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My Books

My Directory

3 ( My Pictures

My Shopping

':l‘“s,
: @ ! My Friends

What's next ?

Technology Revolution 0f Qur Time
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THE TALE OF THREE CALLERS

Essential User
Frequent User




THE COMMON GROUND




CAN YOU IMAGINE... ...

Agilent Technologies
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THE COMPLEXITY AND CONFLICT

GSM/EDGE Evo
W-CDMA

C2K
TD-SCDMA
WiMAX™

LTE FDD

LTE TDD

LTE Advanced
802.11a/b/g/n/ac/ad ...
Bluetooth®
DVB

DigRF

GPS

GLONASS
FM/RDS

And more...

BHisiness

(Y
Inteener

Device Co-Existence Testing
InterRAT Validation |E?;SZ"?‘rd£h
Multi-Vendor Inter-Operability
Larger Display

Lighter

Longer Battery Life

OFDMA / SC-FDMA

MIMO

MIMO OTA Testing

Wider BW 20 —> 100 MHz
Carrier Aggregation
Femtocells or Equivelant

MSR (Multi-Standard Radio)
SDR ( Software-Defined Radio)

Bluetooth and the Bluetooth logos are trademarks owned by Bluetooth SIG, Inc.,
WIMAX, and the WiMAX Forum logo, are US trademarks of the WiMAX Forum

#ii- Agilent Technologies


http://www.google.com/imgres?imgurl=http://aputbengong.files.wordpress.com/2010/02/dvb_logo.jpg&imgrefurl=http://aputbengong.wordpress.com/2010/02/13/digital-video-broadcasting-project-dvb/&h=593&w=700&sz=116&tbnid=ZmKiPP1H1_nv4M:&tbnh=119&tbnw=140&prev=/search?q=DVB+logo&tbm=isch&tbo=u&zoom=1&q=DVB+logo&hl=en&usg=__t5dP5nA3zQsO2RyRxwaBxqxK1Jk=&sa=X&ei=QHnVTbv-KIfovQPyreW_Bw&ved=0CCUQ9QEwAg
http://en.wikipedia.org/wiki/File:Bluetooth.svg
http://www.ieee.org/index.html?WT.mc_id=hpf_logo
http://www.google.com/imgres?imgurl=http://www.seeklogo.com/images/G/GPS-logo-FBD19B97C4-seeklogo.com.gif&imgrefurl=http://www.seeklogo.com/tag.html?q=GPS&h=200&w=200&sz=2&tbnid=zVdjnbRJKxAwkM:&tbnh=104&tbnw=104&prev=/search?q=GPS+logo&tbm=isch&tbo=u&zoom=1&q=GPS+logo&hl=en&usg=__gWhIOSI7y-hI1uXAW1Y2GTUcslA=&sa=X&ei=8XjVTdeRMYOSuwPn8ZyyBw&ved=0CCAQ9QEwAQ
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THE BALANCING ACT

e I Quﬁlﬁy, Cost-u Sugplle.r‘Agnostlc
. Manufactl ra@llt ZGBGMG
Iao%ver gemem\ AIfEFQate O}

Complexi
Coexiste
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THE COMMON GROUND: SHARED SPECTRUM

dgm

Data Users and
_ Transceiver Counts
' e [Radios/UE] Continue to
Grow Geometrically

5.8 GHz
o l
| Driving Greater Signal

Density in the Available
Spectrum

U

Which In-Turn Drives
More and More
“Creative” Engineering
Solutions

| J\I Rew"e

#ii- Agilent Technologies



THE COMMON GROUND: LTE TECHNOLOGY

San Francisco to deploy
the nation’s
first public safety
700 MHz LTE
interoperable broadband
network

Source: MOTOROLA e ine Insights Article

Agilent Technologies



THE COMMON GROUND: RADIO TECHNOLOGIES

Increasing deployment of
2G/3G/4G technologies
within military equipment, air,
sea and ground forces
(An Ongoing Challenge)

» Security/Encryption

* Link Robustness: Spread
Spectrum, Frequency
Agility, Jam Resistance,

Fallback Modes

* Mobile Infrastructure

#ii- Agilent Technologies



SUMMARY

* Needs of our Users are More Similar than Different

* Good Fences Make Good Neighbors
* Clear Standards
* Judicious Regulation
* Creative Engineering
* Manage the Ever-Increasing Growth in Complexity
* Multi-format, Multi-Band Devices & Systems
* Engineers Make this Happen
* Early Engagement
* High Quality Tools
* Full Design Life-Cycle
* Flexible
* Creative
* Timely
* Easy-to-Use, Robust & Economically Viable Solutions

Agilent Technologies



Industry Paradigm Shift from PC to Mobile

| PC Era _, Mobile Era

Desktop = Notebook Smartphone/Tablet=* Mobile Computing
(Performance) (Wwatt/Bandwidth)
*  Personal, Passive *  On/Off plug-in *  Shared, Interactive
* Intermittent Connectivity * Limited mobility *  Always Connected
+  Always Plugged-In * Instant on
[ 1
I Desktop Motebook M Smartphone Tablet =—8=PL total —®—MNobile total

Q4’10 : Inflection Point
PC total < Mobile total

l Desktdp < Tablet

PC total < Smartphone

- 38888888 E§

2005 2006 2007 2008 2003 2010 2011 2012 2013 2014 2015
* Source : Global Unit shipment by IDC, Morgan Stanley Ressarch_Feb'11, 2014/2015 forecast based on 2005~2013 CAGR

Inventec Confidential F&%&%
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Wireless Evolution...What’s next ? 5G?

Mobility
&
1995 2000
High 5 [
{250 Km/h{) . .
‘-‘ ': CDMAZ000/0EDM
Medium 3

: v LTE -A

(Wehicular % »E__..J & W.CDMAHSDPA

mmp 3G SC +* 802.16m
G \—/)i—"} : WiIMAX
CDMA EDMAEI]I]I]JEU—DV."DD

.1Ee ‘*.h
‘i

802
I
L ‘:
" L
-
[}
- [
[
; A
* s .

AMPS . Gbh -
WLAN)
: ., . i 802.11ac, ad
Low B8 1Yl
(Nomadic > WLAN '*,.
802.11albv,
"’1-#, .*.#.. BRRLLETTY
(/ "n. Bt T Peak
i
w 144 Kbps 384 Kbps ~50 Mbps @t& Rate

Inventec Confidential ﬁ%&%
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Computing Growth over Time....

Cell phone - HO'T‘B
_ _ _ ntertainment
Computing Growth Drivers Over Time, 1960-2020E / PDA
Games
1,000,000 Mobile Media Phones
Consumer
100,000 o~ PMP
Cell phone /

m 2] Smartphone

8 10.00 eBook

@ S v

g 1000 .\i ;UB+ Smartbook

- \J c

= \ _ Units?77 Car Electronics,

% 100 GPS, ABS, AV

: .-—, 100mm

o Mainframe = - Units

.g ; 10mm + Units

g , 9

1Tmm + Units
1960 1970 1980 1990 2000 2010 2020

Inventec Confidential m¥EEE 6
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Some Numbers

Apple start iPhone in 2007
 In 2009 Q3, apple iphone profit overtake Nokia (1.6b vs 1.1b)
* In 2011 Q1, apple iphone revenue overtake Nokia

HTC start smartphone in 2002
* In 2011 Q1, HTC maket value overtake Nokia

By the end of 2011
* More than 5B people around the world have at least one mobile phone
« Smart phone will out sell Feature phone

* Worldwide smart phone sales the first time hit 100M in the fourth
quarter of 2010

* We can tell “How fast smart phone market is exploding
* 60 million tablet been sold.
M2M create even more versatile device and usage

hTCc

quieﬂj briflrant



Mobile world we belong

quieﬂj briflrant



“Online” to “Mobile”

» Mobile Video
 The fact that

» 70% of global online consumers watch online video, with highest take
up from China and Indonesia

* Web base online video is establishing new way of TV and on demand
video service

» Fast Mobile broadband sets the stage for uptake of mobile video services

« Smartphone already consume more than 1/3 of video usage, youtube
alone accounts for 13-15% of global mobile broadband

e Mobile Social Network

 There are more than 600M facebook users: more than 200M are mobile
users

 Mobile Content Consuming
 Mobile Gaming and Application

hTCc

quieﬂj briflrant



Smart Phone Definition

AT EEEEEEEEFEEEFFEFEEFEFEFFFFFFEFFFFFFFEFFFFFFFFFFFFEEFEF.EFEFEFEEE§FFErF§Frsi

=»Keeping you organized
=Flexible working

=Information at your finger tips
=Never out of reach

=Better information sharing
=Greater functionality

=Faster communication \
=Fashion

A Smartphone is a mobile phone
offering advanced capabilities,
often with PC-like functionality
(PC-mobile handset converge).

A Smartphone is a small all in
one device used for
communication & computing
functions.

=»Small Screen -->

=High Cost -—>

=\Web Site Access >

= Addictive -2

uLess freedom (from Boss & Wife)
-

Inventec Confidential ﬁi%&% 9
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Most Common Usage of Smart Phones

Most common uses of smartphone

Augamented Reality
3D
Voice Recognition
NFC related

eHealth

Source: Crowd Science (June 2009), Smartphone Usage and Brand Study

Inventec Confidential F&%&%
Inventec
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Platform
Display

Resolution

Processor

Memory
Storage
Front camera
Rear camera

Cellular radio

Wik
Bluetooth
Accelerometer
Gyroscope
Battery
Thickness
Weight

iPad 2 Xoom

i

108 4.3
9.7-inch
LED-backlit IPS LCD
1024 x 768

Android 3.0
10.1-inch

1280 x 800

1GHz dual-core 1GHz dual-core

Apple A5 NVIDIA Tegra 2
? 1GB RAM
1()(;_}3 ,[’ ;;g(;_B 64(?8 32GB
VGA 2 megapixel

720p / 30 fpsvideo 5 megapixel AF with
dual-LED flash,

720 / 30p video

EDGE pius quadband 3G with free upgrade

HSPAor to 4G LTE
CDMA / EV-DO Rev,
A
8o2.11a/b/g/n Soz.11a/b/g/n
2.1+ EDR 2.1+ EDR
3-:1.7\:1,\'“ ' 3-axIs
I CYeel. Yes
25\\'1) 3,250mAh
8.8mm 12.7mm
601g (Wik), 7258

607g (Verizon),

Inventec Confidential

TouchPad

-

web0S 3.0
9.7-inch

1024 x 768
1.2GHz dual-core
Qualcomm
Snapdragon
1GB RAM
16GB / 32GB
1. { -m'«';",;\.pixcl
none

3G and 4G

8o02.11b/g/n
2.1+ EDR
\'csr

Yes
{).:;un'm.-\h
13.7mm
7408

PlayBook

BB Tablet OS (QNX)
7-inch 1L.CD

1024 X 600
1GHz dual-core
Cortex-Ag

1GB RAM
16GB / 32GB / 64GB
3 megapixel
5 megapixel,

720p video

3G and 4G

8o2.11a/b/g/n
2.1+ EDR
Yes

5.300 mAh
1omm

4258

HERE
Inventec

Motorola XOOM Apple iPad (32GB/3G)
Price $699 $729
Processor 1GHz dual-core Tegra 2 1GHz single-core M
Display 10.1" 9.7
Resolution 1280x800 (160 dpi) 1024x768 (132 ppi)
RAM 168 256MB
Storage 32GB 3268
Front Camera 2MP None
Back Camera SMP None
Video Records 720p None
Video Playback 1080p 720p
Operating System Android 3.0 i054
Expandable Memory 3268 microSD None
Flash Support Yes None
Ports HOMI, USB 2.0 None
Sensors BRCES, Accelerometer
Accelerometer, Gyroscope
Network 3G and 4G 3G
Speaker Yes Yes
11




LTE becomes more of a requirement

e Consider Hundred fold growth of mobile data traffic by 2013
e LTE is
* more efficient

« allows the operators to cut capex and bring more benefits to the
consumers

 already gaining momentum this year
e 170 mobile operators around the world are committed to deploy LTE
» Solve/Lessen data capacity issue

hTCc

quieﬂj briflrant



Release 10 LTE-A Down Link

Downlink physical layerparametervalues setby the field ue-Category, V10.2.0

Maximum number of | Maximum number of Total number Maximum number
UE Category DL-SCI_-I trans;?nrt bits of a DL-SCH of soft of supported
block bits received transpnrt bln::k . Iayers fnr spatlal
o channel bits
withina TTI

Category 1 10296 10296 250368 1
Category 2 51024 51024 1237248 2
EETEERE 102048 75376 1237248 2
Category 4 150752 75376 1827072 2
EETEEE 299552 149776 3667200 4
2

Category 6 201504 149776 (4 layers) 2654144 or 4
75376 (2 layers)

Category 7 201504 149776 (4 layers) 2654144 2ord
75376 (2 layers)
2998560 299856 35982720 8

UE Category Max.DL datarate UE Category Max.DL datarate

Catego Category 6 300Mbps
Category 7 300Mbps
Category 8 ~3Gbps
Category 5 300Mbps i
Inventec Confidential m¥;EEE

Inventec
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Release 10 LTE-A Up Link

Uplink physical layerparametervalues setby the field ue-Category, V10.2.0

Maximum number of Maximum number of
UL-SCH transport bits of an UL-SCH Support for
SEEEETET block bits transmitted transport block 64QAM in UL
withina TTI transmitted withina TTI
[Category1 | No
No

Category 1 5160 5160

25456 25456

51024 51024 Neo
51024 51024 No
75376 75376 Yes
51024 51024 Ne
102048 51024 No
1497760 149776 Yes

UE Category Max.ULdatarate UECategory Max.UL datarate

Cate 1 aMbps Category 6 50Mbps
Category 2 25Mbps Category7 100Mbps
Category3 Category8 150Mbps
Category s 75Mbps

Inventec Confidential mEER

Inventec
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FEATURES/TECHNOLOGIES For LTE-A

* The key technology component of LTE-Advanced:

X Improved spectrum flexibility

Carrier Aggregation

% Multi-antenna Solutions
Uplinkl MIMO & Multiple Access
— Antenna configuration is 4x4 or less in UL

Single User

Single User

Downlink

MIMO

— Antenna configuration is 8x8 or less in DL

e Multi-User MIMO

e Collaborative & Network MIMO

% Relays

HERE
Inventec
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Higher Capacity and Data-to-User

Network Centric

Data Granularity

Simple Microcell

WBB - Wireless Broadband
WBBN - WBB Networks
SDWN - Smart Distributed WBB
Networks

User Centric

SDWN:
Data Flow
Optimized to
Users/Apps

Throughput

Inventec Confidential
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Operators and Spectrum

Inventec Confidential F&%EE
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Operators’ LTE Schedule

& RH24%EA LTE Wiy

Taiwan: expected 2014

BE FEH LR BE FiEH A B
* H Verizon Wireless 2010/12/05 By k3 5 W MTS 2010/7/28
£ B MetroPTS 2010/09/21 L9 E ] Ucell 2010/08/09
i Tele? Sweden 2010/11/15 71 4 TeliaSonera 2010/12/09
=8 TeleNor Sweden 2010/11/15 o4 Mobyland & 2010/09/07

CenterNet
R B TeliaSonera 2009/12/15 L 3k, ) Al Telekom Austria | 2010/11/05
395 %, TeliaSonera 2009/12/15 il CSL Limited 2010/11/25
i W TeliaSonera 2010/11/30 TR & EMT 2010/12/17
i Elisa 2010/12/08 1 A& NTT DoCoMo 2010/12/24
i% B Vodafone 2010/12/01 [ 1 Smart 2011/4/16
Communications

it H Deutsche Telekom 2011/4/5 ki A 2 Ommnatel 2011/4/28

e 4 02 2011/7/11 i) oF SK Telecom 2011/7/1

7 e b M1 2011/6/21 & & LG U+ 2011/7/1

W A GSA - : B F FaEr %E - 2011/07
Inventec Confidential mEEER

Inventec
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4G Spectrum Update Summary

LTE is supported by many bands around the Bands  Deployments and plans

world and is quite fragmented 700MHz  Verizon (USA), with growing momentum in
Asia (inc. China, Indonesia, Vietnam,
Australia) for harmonisation on this band

Clear distinction between use of the 700MHz and
800MHz bands in Asia and Europe respectively

Harmonisation with prevailing bands enables: 800MHz  Vodafone (Germany). with plans in the EU for
_ . _ harmonisation on this band, T-Mobile
- interoperability and roaming (Germany), Telefonica (Germany)
- fast and reliable vendor support 850MHz  No deployments; potential trial by SK Telecom
~economies of scale in the production of 1.5GHz ~ NTT DoCoMo (Japan)

handsets and network equipment 18GHz  CSL (HK), Elisa (Finland), CenterNet

Taiwan should focus on the deployment of LTE in (Poland), MobileOne (Singapore), Omnitel
the[700MHz and 2. 6GHz bands (Lithuania), TeliaSonera (Latvia)

_ 2.6GHz spectrum is already allocated to 2.1GHz  Glo (Nigeria). Metro PCS (USA)

WIMAX operators 26GHz  TeliaSonera (Denmark, Finland, Norway,
Sweden, Uzbekistan), CSL (HK), NetdMobility
(Sweden), Telekom Austria (Austria), T-Mabile
(Austria), VivaCell (Armenia), EMT (Estonia),
Elisa (Finland)

_ China Mobile and Asia focused on the
deployment of LTE in the 700MHz band

HERE
Inventec
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Successful Ecosystem defines Smart Devices

* Users want:

Ecosystem . . .
: Rich, innovative apps/
App Store Developer content
Sugpaort
e Ecosystem owners want:
Business : : :
e Profit potential, Devices,
services, advertising
Extensible
0-« - Sewices
P
- EN.’“. ",
Apps & Conlent s N\

Devices

Inventec Confidential ﬁi%&% 21
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Mobile Going Broadband
Into the Cloud

Industry Personal Residential E-Health

Inventec Confidential F&%&E 23
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http://www.google.com/imgres?imgurl=http://www.cyberindian.net/wp-content/uploads/sony-vaio-cr-notebook-pcs.jpg&imgrefurl=http://www.cyberindian.net/2007/10/28/sony-vaio-vgn-cr22gb-notebook-pc/&usg=__07wDHEY_Wmto9TmWuWQnJ8NUt50=&h=447&w=450&sz=44&hl=zh-CN&start=2&itbs=1&tbnid=GvRgoHSmdmB5kM:&tbnh=126&tbnw=127&prev=/images?q=sony+notebook&hl=zh-CN&gbv=2&tbs=isch:1

Delivering M2M Applications with Cloud

M2M uses a device (such as a sensor or meter) to capture an event (such

Appl ication Platform as temperature, inventory level, etc.), which is relayed through a network

(wireless, wired or hybrid) to an application (software program), that
translates the captured event into meaningful information (for example,
items need to be restocked).

Meter Control Center (meter charge@once

vendor specific) Cumulocity unified
I o — m:
e - EEWEE
Smart Meters . — ﬁ
=3 ~ S e P : m‘.
= : : - Wl s ;
..' . : A =4 ;
|-' '. '—1; | I - ; L "
Helr: GPRS
ol Y Network = o LI
| .................... ¥ 2. Invoice 3. Portal
2 s U
R « Data Gathering/Processing +Creation of Prepaid account
*Meter Management * Top-up & decrement of credit
* Remote Switch on/off » SMS notification of low credit
*Keep Alive * Disconnect processing
. * Alarming » Customer portal
1. Notifications «Mediation « Prepaid Billing
Inventec Confidential mEER 24
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M2M uses a device (such as a sensor or meter) to capture an event (such as temperature, inventory level, etc.), which is relayed through a network (wireless, wired or hybrid) to an application (software program), that translates the captured event into meaningful information (for example, items need to be restocked).


Executive Summary

3C — ( Cloud — Connectivity — Client Devices) eco-system
“Concept” Client Devices will result in different opportunities
with different market segments in the coming years.

Contents in digital media with its channel & Internet service will
be the king.

To establish M2M with cloud concept into Smart Devices

iPhone is more than a device, it is a market for content and apps.
The user rather then technology based on QoS and involvement.

Smart Devices Services

Ease of Use

Best Performance/Cost Ratio
Worldwide network services

msREsEE
Inventec



There may not be easy to have many spectrum available soon in
4G.

AG/LTE TDD and FDD chipset will continue to be challenging in
the handheld devices and fabless IC design due to the multiple
antenna with carrier aggregation.

Support for Heterogeneous Networks.

Wireless market needs — Degree of mobility, Roaming, Flat IP,
develop from user’s perspective.

Higher Capacity and Data-to-User

— from Macro to Simple microcell (Femto), into user centric
(smart distributed network). ( like getting contents to each
person)

msREsEE
Inventec
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IEK

2G
3G/3.5G

- 2G/3G/4G

8,000,000
000s — BGSM
7,000,000 — B TD-SCDMA(incl.
— TD-HSPA)
6,000,000 | _ @ WCDMA b
5,000,000 - ] B HSPA m4G
4,000,000 OLTE 0 3G/3.5G
B cdma one W 2G
3,000,000
O 1XRTT .
2,000,000 EEV-DO
1,000,000 © Mobile WiMAX
0 | Other
] 2011 58 11.4% GSM
12% 2015 75 GSM
56%
O 2008~2015 2G
3G/3.5G 4G
Ovum IEK(2011/10)

ITRI Copyright 2011 K
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Cisco

2015

26

92% CAGR 2010-2015

2010

Tarabytes psr Month 92% CAGR 2010-2015 Petabytes per Month
6,000,000 7,000 s5% M Central and Eastern Europe
B.2% (CEE)
78% W Middle East and Africa (MEA)
W B Latin America (LATAM)
7% B Japan
3,000,000 3,500 W North America (NA)
5% @ \Westem Europe (WE)
B Asia-Pacific (APAC)
29.3%
0.24 EB Dk - .
0 — - ( -S—
2010 2011 2012 2013 2014 2015 A1 20m 2012 W13 2014 2015
d Cisco (Visual Networking Index VNI) 2010 2015
) 2015 2010 26 |(
92%)
Q 2015 (29.3%) (26.3)
Q 129%
111% 101%

Cisco(2011/06

ITRI Copyright 2011
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WW Voice revenue WW Data revenue
ENA ESCA EEurope HWAP B MEA ENA mSCA mEurope mAP mMEA
800 400
700 350
600 - 300
B ::4
fir 500 - fir 250
4 400 - + 200
& &
300 - 150 -
% ==
7L 200 - 7T 100 -
100 - 50 -
0 - 0 -
2008 2009 2010 2011{e) 2012f) 2013{f) 2014{f 2008 2009 2010 2011 2012 2013 2014

(2010 9,006

6,584 13% 2,422 27%

]2014 1 163 65%
6,997 3,566 35%

Ovum IEK(2011/06)

ITRI Copyright 2011 5
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IEK

4G

2006 2007 2008 2009 2010 2011~
3GPP GSM EDGE Radio Access Network Evolution
EDGE Evolved EDGE 2 .
DL: 474 kbps DL: 1.9 Mbps = -
UL: 474 kbps UL: 974 kbps = .

3GPP UMTS Radio Access Network Evolution

;
s

3GPP Long Term Evolution

CDMA2000 Evolution

n
n
n
n
n
EV-DO Rev 0 EV-DO Rev A EV-D® Rev B -
DL: 2.4 Mbps DL: 3.1 Mbps DL: 1427 Mbps -
UL: 153 kbps UL: 1.8 Mbps UL: 49 Mbps . WIMAX 2
In 1.25 MHz In 1.25 MHz In 5;MHz -
- n
Mobile WiMAX Evolution -lllllllllllllllllllllllllllllll:
Wave 1 Wave 2
. . DL: 23 Mbps DL: 46 Mbps
AT UL: 4 Mbps UL: 4 Mbps IE2IE Bzt
10 MHz 3:1 TDD 10 MHz 3:1 TDD
GSA IEK(2011/06)

ITRI Copyright 2011 6
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__________________________________

4G (800
MHz 1.8 GHz
2GHz 2.6 GHz

]

___________________________

900MHz | AN,
1800MHz GSM S =
4G

700MHz 900MHz 15GHz 1.7GHz 2.1GHz 2.3GHz 25GHz 2.6GHz

ovum IEK(2011/10)
ITRI Copyright 2011
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2011 8 26 LTE

O 2011 8 237 85 LTE LTE FDD
225 TD-LTE 12
a 26 LTE FDD
O 2012 93 LTE LTE FDD 87 TD-LTE
6

Operator Launched

Morway TeliaSonera 15.12.09

Sweden Teliasonera 15.12.08

Uzbekistan MTS 28.07.10

Uzbekistan LUCell 09.08.10

Poland Maobyland & CenterNet 07.08.10

LSA MetraPC5 21.09.10

Austria Al Telekom Austria 05.11.10

Sweden TeleMar Sweden 15.11.10

Sweden Tele2 Sweden 15.11.10

Hong Kong C5L Limited 25.11.10

Finland Teliasonera 30.11.10

Germany Voedafone 01.12.10

USA Verizon Wireless 05.12.10

Finland Elisa 08.12.10

Denmark Teliasonera 09.12.10

Estonia EMT 17.12.10

lapan NTT DoCoMo 24.12.10

Germany Deutsche Telekom 05.04.11

Philippines Smart Communications 16.04.11

Lithuania Omnitel 28.04.11

[T — . S I._ah'ia LMT 31.05.11
P —— o, - singapore M1 21.06.11
R — Sauth Korea SK Telecamn 01.07.11
South Korea LG L+ 01.07.11

Germany 02 01.07.11

Canada Rogers Wireless 07.07.11

GSA IEK(2011/10)
ITRI Copyright 2011
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USB Dongle/Mobile Hotspot

————————————————————————————————————————————

NTT DoCoMo

LTE
USB Dongle
Mobile Hotspot

___________________

1.1 45 69
)

T ! Tablet
; TeliaSonera J§ | USB Dongle Mobile Hotspot
N\ € e . i
i 2 | | MetroPCS LTE
. LTE ; 7 TD-LTE . | MetroPCS 14
| USB Dongle ' N
. Notebook USB Dongle .

O LTE

a LTE USB Dongle Mobile Hotspot Tablet

Notebook LTE 3G
u Verizon Wireless LTE
20 /1GB
ovum IEK(2011/10)

ITRI Copyright 2011 10
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2011

LTE 400

Q{2011 LTE 447
]2015 LTE 3.89
LTE LTE
45,000 100% Africa
[] m .
40,000 38,949 o0% —mm N L B
35,000 80% +— _ mMiddle East
70% +— ——
30,000 . Asia-Pacific
60% +— -
25,000 509, -
19.113 L | H B —  mEastem Europe
20,000 ’ a0 L] .\
15,000 30% | - 85 Western Europe
10,000 20% | | B
5.000 2792 8,237 m South & Central
’ 10% — America
14 447 “ : |
0 0% ' ' ' ' ' ! North America
2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015
Ovum IEK(2011/10)

ITRI Copyright 2011
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2010 5 WIMAX 2011 5 WIMAX
Region Deployments Countries Region Deployments Countries
CALA 116 32 CALA 120 33
Africa 117 43 Africa 117 43
Asia-Pacific 113 23 Asia-Pacific 98 23
Eastern Europe 85 21 Eastern Europe 86 21
Western Europe | 79 17 Western Europe | 77 18
North America 53 2 North America 56 2
Middle East 29 10 Middle East 29 10
Total 598 148 Total 583 150
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Revenue Per User

1500
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NTD 200 |
600 |

300 -

2005.12 2006.12 2007.12 2008.12 2009.12 2010.12

0O 2G 842 783 725 635 613 507
| 3G 1,256 1,021 986 885 814 812

* Figures cover only the data of mobile operators who provide both 2G and 3G services
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e Video|will also dominate in mobile

communication (66% by 2014) Petabytes per Month
» Globally, mobile data traffic |will reach 7.000 15%  m Mobie VolP
2.2 Exabytes per month by 2013 and *'* M Mobie Gaming
6.3 Exabytes per month by 2015. TR
e Western Europe, Asia-Pacific and North 3 500 B Mobile Web/Data
America are the top 3 regions in term of = Mobile Video
volume. ek
e Laptop/Netbook is and will be the device that
consumes most. 0
2010 2011 2012 2013 2014 2015
e Traffic migration from fixed to mobile is S,
observed.

Oy -
Petabytes per Month 92% CAGR 2010-2015 petabytes per Month 92% CAGR 2010-2015

7,000 5.5% M Central and Eastern Europe 7,000 B Other Portable Devices
6.2% (CEE)
78%  m Middle East and Africa (MEA) B Nonsmartphones
9.2% Tablet
M Latin America (LATAM) W Taplets
15.7% W Japan B M2M
3,500 W North America (NA) 3,500 W Home Gateways
h
#63% @ Western Europe (WE) W Smartphones
B Asia-Pacific (APAC) M Laptops and Netbooks
29.3%
0 0
2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015
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=_.=f Etlﬁ%i’a‘ ERTYRE your [ Source: Cisco VNI Global Mobile Data Traffic Forecast, 2011 9
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Multiples of bytes

Sl decimal prefixes Binary
Value YSag9€

Name
(Symbol)

kilobyte (kB/KB)
megabyte (MB)
gigabyte (GB)
terabyte (TB)
petabyte (PB)
exabyte (EB)
zettabyte (ZB)
yottabyte (YB)

10°
10°
10°
1012

21 0
220
230
240
250
260
270

280

ved-e

IEC binary prefixes

Name
(Symbol)

kibibyte (KiB)
mebibyte (MiB)
gibibyte (GiB)
tebibyte (TiB)
pebibyte (PiB)
exbibyte (EiB)
zebibyte (ZiB)
yobibyte (YiB)

Value

21 0
220
230
240
250
260
270

280
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" [ataCards
® OtherPhones

Device
Penetration
PS Call
Count
FSHandhelds
Cata Cards

* P5Handhelds
s Data Cards
s (therPhones

» OtherPhones

J . J/

Ref: 3GPP SA1 Contribution S1-111104 from Qualcomm
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LTE-Advanced

»
»

8 targets
£
8 c IMT-Advanced
25 requirements and time plan
wE [T T T T T T .
()
o
Rel. 8 LTE Time
Rel. 8 LTE LTE-Advanced IMT-Advanced
DL 300 Mbps 1 Gbps
Peak data rate 1 Gbps
UL 75 Mbps 500 Mbps
Peak spectrum efficiency DL 15 30 15
[bps/Hz] uL 3.75 15 6.75
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ERRIA TR 46 B ARTIER
TUR AT R4 4G FERBABARSRENAR
010§ 10A 21 A, AR - ERERTEEEER (TUR) BRANARELY 2RO BNTLER

SRR (THRES INT 26 (IMT-Advanced) ) #0948, MREENEGAEYANARER, BLTE
Advanced” '70 “WirelessMAN-Advanced”’, HER Lk INT-Advanced, ERERHEER 4 HA.

O -
E’ REERSE RiE: +41 22 730 6039 — ~

a3 ] fEH: +41 22 730 5939 -
ﬂ1&$ EF#l#: pressinfo@itu.int ~

Pk www.itu.int/newsroom L
e oo e o e o e o e e e Em e e o e

| ERR BN T—f 4G Ban A A T I
I ITU-R B8 IMT REER 4G IREIEEBHEHBEMFHRR |

J2010%10A 21 A, AAR - ERERTHLEEN (TUR) EEMMARRENLE 46 En)ﬁiﬁ‘ﬁ
FEA (FFBR IMT B (MT-Advanced) ) BT, FHXEBIGEITINAGHAOAFEAR, BI“LTE-
Advanced” 'F “WirelessMAN-Advanced™, #EZ % IMT-Advanced, FHEEMAHEES 46 FA.
e v o e e e e e e e e e e e o me
FIETFEERSFNSUL, AFTEN IMT-Advanced 2Tk 4G K4 ITU-R 5D TIEeH, BidH E—iR IMT-
Advanced BT LikfER, EETIERRS THREAMAR. BEAH L ITU-RIESHIL. LTE-Advanced
WirelessMAN-Advanced & FINEE| T ITU-R A% —4R IMT-Advanced #|ERET G474, EREEMAEMT
E20105 11 BEEEARLTH TU-RE SHRESUDIETRES.

EfFEREE KRB EREL: “EREEEAR (IT) HEEREESRALUTLE. SEREKMEE
MERRERARGHE, BEEBTHEEAEL FAHRE. BEEANEATRBLERT RN SREF
£R, ANRREETELERSHE MG 3. "

“BHABEANA, FIMT-Advanced REMBHES, MHRFESTHN TR, BATRITUMAEHEERE
#FEOETML. "EREREAS2BEREERFE.-SRRABREMZ—2RITARTRAMNE, “BAKE
E|H% IMT-Advanced #7 ITU-R BILE, EIMEMSEEN 46 BARTRRNF RS- ERTATAE.

HEIRERENE IMT-2000 (36) RERUSAIE. ITU-REET 2002 FEEHEEHRBULN IMT RERE
B, BT MT-Advanced (4G) iT31, FREEH MT-Advanced BETREE. MUTEEER, URiEESN

IBERAE. ES5URSEARSELE, EREE 2009 £ 10 ARBIMAHERE—2E T EHITE. HEE
BEH R &R MRIMRTEN MET ERRIE. PRMJEM TUREARRBZEZTHNE #32
FLERHARBIATE IMT-Advanced 3R . X2 FARIVGH N IMT-Advanced BN SRME, X—HE )
FAE 2012 EENETIREIZERER S ER NI TU-REUBHITES. ¥

IMT-Advanced (4G) RET— et Fs, BUETL tHET—RENABIRE, BUEFRENHY

1
EFD. BSHE. F-HERETSEELE. *

ATET 2 BTk SR E £ ITU-R 5D TEMAERE, REETHE A IMT-Advanced BELTh i A 8047k . BiRsFa =
ERSRARRTHS. —

ITU-R B AL e 5 LA IMT-Advanced S TEF RIS A, Bresrazsearanypy | & GLOBAL INITIATIVE
AFES. BERESERE G BT EEEEERAE.

SMTAF IMT-Advanced EERIHHINEER
www.itu.int/itunews/manager/display.asp?lang=enfyear=2008fissue=10&ipage=3%fext=html

4
your [ife

IMT-Advanced (4G)

Y g

0. - Quinnx

15



3GPP LTE =258E%

“Identifier” Frequencies (MHz)

1 IMT Core Band 1920-1980/2110-2170 “Identifier”
2 PCS 1900 1850-1910/1930-1990 33, TDD 2000 1900-1920
34 2010-2025
3 GSM 1800 1710-1785/1805-1880
35, TDD 1900 1850-1910
4 AWS (US & other) | 1710-1755/2110-2155 36 1930-1990
5 850 824-849/869-894 37 PCS 1900 (1915)1910 -1930
— ———— Center Gap
6 850 (Japan) 830-840/875-885
38 IMT Extension 2570-2620
7 IMT Extension 2500-2570/2620-2690 Center Gap
8 GSM 900 880-915/925-960 39 China TDD 1880-1920
9 1700 (Japan) 1750-1785/1845-1880 40 2.3 TDD 2300-2400
10 3G Americas 1710-1770/2110-2170
11 UMTS 1500 1428-1463/1476-1501
12 698-716/728-746 Additional (FDD&TDD)
13 777-787/746-756 3.5 GHz 3400 - 3600
14 788-798/758-768 3.7 GHz 3600- 3800
17 704-716/734-746

[] = under study in 3GPP
Ref: TS 36.104 Base Station (BS) radio transmission and reception
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FIXLTER A5

H F35% L“LE_W_ > 2009 (2) 2010 (15) 2011 (18 ) 2012(F5t)

700MHz (FCC), FDD (3) Verizon (USA) Smart(PHI), AT&T(USA)

700MHz (APT), FDD

800MHz , FDD (5+1) Vodafone (GER) 3;((5:%)’, I??ZS(I?)K)’ LG U+(SK),

850MHz, FDD
900MHz, FDD
1.5/1.7GHz (JPN), FDD

1.7/2.1GHz (FCC), FDD (3) MetroPCS (USA) Rogers(CAN), Bell Canada(CAN)
Omnitel(LT), LMT(LAT), M1(SIN),
1800MHz, FDD (5+4) Mobyland & CenterNet (POL) Telstra (AUS),DT(GER), CSL (HK),

TolimCarammanwe (CIAI
rchnyuoviiciu (riivy

1900MHz, FDD

2100MHz, FDD (1) docomo(JPN)

2300MHz, TDD CMCC (China)

. MTS, Ucell (UZB), CSL (HK), Tele2/ | _ .
2600MHz, FDD (15) '(I'sgaRS%rI\;)era Telenor (SE), TeliaSonera (FIN, ID“Q?B'II((;(AUT)' Etisalat(UAE),
g DK), Elisa(FIN), EMT(EST), A1(AUT)

2600MHz, TDD(3+1) STC(SA), Mobily(SA) , Zain(SA) CMCC (China)
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a:E MEEE ETFRA your life 26

L]
it |
-



E4%imas{fe

2 8FLTESF 1

AIEA161FLTELA I

HP Pavilion dmi- 0 EV-DO Fuawsi Vodatonz B1000 00 None P iNireless USS-32036-AL- 800, 1800, 2600 None
o | Lancam 168142 T00__HSPA- E
HP Compag CQ10- 700 TBC L2 FLB00 00 TEC I Wireless USS21341AL 00,2600 Nome
85T [=XT]
Le HLLEC Japan_HSPA
TA DTPI50S LTE AWS, L-band__HSPAw Fanasonic Toughbook CF-53 TEC HSPA WEC BERide TEC msPA P Wireless USS041213-AL- 700, AWS  Mone
Cisco EHWIC4GLTEN 700 EV-DO EV-DO 03
NetComm LTE WiFi TEC _HSPA+
Cisto EHWIC-4G-LTE-A T00_AWS, 2100__DC-H5PR= Samsung N350 TBC__HSFA- Meigear ""% 00 HSPA B Wireless USS40-AL-05-A 2300 Moo
Cisto EHWIC4GLTEG 800,000, 1800 DC-HSPA= 1) L0100 1500 Mone
s S  — =
Ericsson F7500p 700, AWS__THC . svpo e LE00 T0__EV-DO
GCT GOMT240 chipsel Quad_TEC IR ST s 15 Arenaline ADS00 700, AWS _HSPA
Frankin M700 LTEFSPA- TEC HSPA= BR300 Voioang  HePA Molorola USSLTET110 TBC _TEC
viirsiess s r U — Nexpring LTE USS Modem 700, AWS _ OC-HSPA=
Frankiin MT00 LTEEV-DO 70O EV-DO - FiSPA. Mokia RD-3 mult mode: TEC  HIFPA-
\irsiess MirT 45100 T CV-DO P Han MCSS1 0 EVDD
FHuanei EMSZIV TEC HSPA wirskess
L WM300 700 TBC V5510 Revolution f;_":m z ?z ?{:\o Navate! USSSSIL 0 EVDO
L L2000 700 TEC Dwoid Bionic Mot " Wircless
Navatel E1625 700 DC-HSPA= 3 GalaxySdGLTE ZCHAC Panizch UML200 0 EV-DO
Wirelass vibrant Ew;e iR I Eeio Samsung GT-B3730 2600 HSPA=
Novatel EIT24GLTE 700, ANS  OC-HSPA< Siema Vireizss  ARCaM 7545 ;z HSPA- ‘Samsung ET-B3710 2600 Wone
Wiireless ArLink GXES0 HSPA. Samsu GT-B3740 800 Mone
Navatel Expente E351 T EV-DD - = g_gg— SiemaWirslzss  AirCard 3130 B0, 1800 2600 DIC-HEPA-
Viirsiess Sierma Wireless _AirCarg 3200 800, 1800, 2600 DC-HSPA+
Navate! Expecite E362 00 HSPA- ELiE ol el TE ‘ALEQD TBC  HSPA-
o — VDG Vioed Wutiband  HSPA- T
Novatel Expedite E371 TOO, ANS  HSPA+ EV-DO TTE BLE20 TEC  HSPA-
viiretess EV-DC V2000 Multibang  HSPA+ == iy Rl
Movatel Expedie E373 Muliband  DC-HSPA= S B 1800 later
Wirsless veia Mutibans - HSPA- e WFE20 100,210, 2600 HSFA=
: EV-DO V4200 Muttibang &T— = 200, 1808, B
= e e MF25L TEC HSPA-
SCOMA VA0 Wutiband  HSPA-
Qualcomm MCAE225 chipset Muiband  DC-HSPA= EV-DO
™ VilnACcess VA126 DC-HSPA-
SCOMA MF31 modile TBC  DC-HIPA+
Renesas 5P2531 modem Multioand inc. TOD  DC-HSPA= hotspot
SLEC L MFS2 modie TBC HSPA~
FR=ngsas MPS225 Muttiband _ DC-HSPA- 1
Sequans SGN3010 TOLTE Bands 38,40, 41 _Mone ZLR-20705 00 TEC BandRICh 18
Siems Wireless _ AFprime MCT700 T00, AWS__HSPA+ WHRZ11 700 HSFA
Siema Wirskess  Arprime MCTT0 500,300 1800, HSPA- EV-DO
10 00 FePA Samsung 13
e EV-DO
Siera Wirskss  Arprme MCTTE0 700 HSPA-
EV-DC
ST-Enicsson ﬂu Muttmode Quad  HSPA TBC _HSPA- ZTE 1 2
L 20U DU-HOFA+
ST-Ecsson____Thar Mr20 Multiband__ HSPA= ::’ SE00 DeeFAS
ST-Encsson Thor M700 Quad  MNone H
700 DC-HSPA-
e Tt oo 0 oE A TBT) OGP Huawei 10
FOD and TOD 2600 inc TOD m—ﬁ—l_m e
WTABLETS TOO 2600 DC-HSPA- LG 9
Acar \conia Tab ASCO 100 HSPAe Cradksont WER1000 T HSFA Bandric BandLuxz C510 AWS, 700 (B13]  EV-DO
Cise Cins 00 EN-D0 EV-DO BandRic BandLuxe C512 850, 1900 EV-DC
P mr— “oom o0 EvDO Cradkgont C2A250 700 EV-DO Frankin U700 LTEEVDOD TBC EV-DO
i viirziess
Rl 45 Playbook. W EBV-DD | Crdepomt  MORWN T FWDO
Samsung Galaxy Tab LTE 700 EV-DO Cradipoint CTR35 Travel 00 HSPA- Frankin U700 LTEHSPA- TEC  HSPA~
e TEC _HSPA Touter virziess
= Ligni LTE T EVDO Dovade 4GR Mutiband__ DC-HSPA= Huawei E382 800,000, 1800, DC-HSPA-
S0 HoPA Daovade GN Whitiband _ DC-HSPA- 21
Ttms kA S Dovado TINY Mutiband  DC-HSPA Huzwel = 0O, 2100 DC-HIPA+
EV-DO
= T e Fujisu S G200 Japen_ HEPA Fuawsi 2] 700, AWS, 600, DC-HSPA-
Huawei ES33 parsonal HS 700,500, 1800, HSPA 1B00, 2600
bet :"rg'“e s o0 HSPA ‘o100, 2600 e E398 T MoDie TBC  DC-HIPA=
¥ Den Latiute E6420 700 HSPA Fuzwel E230B331 E00_ Mome - Speedsich 2 7
WFR Huawei B5as 800, 900, 180C, HSPA HuTwei |E398 Visdafone TEC DC-HSPA-
K5005
GammaTesn __D12C 7w TeC sl




EIKEIREELTERPEERMN

+ #£2011Q2 - ZIXLTERHPEAI2008F

+ | TEFR{RE=EZERAPEERMN
v Verizon : H2010Q4436.5&FLTERF + 2011Q1 K E4I56.58
v NTT docomo : H2011/5897 2ELTEREEZE2011/78920.58

Global LTE Subscriptions —2Q 2011 Verizon:
1.9 Million Subscribers Worldwide
Us/Canada
s 65,000 565,000
= 8.7 Efﬁ
NTT docomo :
Western Europe l.lsﬁﬁ'. H_—H—_“'""'-i Eastern Europe 0.21%
Saured: lnforms Tebecoms & Madia, huns 3011 WeTSs _...mm;:fﬁ., 7 2; 600 2 05, 700

Source: 4G Americas \_/

& o B pie o Reflesh ~ <
i;f PFEEE = TFRA uf:jr [ife Z'BI?:I 28



LTERS A AR #5 EE X

+ IRIRFEBRBERIER
v BRILTERERBITEIZIE LR A E
v RBBRMILTERRABZ Flat Rate - MRS ERHIR

HEEENENEEL R - BB BIZGBEEE
v MRIERLTEIEIREEFNIRHNGEEEAHEEE L=

17

18
= 16
€ 14 -
g 12 10 10
<. 10 8
o
€ ¢
a 2 2>
> 5 l
0 |
Q A o > > 2 S A
.\,‘,0 <& Oé\ (\Q} & ;\o(\ Qg’k "”\.’k
RPN\ @ P O NG ,@,@ NS
& & &
< R N X =
P H & &8 %
G A . &Y N
G A A >

FPREREFETEE your /it 29



Mobile Application Enablement

High /
(y msec) Limited 4G Impact
Enhanced by 4G

Enabled by 4G
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Source : CSMG “4G Services — Market Opportunities and Implications”, 2010/03
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Multi-band:
/00MHz, 800MHz

2.3GHz, 2.6GH:z...

Multi-mode:
GSM/3G/HSPA/LTE

|l LTE

Handset
Multi-advanced

function:
MIMO ,CoMP...

O

Multi-duplex:
TDD, FDD

Squeeze above all in? OR Drop some of them?
= MIMOO Multiple Input Multiple Output
/ CoMP[ Coordinated Multiple Point 36
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BenJang
Text Box
MIMO：Multiple Input Multiple Output CoMP：Coordinated Multiple Point
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Access
Router

:xz" Femto s Wi-Fi Access
Gateway :X: Gateway

500 MHz .4/5 GHz 00 MHz552.6GHz

y ]

IR g = -
7 53?73(3 g Wi-Fi é’g LTE

éFQZG

00000 DOBBU (Base Band Unit)[J RRU

= = i—i‘_.-:“‘f&fm.ﬁ}z (Radio Remote Unit)0 O O
BBUORRUOOOOOOOOOOOOOOOO 37
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BenJang
Text Box
分散式基站由BBU (Base Band Unit)和RRU (Radio Remote Unit)組成。
BBU與RRU分別承擔基站的基帶處理部分和射頻處理部分
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