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Introduction and Objectives | i 3

W ThIS 2010 study investigated the relationship of the moblle
iIndustry with Consumer Electronics with a special focus on LTE
¢ At the heart of the research were 30-@epth interviews with players across
industry segments, value chains and geographies
w Fixed, mobile and integrated operators from around the world
w Manufacturers of different kinds of CE
w Infrastructure and chipset vendors
w Other players including auto equipment makers, media companies and regulators

¢ Issues investigated included state the CE industry aiime connectivity,
devices likely to be connected and how, the impact of CE devices on the mobile
industry, the relative merits of air interface standards perceived, as well as the r

of regulators.

¢ This primary research was complemented byhause data and expertise provided
by Strategy Analytics

¢ This presentation provided the key output from the research and analysis
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Key Questions “ oo
S

What is the state of the consumer electronics industry, and how is it positioning
relative to the mobile communications industry?

What is the impact of consumer electroni€s2 Odza SR RS@GAOSa 2y i
value chain?

What is the state of kihome connectivity today?

How are consumer electronics devices likely to be connected and how are the relati
merits of air interface standards perceived, as well as the role of regulators?

What are the respective roles of cloud services and media serveasnsshe
consumer environment?

What specialised devices, potentially intrinsic to vertical markets, will emerge for the
connected consumer?

2 KIFG INB GKS O0F NNASNE YR RNAOGSNEB (2 |
How big is the market, by device type, by geography or by air interface standard anc
what are the factors that can impact this forecast?
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Key Answers (I of Iv) | ({‘3

w The future growth of the mobile communications industry and
that of the consumer electronics industry are intrinsically linked

¢ The largest area for future growth in mobile communications is in consumer

electronics devices, such as gamesga&ding devices, Hehicle entertainment,
home appliances, or healthcare.

¢ Mobile broadband will enable the flexible and cedtective deployment of ,
alfgléd 2y yesKSNBE RSOAOSE TFT2NJ GrF
w By the middle of the decade, ndraditional Consumer
Electronics devices (namely NOT phones or data cards), shoul
the fastest growing mobile broadband device class.
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Key Answers (ii of iv) | o~ 3

There will be at least a billion consumer electronics devices directly connected
to mobile broadband networks by 2016, with good upside potential

w Though portable devices will represent the
fA2yQa AKIFINBE 2F GKSaS oAftfAzy RSOAOSasz Y2N
than a third will be designed primarily for
In-home use, such as home robots, Worldwide Consumer Devices with Mobile Broadband
security, or multimedia. Connectivity

w The promise of irtar entertainmentand
telematics will finally be fulfilled by new
generation networks, with more than 200
million cars connected to mobile
broadband networks by 2016

w The connected CE device market will be
much more fragmented into vertical
specialties than has been the handset
market, with mobile broadband enabling
new classes of devices, such as connected,
tablets, augmented reality games, robots
or telepresence systems. .
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Key Answers (iii of iv) | £ "“3

w Aside from technology, another key enabler will be that
2LISNF 02NBR oAttt FANmRGEE@SE GIF 1S
and secondly, continue to develop new business models, movit
away from singlalevice/singleSIM/singleconsumer focussed

models, to flexible models bundling devices, users and traffic.

¢ Operators will allow more partnerships such as specialised MVNQOs for specific
I LILX A QI A2y ad ¢ 2 RbodkQand Homd secudtySa Ay Of ¢

¢ Operators need to drive the unlocking of this opportunity by proactively engaging
with potential CE customers and possibly perform roles beyond connectivity suc
astechnologyplatform management, parts of the customer experience or acting ¢
a route to market.
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Key Answers (iv of iv) | & "“‘}

w Mobile connected CE devices
will be particu|ar|y strong in Africa and Middle East Consumer

. Devices with WWAN Connectivity
emerging markets, such as

Asia and Africa. We expect,,,
there to be as many 140
connected CE devicesin .
Africa and the Middldzast as«
In Western Europe. 8

w Beyond the more than a *
billion directly connected CE™
devices, we expect many
more to share connections Viaso o won w5 20 20
WiFi or MiFi.
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Key Findings ' -

No doubt CE is becoming connected

¢ / 2yAdzYSN) 9t SOGNRYAOa AYyRdAzZAGNE Ay Tt dzEY
CE devices* not main driver for mobile broadband

¢ At least not in shormedium term

Mobile broadband enabled devices largely support mobile usage
¢ WiFito remain dominant access technology in homes

Cloud and media servebased solutions will coexist
¢ Cloud appears to have more widpread momentum currently

Business model very much the key barrier to mobile broadband
enabled CE devices on a large scale

¢ Other potential barriers to ubiquitous mobile broadband include madwd spectrum
fragmentation chip pricesand the need for a clearalue proposition fot. TE to be
understood by CE players

Connected CE Devices worldwide should reach 1 billion in 2016

¢ Faster growth than the overall wireless market
¢ North America and Japan are the leading LTE markets in the short term

* Other than notebooks and mobile phones
10



STRATEGYANALYTICS

No Doubt CE Is Becoming Con -

w/ 2yadzYSNI 9ft SOGNRYAO& AYyRdza (i NE ?y
w Leaders and new players are pushing connectivity, e.g. Sony, Samsung, C;
Chinese vendors

Gaming strongly moving to connected world
Content players very keen and actively seeking to exploit new distribution

The CE industry has always been linked with communications
¢ Inessence it all started with radio manufacturing and sease, the CE industry has been
returning to Its roots:
w Connecting previously neconnected devices, e.g.: cars
w Providing tweway connectivity to what were simple receivers, e.g.: TVs
w Returning to the use of radio waves, e.g.: picture frames

w However, historically the CE industry has had difficulty with Mobile

¢ Many CE players attempted to enter the mobile arena, with generally poor results
w Phillips entered with rdéoranded Nokia handsets, eventually withdrew
w Bosch handset business absorbed by Siemens
w Sony merged with Ericsson
¢ CE players may have underestimated barriers
w Need to sell into operator channel
w Need to have network level expertise
w Need for economies of scale

¢ With nonhandset/terminal devices, these barriers may now be lifted

€ E€E€

11



€ eEg
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The CE Industry Has Faced Severe F

i and Must Now Embrace Going Conne Q§

. . . .5, CE Industry Growth
Disappearance of brands due to consolidatic

¢ CK2Yaz2ys w%SYyAGKX (oo | [a7%
Fast commoditisation of hardware innovatior 51539 SU86 . cra  SiEED

Need to differentiate beyond hardware $137.3 15
Competition from communications services
for household budget
Growth well below that of the mobile industnr
All major CE players now going connected
007

But not necessarily cellular
¢ Bosch focussed on Smart Grid 2010p
C Canon focussed On WIFI Source: CEA Sales and Forecasts, huly 2003

Sony views its future as being connected, with the vast majority of devices wireless

¢ Why are CE companies making their video devices connect to the Internet?

w CE companies are facing increasing competition from Chinese companies and hope t
increase the value of their devices by connecting them to a digital media ecosystem a
at the same time gain some revenue share from web provided content

w This is driven by increasing awareness that consumers are using multiple devices to
access web content (TVs, Media Playersyr&hiconsoles and mobile devices; EBR,
Tablets and MIDs)

wetKS (KS2NB
Y2NB NBOSYydz
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w Four major

categories, with some
applications overlap

¢ Portable devices may
be used in the home
or in the car

¢ Healthcare devices
may be used
anywhere

¢ Automotive devices
are dedicated to the
car

Mobile Broadband CE Taxonom




CE devices Not Main Driver For Cellularsiiaua S Lh iR glles
Mobile Broadbandg At Least Not In Shott -
Medium Term | ( 3

w PC dongles first, then notebooks, followed by netbooks and smartphones
w Significant potential in norAraditional CE devices, i.e. vertical apps

¢ Leading opportunities Healthcare, video monitoring/surveillance, security and als
photographybased verticals such press

¢ Automotive will eventually see embedded cellular en masse, but possibly not
broadband
w To start with, we will only see embedded car systems and not PNDs with cellular
w OEMs apparently very keen but jury out on whether barriers can be overcome this time

w Vehicle connectivity ramp in Europe is largely driven by / dependentaall legislation

¢ Large scale implementation expected from 2013/14, but could remain at 2G chip level as low
data rates suffice for many automotive applications

w The US market is ahead due to OnStar and now vendors other than GM including Toy
and Mercedes getting in

¢ However, even here there are distinct question marks over the actual need and business cas
for vehicles embedded with 3G or 4G connectivity

» E.g.: Who will pay? Why would users want a contract on top of their existing cellular subscription?
¢ Unconventional devices need to meet latency/bandwidth/mobility/cost criteria
w Also need suitable business model for low volume users but potentially high traffic

14



Complex Dynamics Impact Business MO e e 7 Tk asles
Development For Vehicl® S @A OS
g W/ 2yySOUOSRQ ¢St S

/
) Automotive has been the future gold rush of wireless communications for mayyears
¢ OEMs need to add value and differentiate
¢ Real user demand for communications, entertainment, driving assistance and telematics

w But the promise has yet to be fulfilled, due in part to
¢ Lack of compelling business models
¢ Fragmented value chain
¢ Fragmented technological standards
¢ CSNNRAG2NRAIf RAALIMzISE 0SG6SSY h9aasx ¢ASNI LOA

User Needs:

Yy

Navigation key element in mix =— I Safety
s AVIQaESIr Economy / Ecology
Sy Sl R ' o Driving Support
Comfort / Convenience

Video =

. Infotainment

User Needs:

Communication
Entertainment
Driving Information

General Information 15
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)

w9IBSY | w{apphcation3ike RTI Has many variables in establishing a
business model
¢ What revenue and pricing models are most logical for road traffic information?

Subscription  Value add/ Advertisement Freemium and
Product Push Based Free
OEM Equipped Vv V4 Vv

System Suppliers V4
includes Aft Market

\'4
PND Ve Ve vV
\'4

Connected PND \V4

Smartphone (preloaded) \V 4

Navigation and Location

Aops v v v
Internet \V4 \"4

V' = Example Available  Established/Likely Declining/Unlikely
16
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Likewise, Healthcare is Equally ATEGYANALYTICS

Complex

Time | I Opportunity
1t : " for o6qu.
: Outpatient . Ce”U|ar
. - patl . _
Long Term L. .. S _ omneatons 1 sexvices (eg:
Private LTE)
Doctor-Hospital
—— Communications
! | Opportunity to
Medium Term ' - integrate
| I ' WLAN and
. | Cellular
- | _ " services
Public Ambulal |
| Diagnostic .
Communications Intra-Hospital
: Data ExchangJ
Short Term ! |
L i o v e r e s e e r o o et e e e e e o
Drivers
Network Operator Other Players Industry
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w In the home, WiFi is the favoured wireless solution ?
¢ To succeed, cellular solutions have to come close to WiFi module cost
¢ Overall, the economics generally favour fixed solutions
w Also, F2M substitution not a driver as mobile cannot win a competition with fixed
¢ Question whether even LTE can support HD video on a large scale
Outside the home, WiFi can aggregate consumer devices to WWAN access

¢ Femtocells have the potential to bring extra convenience to the user, but is unlikely to
GKNBFGSY 2ACAQa R2YAYIlI YOS Ay K2YSa

w 2-3% of all cellular users would have Femtocells by 2015

w Femtocells would need to get into the residential gateway and there is no evidence of operators
moving this way (instead costly staatbne solutions are being pushed)

w Cost is the main barrier and WiFi is likely to retain its cost advantage for many years
¢ LTE could have a role in serving remote areas without fixed broadband alternatives
w Cellular connectivity is not necessarily the favoured solution

¢ White goods vendors favour fixed connectivity except for celataabled remote controlling
applications

w On the other hand, CE has the potential to significantly expand the wireless
marketplace in various dimensions
¢ New customers, applications, more time connected and more ARPU
¢c W tglrea 2yQ Oy 6S SEGSYRSR G2 GKS Y20Aft

N
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CE Devices Are Band-Large |
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Cloud and Server Based Solutior

Will Coexistc Though Momentum

Appears Behind The Cloud

favoured by vendors and operators in different situations

¢ Content providers in particular are pushing for clenased architecture

¢ | 26 SOSNE
about data security

2f RSNJ O2y adzyYSNA

SGAEE sFyd G2

Drivers for CE to adopt Cloud

Drivers for CE to adopt Server

Consumers are buying more and more
(multimedia) devices, generating lots of content

Leverages the power and flexibility of the Interngt
to provide content acquisition & management

Some consumers like all their content in one
place (server)

The ability of CE to retrieve online content and
services is a potential garshanger for
manufacturers and content producers.

Server offers backp and virus protection

|-

Lower cost CE, no need for extra intelligence an
processing on the devices themselves

Some consumers want to share their content
over multiple devices

Universal platform that can extend to TVs, By
players, media servers, game consoles, mobile
devices and other CE products

An IP based, preferably DLNA Certified device
enables this.

Driving 3 screen services

Content would be available to all devices on tht
IP based home network

117
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S)

w Both solutions with intelligence residing in the device or network will be

PO

w However, the cloud appears to have most momentum across the value chai

W
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Mobile Broadband Enabled CE
-2 Devices On A Large Scale & “‘3

w Operators have grasped need for new business models and tariffs but are still
struggling
w New tariff models are needed and can include
¢ Prepaid eventbased (e.g.: emergency)
¢ Data pool shared amongst devices
¢ QoS service model
w The operators much prefer connectivity to be built into device, but who will
subsidize?
¢ More elegant solution, better to manage diverse traffic needs of different devices
w Wholesaling capacity is now a given, but under what circumstances?
¢ Low traffic devices?

¢ Vertical market devices?

¢ Some operators favour letting specialised device vendors be M¢M@&svork transparent to
users

w Conversely, App portability will be a key driver

¢ Three initiatives to drive app portability, but the leader is resisting

¢ All about promoting platforrragnostic applications, but initiatives remain mokdentric today
w CE barely addressing App Store phenomenon

¢ Sony ahead with goal to leverage own content, Samsung in planning phase
¢ Operators and vendors largely view CE vendors as out of their depth in the content game

21



) Exploding mobile data traffic is not
matched by revenue growth

¢ Operator margins have not been affected so far,
but pressure is rising on CAPEX/OPEX

w Need to build network to cope with traffic
explosion is factor behind 3G network
sharing and M&A activity

w! AaaYlI NI LALISE NERf
operators can control usage better
¢ To contain costs

¢ To monetize based on customer
needs/behaviour

w Data traffic growth is out of proportion

¢ Operators need to open up network elements,

but are unsure about how to create revenue

Base 1C

U106

streams for operators, developers, and everyoneH

else who wants a bigger revenue share

¢ Operators may use WiFi and Femtocells to
offload data traffic
w Mobilkom (Austria) looking at WiFi offload and

1]
N~
o

o
—

connecting 4000 base stations with fiber by 2013

¢ Telefonica says 4x bandwidth will be needed in
next four years to meet demand in Latin America

1000

Portugal Mobile Traffic & Revenue

STRATEGYAN

ALYTICS

900 1
800 1
700 1
600 T
500 1
400 1
300 1

[— Data Traffic
I Voice Traffic

—&— Service Revenug

208
100 +
0 -
O O o O N~ N~ N~ I~ 0 O o Q0 O [e2 )]
o O o O o O o O O o O o O o O
[OANOANOINOINOINOANC IO IO IO ANOINC IO NGO IO 4
— N o < — « [ IR S R | N ™ < - N ™M
Starhub Mobile Traffic & Revenue

2500 —
[ Data Traffic

2000 + | = Voice Traffic ]
—8— Service Revenug

@ 1500+ 1

1000 +

500 +

O -

N~ N~ N~ N~ 0] [o0] [e0] [e0] ()] ()] (e} (@]
o o o o o o o o o o o o
o o o oo oo o o o oo oo oo
— [qV} (90} <t — N (90} <t — N ™ <

("“‘3



_ STRATEGYANALYTICS
Operator Responses: Fair Use Po

=3 {0 Manage Traffic And Tariff Innovat ("\3

There are few plans left with no usage limit in European mobile bro;%and
pricing

¢ Postpaid plans with usage caps:

w Currently 45:55 ratio of overage charges to speed reductions if cap breached (though some speec
reductions are threats only)

w Ratio was 70:30 in favour of overage charges in mid 2008

T-Mobile suggests average usage levels have stagnated due to fair use pol
and that strong customer satisfaction on mobile broadband was due to:

1) A good network

2) Not overpromising on speed

3) No overage charges

Tariff innovation will be a key element in driving adoption of mobile
broadband services

¢ With operators needing to balance the need of appealing to users' wallets without
compromising network performance and profits

¢ Price differentiation is a key tool as operators price services to attract consumer volumes
without undermining revenues in the business market

¢ Pricing developments include Prepaid services and daily/weekly plans for more casual use

Homezone plans, Peak/gfieak plans, Hybrid fixed/mobile broadband plans and Family
offers

23
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Evolving Business Models b -

ocus on what makes most sense to consumer
Which brand(s) have best traction?

Who would consumer naturally look to for service?

Would consumer want service as part of a bundle?

Will pay as you need service make sense, choffrs, or transparently including
access with device purchase or content purchase?

¢ Who will own billing, customer careprovide ease of use and customer

D N N N

satisfaction?
Operator Lead Device Vendor Lead Content/Web 2.0 partner
Build on presence, Build on device centric brand  Focus on extension of
multiscreen, ihnome VAS | experience/excellent user| online/content extension to
building on home gateway interface; could offer multiscreens; access could pe
with integrated femto introductory service bundled in content price
bucket/period with device
purchase

24
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Managing the Mobile Broadband Ecos

+SNAT 2y Qa3 hlLISYy 5S5@S¢ 2 {;\}
Retail Model: Wholesale Model: Custom Model:
Device developer Device developer buys VZW sees need for
responsible for all sales & wholesale capacity and ' flexibility ¢ a 39 way (e.g.
customer support. builds own plans. charge device partner
VZW will activate devices 5 S @A OS RS @S [retalyairg fog geycg gold
and provide data plan. customer with free data)
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