news this wetkiming its low power platform is now
ready. While any inroad into Nokia is important twedibility and potentially for volume, the
Samsung deal is even more significant, providettaihslates into meaningful sales. Low
power, low footprint 3G designs are in high deménd phonemakers as they see W-CDMA
and CDMAZ2000 starting to penetrate developing enoas and low income regions, moving
beyond the smartphones.

Infineon, it seems, has applied some of its expeiitl this area to 3G, challenging the major
progress made by Qualcomm and TI, and helping seviés reputation for being mainly good
for high volume but low margin GSM chips.

The new Infineon platform claims a number of breadtighs that will be vital to low cost,
low power 3G devices. These include reduction efrtbmber of devices in the chipset from
three to two; reduction of the component count byu 50%; the industry's smallest printed
circuit board footprint, allowing for space redwctiof up to 40%; and power standby cut by
up to 30% compared with existing HSDPA solutionise Pplatform supports 7.2Mbps HSDPA
and 2.9Mbps HSUPA and boasts an integrated higlvieled accelerator and support for up to
5megapixel cameras.

Meanwhile, Freescale has emerged as potential Hoyenfineon’s bruised but promising
wireless activities. Since STMicro’s CEO, Carlo Btg said last month that Infineon would
not be welcome in his company’s joint venture viNtKP, the Germany firm is said to be look-
ing for alternative partners in wireless. This wbbke especially necessary if it were to try to
combine its automotive business with that of NX& venture that would compete with Frees-
cale and STMicro. Clearly, an NXP automotive dealld be complicated by Infineon’s wire-
less unit.

AirPort highlights Apple strengths, though more quietly than iPhone

Few would argue that the iPhone has been a pheradeccess by most standards of meas-
urement — an achievement all the more astoundingidering that a year ago, Apple enjoyed
a handset market share of zero. Twelve months, latersumers are now waiting for the
iIPhone 2.0 with bated breath - a level of intesesintense that apparently, queues have report-
edly been forming outside certain Apple stores ewugh there has been no confirmation
that the 3G version of the phone even exists, l@teawhen it might be coming to market.
What is most impressive — and the envy of all Ajgpmmpetitors - is that all this hype and
frenzied anticipation has been carefully orchesttdty Apple without spending a single mar-
keting dollar.

Apple’s manoeuvrings in wireless have understarydabén focused on the iPhone. However,
the company has been racking up another wirelessess outside the handset arena which
underpin Apple’s strategy to become a dominantef@ecross the consumer electronics market
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by creating a virtuous circle of products — frommguuters to phones and media centres to mu-
sic players - which lock consumers into the Appigezience by exploiting the company's
strengths in branding, style and retalil.

Earlier this month, market research firm NPD Groeported that Apple’s AirPort Extreme
has become the top-selling 802.11n wireless rontdre US market, trumping established net-
working brands like Linksys (Cisco), D-Link and NEEAR. Combined with sales of the Ap-
ple’s AirPort Express — a Wi-Fi access point - Apfok fourth place in overall 802.11n base
station sales. This is a significant achievementsrown right, but the most important take-
away is this: while Apple holds about 6% of the tnputer market (its global market share
is far lower, at around 3%), it presently contrbi®6 of the 802.11n base station market, indi-
cating that many sales of these wireless networgnoglucts are going to non-Mac users — ie
PC users.

The 802.11 protocol is an IEEE standard so accesgspwill be compatible with any com-
puter, regardless of whether it's a Mac or PC. Tags the questions: why would a PC user
want an Apple access point when there are a vaoietievices from a host of established PC
networking brands to choose from? One reason ectfely summarised by the images be-
low, which show an 802.11n router from Linksys @side the AirPort Extreme.

Whatever creature designed the Linksys devicesribmly wasn’t human. Sure, 802.11n sup-
ports multiple antenna technology, but do we realant to see all of them? There are not
many consumers who want to erect something resegbliminiature air traffic control tower
in their living room.

Apple, on the other hand, intuitively understanestletics. The company continues to exploit
design and styling, turning technology products iksirable appliances which users, far from
wanting to hide them within the recesses of themas, positively want to show them off.

Aesthetics, combined with the strength of the Apmland, are two reasons the company is
able to sell wireless equipment to non-Mac owna&rghird and equally important factor is the
retail experience. Anyone who'’s ever walked intoAguple store knows that it triggers several
emotions, but technology overload is not one ofrth&or the majority of consumers who
know what they want to do, but have a limited ustsrding of the device or technology that
will help them do it, the Apple store is a friendigisis which does not intimidate. According to
NPD Group’s analyst, Stephen Baker, Apple’s redaid online stores are driving the sales of
the AirPort products. “This stuff is just flying fathe shelf in the Apple stores. They don’t get
nearly enough credit for the value proposition thatstores bring,” Baker tolacworld

There are routers and access points available egthivalent specifications to the AirPort
range but at substantially lower price points. B{iv®ering on the brand, styling and retail ex-
perience Apple is able to command a significantripuen. More importantly, however, once a
consumer has been ‘touched’ by the Apple experiereggardless of the product, there is a
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likelihood that they will look to Apple when purcsiag their next technology item. The sale of
a $200 wireless router may at some point convéottime purchase of a $2,000 Macbook.

This is the cornerstone of Apple’s ambitions in Hamdset market. Owing to its ubiquity, the
mobile phone represents a volume of touch poirds tlo other device category can match.
Even if only a fraction of iPhone owners converiaple in other product areas, the reward is
considerable.

This analysis was contributed by Matt Lewis of Arde&rt. Seewww.arcchart.comfor more
of his BluePrint analyses of wireless issues, anfbrmation on ArcChart research services.

Huawei sets up standalone OSS/BSS operation

The market for operator support systems (OSS/B8&8&)sarvice delivery platforms is boom-
ing as carriers look to implement new networks witmplex sets of IP applications. The
wireless vendors are stepping up their effortseéepkcontrol of this business, despite inroads
by enterprise software firms like Oracle and Miafbsand consolidation among specialists
like Amdocs. Now Huawei has entered the fray, sgttip Huawei Software Technologies as
an independent business unit.

The big three wireless suppliers — Ericsson, Aleateent and Nokia Siemens — all recently
announced enhanced OSS/BSS offerings and roadmgpbkey aim to counter falling hard-
ware margins and growth by building up their segiand integration revenues. According to
analysts at OSS Observer, the telco software maritlegrow in value from $17.1bn in 2007
to $25bn in 2011.

Huawei is following a familiar pattern of spinniogt certain activities into standalone units to
boost growth and focus. The new division is basedvbat was the Chinese giant’'s Applica-
tion and Software Product Line. In an interviewhn@vum, Huawei Software’s head, Dr Che
Haiping, said the unit had been designed "withlatikely independent and flexible business
operation approach” and that the main focuses wbaldn R&D "in the areas of value added
services and operation support systems”.

The company insists that its software is interopleravith equipment from many vendors and
it has announced a series of software partnershmpkiding alliances with Convergys, I1BM
and Hewlett Packard, to fill gaps in its own ran@&e customer driving Huawei’s move will
be China Mobile, which has been particularly aggkesin its value added services strategy, a
trend that Huawei says is echoed at other largeatqrs like Vodafone and Telefonica. These
two European carriers are “keen to introduce intwoe the VASs that are common in the
Asia-Pacific region, as European VAS revenues atifistitute a small percentage of total in-
come,” added Haiping.
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The new offshoot can also go after larger integmatieals by collaborating with its sister unit
Huawei Technical Service, though this remains &l fighere the Chinese company is per-
ceived to be somewhat behind its larger competitors

Analysis:

Apple must untether iPhone to reap rewards throughat digital media chain

Forrester Research has always been quick off thik maexplaining the rules which define a
new era for technology. It was one of the leaderexplaining the ecosystem for the dotcom
revolution, how to build web sites, how to createramerce and drive traffic. Now it thinks
that it can define another new era by defining Appihd has come up with a report that offers
guidance for product strategists of rival comparidee message is that if you want to stay in
the digital home, you must be aware of what Applédwe in this market.

The truth is that Steve Jobs is pretty predictaiblgpu happen to be as smart as he is, and
what his company has done is fairly easily defirathough it's not easy to execute on. Apple
takes what is currently just about ready to becpossible in any given product genre, and
delivers it early using standard off the shelf comgnts before anyone else actually gets to
market. And it does it with style and often tieshyge amounts of the component market ex-
clusively.

We can hear everyone indignantly saying: ‘So hod Alpple able to create such a break-
through product with the iPhone?’ and ‘how comwais so different from all the product of-
ferings out there?’. The answer is, it didn’t. kiedrsensors, used to tell an application which
way round the screen is being used, and touchsgrbad both had a decade-long march to the
point where they could be integrated into hands&amsung had already put inertial sensors
in handsets and Sony had them in portable videgedaand LG had already announced plans
to put a touchscreen in a handset when Apple ladthe iPhone. In essence, none of the
technology was new and none of it was Apple’s. Qhly extent to which the new facilities
were used to stretch the functions was new — ctikistyle factor.

It was automatic that once you have a touchscrgmmnneed far fewer buttons on the actual
device, the screen can be far bigger, and moreriesatan be added without clogging up the
menus. But you have to give yourself up wholehelytéo the concept, and go for broke,

which Apple did, and not only that, you have tosbesure that this is the ‘right’ direction that

you can convince an AT&T or someone similar.

Nokia cannot convince AT&T of anything, but it cdutave and would have eventually deliv-
ered an iPhone class product, in 3G and cheapartti@iPhone. But Nokia can convince
many operators outside the US to take such gamdtekjn that it remains a more powerful
force for transformation of the handset, than Appien things are considered globally.
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But Forrester, despite being global in reach, i$Saresearch house, and as such it sees more
influence in Apple’s demesne than is really théyeple finds it hard to stimulate new product
genres, but it finds it fairly easy to make a styJifar reaching implementation of an existing
genre.

Take iTunes, the download manager that was arcomolver three years before the iPod took
off. There were plenty of other download manageith the same function, some were even
free, and one or two were already used to managedimusic. The iPod too was not a huge
hit, not in its first two years. The stroke of gemiwhich triggered the take-off was not even
that. It was obvious to anyone that studied theketathat flat rate single tracks at 99 cents
would create an avalanche from a music serviceithobk the personality and gall of Jobs to
convince the record labels to give it a try. Nolyahat, he also had the gall to tie up the ma-
jority of micro disk drives being built all overahworld, so that initially at least, no-one else
could follow Apple in this strategy. Apple’s exeimut and single-mindedness also helped.

When we first suggested that Apple could becomédeaplay in April 2004 (long before the
Video iPod launch) the Apple share price was urffiet with a market capitalization of
around $12bn. Today the Apple share price is $1Rllits value close to $160bn. That said,
let's look at the Forrester thought process. lissiémat four existing products, the Mac, Apple
TV, iTunes and the company’s retail stores, withfahe initial basis of its digital home domi-
nance, and that with the addition of four new paiddeas - home servers, a universal music
controller, network enabled gadgets such as dighato frames or alarm clocks, and in-home
installation services — it will become the hub ke digital home by 2013.

Apple’s four new opportunities:

Going back to what Apple has done well in the paspotted technology steps in advance of
them being implemented by market incumbents, ggttievices to market first, using a pro-
prietary service lock-in, plus great design for siamer appeal — just how would those
strengths apply to these areas? The Apple Macaiy/rbasking in glory reflected from the
iPod and iTunes; Apple TV is in its second generaaind is not a breakthrough, has equiva-
lent rivals and the chipsets that it's based upgenmaw commodity; iTunes already has domi-
nance; AirPort is flourishing though its importanseinderratedsge separate item

So what about the new product areas? An Apple Hseneer, more like a DVR, has been pre-
dicted for around two years now, but there alreaxiigts an Apple back-up or home server
which attaches to Apple’s AirPort Extreme rang&\6fFi routers for all services. A universal
controller has been in the DLNA (Digital Living Nedrk Alliance) roadmap for four years,
and device manufacturers are well on the way vinése, for both TV and music, with an un-
derlying control architecture that sets the rutaswhat remote device calls are allowed to do
through the controller - so there’s no real edgee Her Apple, although an Apple version
would probably sell far more than any other simdantroller. That leaves us gadgets and in-
home installation services.
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These may be straight from the Apple product rogmma the Forrester analysts, but just be-
cause Apple says that it will make money herepésh’t mean that there’s another iTunes pin-
cer movement — services and locked-in hardware therhorizon. The only way items like
digital photo frames and network connected alamckd make sense is in a pure Wi-Fi world,
which is open. Do they need Fairplay DRM contral {{sat no-one can change the pictures on
your wall or your alarm setting without your say SoNo, they may need a simple password
protection, but that’s all. That leaves us withhmme installation services — one of the lowest
margin businesses on the planet, better suitectédl@ operator or a telco.

The importance of iTunes and Fairplay:

The truth is that all of these additions relatéTianes. They each feed off its continued accep-
tance, building it an extended ecosystem. The entiome server for device back-ups and
cross-copying of content and Fairplay license isguthe MAC for creation and editing of
user generated content; remote controls for movinges content around and showing pre-
view clips of video content; gadgets for playinguiies content and as new destinations for
such content. The key one in this last category tee iPhone. What Apple needs to do is be
the first to offering rapid wireless syncing andedoading of TV and downloaded content onto
the handset. At present it is cumbersome and teahta sideload TV programming.

All of this means that Fairplay, Apple’s REAL topoguct, because it cements the iTunes con-
tent onto Apple blessed devices, can extend itshremound the home, and that's key. The
margin on Apple devices only remains high becaukeradevices cannot play Fairplay con-
tent, but to have a real impact such devices ase ko be ubiquitous (Apple TV may make it
to that level yet — remember the iPod was alsow starter).

The biggest issue that Apple has to overcome snelig this hegemony out of the home onto
the personal device. It took Sony Ericsson arouvel yfears to built a noticeably market share
with its handsets which are now typified by its Wahn designs. Last quarter it shipped 22m
handsets, even in a cautious down quarter, witlnarate heading inexorably towards 100m
devices compared to Apple’s 10m.

The way for Apple to repeat this achievement withawn iPhone range, preferably more
quickly, is to increasingly offer its devices umieted (so that ALL operators in a territory can
offer them) once exclusive deals have run theirgmuand to solve the problems of DVR stor-
age and rapid sideloading using Firewireless oreWwsas USB.

But insofar as Apple’s core achievement is as apomed music and video operator, it is a
portal business. So in the same way that Googlhasing that market with Android, and

Nokia with Ovi, this is where Apple needs to innyebut starting with the fact that iTunes

has already delivered much of the online digitalsimicontent that’'s out there and protected
today. Gradually it must extend this to video araehit will never embrace a DRM-free

model, and it must create more service offerings lblegin with the iTunes store.
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So it needs a social network element built intodévices and their browsers, which share
playlists and video lists and offer place-shiftiagd sideload syncing from iTunes servers at
home, across flat rate broadband wireless netwdirkscan, Apple should copy the Kindle
breakthrough and cut deals with wireless operdtorflat rate services where content arrives
at devices magically through the air, with no exfé® (Kindle offers ebook updates across cel-
lular data services with this being paid for outlué device purchase price and appearing free
to customers).

The future of the iPhone:

Steve Jobs and his team have the imagination tb@eéest to give his second and third gen-
eration iPhones an edge over accepted favoritedNdkia and Sony Ericsson by cutting deals
which make Apple devices more popular with conssnaerd therefore cellular operators. Al-
most seven years after the launch of the iPod,evicds are making inroads into its market
share lead, unless it's the iPhone. Jobs now nieeliserage the iTunes store to repeat this
achievement and create a credible home/mobilearigdl, where the advantages of the music
dominance extend to the handset. The only placeaenhpple can continue to get the type of
margin it wants for its products is out there inbiheland.

If it would do him any good, Jobs would buy all mart of Motorola, for the R&D and ad-
vanced engineering, but he knows that this is apamy that has tried to initiate core new
technologies, the same way Apple used to yearsagbit is not the type of move that would
drive his share price. Instead he needs to repNaerola in the hearts and minds of Ameri-
cans with the iPhone, by extending it, taking Haiypontrolled content into everyone’s pock-
ets. And to do that Apple needs to embrace al\thees washing over cellular, touchscreen,
GPS and location services, mobile advertising aobila search, mobile TV and the handset
as a DVR.

The one lesson that Jobs has given time and ti@@,ag that it all starts with absolute control

of the music, and in one or two more year’s tim@l&pwill control such a huge chunk of port-

able music that not one record label will be abléiteak free. Each step is bigger than you
realize, and music has not run out of steam forldpot all iTunes customers have thrown

away their CD players, few of them take their iRodl plug it into their car stereos — there’s
plenty more left in the digital music revolutionfbee Jobs starts accelerating the digital video
revolution.

But that won't be easy, and in the wings wait Mgofi which wants to offer PlayReady as a
way for companies like Nokia to fight back or foto create its own Zune phone, and compa-
nies like Sony have moved their Walkman franchaséhe cellular world and will follow up
with its Cybershot camera and video camera fraeshand eventually it promises a Play-
Station phone.

30 Copyright Rethink Research Associates 2008



Wireless Watch

The iPhone took 28% of what the US defines as t@rtphone market, which compares with
41% by Research in Motion with its Blackberry rangew aimed at the iPhone. As the ser-
vice components of mobile strategies unravel, Nakid Microsoft, Sony Ericsson and Google
and RIM will all stand shoulder to shoulder facidgple. But if it does not continue to make
broad brush strokes in the mobile market, it wokd the surprise of the iPhone attack and
shrink back to being an MP3 player supplier.

This analysis was originally published in FaultlineWireless Watch'’s sister title, which of-
fers weekly insights into the digital media markeésd the economics of the quad play.
Please contact Peter White greter@rethinkresearch.bifor more details.

Mobile Internet Watch:

Google shows off Android at last

Google for the first time unveiled what could beearly completed version of its Android op-
erating system, which includes a touchscreen aoid that look a lot like Apple's iPhone.

During its developer conference in San Francissbvaeek, Google demonstrated an Android
home screen user interface with iPhone-like icarts fanger swipes used for interacting with
applications. The Android applications were runnamga prototype W-CDMA device from an
unknown vendor operating over an HSDPA broadbamaection.

The applications and features demonstrated inclad€dogle Maps street map view that in-
cluded an interactive compass that responded t@hiomes movements for navigation; the
ability to make shortcuts to web sites on the hesoreen; a home screen status bar for manag-
ing emails, appointments and phone calls; a zootoah for viewing web content ;and a
Pacman type of video game.

Unlike the iPhone, the demonstration was touchsck@sed, not multitouch. Google, how-
ever, said the issue had to do with hardware aadAhdroid is made to be compatible with a
multitouch hardware sensor as well as with phowoespped with trackballs and other naviga-
tion tools.
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3G+ Watch:

Chinese telco reorganization should be clean sweép LTE

The restructuring of Chinese telcos looks set twes@another victory for LTE in the battle to
dominate next generation wireless. China Telectwn fixed line operator which is acquiring
cellco China Unicom’s CDMA operations. Althougrsdys it plans to deploy CDMA2000 EV
-DO Rev A as its initial 3G option, in two to thrgears’ time it will move to LTE. China Mo-

bile, which will go with the Chinese TD-SCDMA stard for 3G, also plans to move to LTE
at an early stage, and is working on trials withiXn Wireless and Vodafone.

China Telecom joins Verizon, KDDI and other majddIgA carriers in abandoning the prod-
uct roadmap at the 4G stage, effectively soundmegdeathknell for Qualcomm’s own next
generation, OFDMA-based system, UltraMobile Broambd TE is also likely to be the 4G
choice for China Netcom, which is to acquire Unitc®@SM activities and is tipped to deploy
either TD-SCDMA or W-CDMA once it gets 3G licensesw expected to happen once the
reorganization is completed, probably around the & the year.

As details of the restructuring, outlined a week,agmerged, it seems that Telecom will pay
about US$16bn for Unicom’s CDMA business, creatimg of the world's largest operators
with more than 43m CDMA customers and more than&t6ixed line subscribers, including
38.4m broadband. Telecom’s parent company will @886 of the cost of the takeover, while
the operator’s listed unit will fund the rest. Mednle, Netcom’s takeover of the Unicom
GSM division is valued at $56.3bn and will take fhem of a share swap. Netcom will be de-
listed and become a wholly owned unit of the renmgfJnicom.

Analysts have questioned the price of both dealseshe Netcom transaction is priced at al-
most twice the company's market value, while theeptag for Unicom's CDMA business
is also high — the CDMA portion is only one-thirfitbe size of the GSM business and, ac-
cording to the Reuters news agency, only broke av@006 after years of losses.

Shares in China Unicom, Netcom and Telecom hava bespended since May 23, following
the announcement of the restructuring plan, whidhalso see China Mobile acquire smaller
fixed line player China Railcom.

China Mobile has launched a second round of tenfigrbandsets and datacards based on
China's TD-SCDMA 3G standard. The operator said statement that it was preparing to
purchase 100,000 devices, a significant increasth@r80,000 devices it procured in its first
round of tenders in January this year. China Mahée a special 3G license that will enable it
to have a network running in time for the Beijingy@pic Games in August. This mandates
the use of the Chinese 3G technology. In its staténthe cellco said that bidders for the ten-
ders will need to have TD-SCDMA handset productioenses issued by China's Industry and
Information Ministry. More than 30 device manufaeis have been issued with such licenses
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to date, including China’s own Lenovo, ZTE, GuarmziNew Postcom and Hisense Electric;
Korea’s LG and Samsung; and a range of interndtia@radors including Nokia and Motorola.

Vodafone set to gain greater share in Vodacom

South African telcos are in flux, with MTN consideg merger first with India’s Bharti and
now with the same country’s Reliance. Meanwhilepumbent Telkom is set to sign two deals,
one to sell part of its stake in cellco Vodacomadiat venture partner Vodafone. Vodafone’s
outgoing CEO Arun Sarin announced his departurk pliédges that the giant operator would
continue its recent strategy of making acquisitiongigh growth markets, and boosting mi-
nority stakes to gain greater control.

Vodafone, which holds a 50% stake in Vodacom, igoredly offering Rand18.75bn
($2.45bn) for another 12.5%, with Telkom's remagndY.5% stake likely to be spun off to its
existing shareholders. Telkom will also plan to gedixed line operations to a private consor-
tium consisting of local investment firm Mvelaphandoldings, New York private equity firm
Och-ziff Capital Management Group, and other sgiatenvestors. Telkom's largest share-
holder is the South Africa government, which owi&93%6 directly and 15.3% through the
Public Investment Corp.

The private takeover of Telkom’s "entire issuedrehzapital” is dependent on certain condi-
tions being met including, including the unbundlofgrelkom's entire 50% stake in Vodacom.
Vodacom had 33.9m mobile subscribers at the erMavth in five countries - South Africa,
Democratic Republic of Congo, Lesotho, Mozambique danzania. Vodafone has been
looking to increase its holding for some time. Tetkwas in talks with Vodafone and MTN
late last year, and also turned down a bid fromdBAwabia’s Oger Telecom in March. Sepa-
rately, Vodacom is in the process of selling off.&% stake to South African firms under a
black economic empowerment (BEE) initiative.

Meanwhile, MTN is pursuing its deal with Reliandts suggested merger with the larger

Bharti stalled, partly on the likelihood that MTNbsand would be submerged, but a potential
Reliance transaction would probably give the S@\ftican operator a 51% stake and preserve
its brand. Bharti took the initiative on the mergeoposal and drove the talks, but while MTN

must have known that its own investors would badekitea that South Africa should have a
global champion, it also knew they would never badleal whereby it became a vassal of a
late to market cellular player from India.
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WIMAX and broadband wireless:

Mobility to be allowed in 3.5GHz band across EU byp012

The European Commission has struck a major podiliee for WiMAX by adopting a deci-
sion aimed to permit mobile support in the 3.4GH&&3Hz band throughout the region. With
the future of WiIMAX in the 2.5GHz spectrum in Eueoptill uncertain, the 3.5GHz band is
increasingly important to the technology’'s neamesuccesssge Wireless Watch May 22
2008. But while technology advances have made the frigduencies increasingly viable to
support a wide range of wireless services, inclganobility, operators have been limited by
the refusal of many regulators to allow mobilitytive band.

In the face of opposition from 3G carriers, somgufators have given mobile rights to
3.5GHz operators, such as the UK’'s PCCW-owned UgaBband. But this has been ad hoc
and piecemeal, whereas an EU-wide policy shoule fiavmore profound impact, putting into
concrete effect last year’s inclusion of 3.4GHz&& in the list of official ITU bands for
IMT technologies — 3G and 4G, which are inherentbpbile.

The Commission’s Decision says, in Article 3, tRatopean Union member states must allow
this spectrum range to be used for “fixed, nomaaiid mobile electronic communications net-
works” by January 2012. The designation of the bamdn important element addressing the
convergence of the mobile, fixed and broadcastexgjoss and reflecting technical innova-

tion,” the Commission said in a statement, anddasethat the use of mobility — and therefore
the need for roaming — would drive further harmatian, “in the sense that users of such
electronic communications service in one MembeteStauld also gain access to equivalent
services in any other Member State”.

The Decision document cited the recent report &y European standards body CEPT on
broadband wireless access, which concluded thatd#ployment of fixed, nomadic and mo-
bile networks is technically feasible within theOB43800MHz frequency band under the tech-
nical conditions described in the Electronic Comioations Committee’s Decision ECC/
DEC/(07)02 and Recommendation ECC/REC/(04)05.”
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