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[1. Future Mobile Device

- Convergence Trend

- Service Trend

- Network Evolution =58
- Handset Trend

- Future Mobile Requirements

3/ 36 @ LG Electronics



Convergence Trend

Convergence is taking place in each area for the Ubiquitous Commun. Era

[ Terminal ] | Network ] | Service ]

Personal Space Bank
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Commerce
Medical i) =
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Office.. &
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m Advanced Sensing Technology m All IP Network m Multi-Device Interface

m Broadband
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Convergence Trend

The Stages of Convergence

Convergence
A

Handset Convergence
One device for multiple access

_ ivpes and applications
Pre CDI‘IVEI’QE“CE Network Convergence
_A Seamiess handover between

nefworks

Product Level Convergence --_'1
Single mailtbox for
fixed and mobile

Commercial Convergence
Single bundie of mulftiple

services with one price

Source: IDC, 20056
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Service Trend

Data Transmission Speed - k bps
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Service Trend

Contents
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Service Trend
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Service Trend

Telematics will serve diverse converged services such as Navigation,
Security, Information Service

Cellular Network | Telematics/Data | Telematics Device trends |
(((‘T)))) S Jescors CQ'GPS satellite @ Service trends
- Traffic Information, Navigation
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€ Emergency control
- Rescue, Auto
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o _ : Service
® Ubiquitous service Location Search

drive _ - Interoperability between

- Traffic Information Heterogeneous Networks

- Navigation

€ Auto diagnostics € Car Entertainment, Car Office

- Auto diagnostics, oriented device
ACN
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Network Evolution

Each path of 3G evolution, LAN/MAN evolution, and digital
convergence will be integrated to be 4G system in 2010~2015

Sy
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L. 2G P.5G 3G 3.5G 4G
§§ Integration
oot o * 802.20/21 =
coﬂ\'e‘ge“ \ca\\oN
Network Agnostic oV _
Interoperable Te\e;‘oadcas\\:\‘?e » 802.16e (Mobile)
(Q° s
< . - I Co(\\{\?e\ess 802.16a/d
< Mg WES  gence - 802.16
= Convergence oV’ - - 802.11n
Lo
TS LAN/MAN
=
10Kbps 100 Mbps
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Network Evolution

Possible Evolution to MIMO-OFDM

- OFDM/OFDMA may lead the next generation technology
- CDMA evolution can be extended

L

Level of Investment in the Technology

e=lime

Source: Rysavy Research, Datacomm Research
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Handset Trend

Handset is evolving to fulfill service requirements

* GSM/GPRS, EDGE
* CDMA (1x, EV-DO, EV-DV)
« WCDMA

* WLAN, Bluetooth

- Server - New Convergence
« S/W Platform Application

services
(Java, MPEG4...)

* Display
* Camera
* Multimedia Chip
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Handset Trend

Drivers & requirements for handset evolution

e e e R

* Video Telephony * Early Adaptor - High-resolution image with
* Digital TV no disturbance
\ * M-Commerce - Broadcasting reception
§ * WLAN - Security
o * Hybrid network roaming
e e ——————— s s A ban b esasesenenesassanssesesssnssanst SO R
. -ﬁ
g’ - VOD/MOD « Infotainer - Realistic image/sound
,0%3 *LBS e Large screen
8 * Network Game * Large memory
e —————S,—
-
ssagin * MMS » Social eImage capture device
* E-Mail/Chatting Communicator
oic * Voice * Penny Wise * Call quality
* SMS * Portability
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Handset Trend

Camcorder phone
VOD/MOD phone
MP3 phone

Camera phone Game phone
MMS phone

Plain phone

v'TFT Color
v'STN/TFT Color v'QCIF, 2~2.2"
v'120x160, 1.8” v 100K~300K pixels
v'B/W Screen v'100K pixels CMOS v'40~64 Poly, AAC/MP3
v'"Mono Tone v'16 Polyphonic v'3D Graphic Engine
14/ 36

Video telephony phone
Digital TV phone

WiFi phone

Smart phone

v TFT/OLED Color

vQVGA, VGA

v'300K~ pixels CCD

v'128 Polyphonic 3D sound
v External Memory

v TV Tuner
v'WiFi/Bluetooth

v'Finger print recognition
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Handset Trend

Handset evolution is positively(+) related to service evolutﬁ_w__

g alis
i
b e

Handset Evolution

Y
3G324.M
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MPEG4,H.264

Removable
Credit Card

CMOS/CCD Camera

TFT Color LCD

GPS Chipset/
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Midi Chipset
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Java Virtual Machine -

"N

WAPL.1 |
(ME/UP Browser)

Wide LCD

~ Service

SMS Internet Character/ App. LBS MMS VOD M-

Evolution
Access  Melody Download Commerce
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Handset Trend

Multimedia/ : \ (== Ubiquitous/
Digital [ | Per sonalized
Conver gence | \ ' Service

« MP3 Player — Sy T « User-specific service
e Camera/Camcorder g ; » Location Based Service
« DMB/Radio ; » Machine-to-Machine

* 3D Video Game Communication ... =
* PDA ;ﬁ"ﬁ

Fast Evolution/

Networ k Conver gence

» Horizontal Evolution * Vertical Convergence

* GSM/GPRS-> WCDMA - HSDPA > HSUPA » Broadcasting
* cdma2000 - EV-DO - EV-DO rev. A  Cellular

» 802.11b - 802.11a/g -> 802.11n/UWB » Hot Spot

* New Accesses * Fixed
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Future Mobile Requirements

Provision of Ubiquitous Environment
— Convergence of computing and communication
— Not constrained to places, devices or contents

High Quality Services
— Guaranteeing service continuity
— Delivering broadband wireless contents

e Same extent to current wired
e Regardless of user location

— Supporting a variety of user intension =:="1

e Broadcasting, Cellular, WLAN, WMAN, etc.
e Easy access

User-friendly Cost
— Low service charge
— Low cost infrastructure, mobile device
More feasibility
—Better spectrum utilization
—low-power, adaptivity and flexibility
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[1. Software Based Platform

- Need for software based platform

- Multiband Multimode feature

- Reconfigurable feature

- Standard Interface feature

- Advantages of Software Based Platform
- Reconfigurable Platform

- Software driven hardware
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Considering the future mobile requirements,
Software Based Platform would be the best solution

2G

[Interactive] 3G Ubltﬁlltous

Eroadband

OF ;
m Focusing on i
~SoC : these features
Network wpanN WMAN s “ 4 inthe point of
h | Coverage & SOR : software based
[Connectivity] WLAN  WRAN : i platidi
Muitiband
tnteractive ., .
Broadcasting  pug/pvs Convergence
D-TV

19/ 36

@ LG Electronics




Multiband Multimode feature.

Software based platform should support Multiband MultiMode

3,500
3,000
m4th Generation
B TD=5CDMA
o 2200 mW-CDMA (UMTS)/HSDPA/HSUPA
_ﬁ CDMAZ2000 1xEV-DO/Rev A/Rev B
‘;ﬁ 2,000 CDMA2000 1xRTT
@ EDGE _
5 mGPRS ity
00 miDEN
é G5M
3 mPDC
e cdmaOne
TDMA
500 Analog
I:l \

2002 2003 2004 2005 2006 2007 2008 2009 2010
Global Mobile Handset Subscribers by Standard

Source: iSuppli Corporation Wireless Systems Service, 2006
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Single Radio Cellular
Devices are evolving toward
Multi-band Multi-mode Radio
Cellular Devices.

Fixed access & backhau! applications Mobility spplicaiions

802 _t6d 802.16e
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Reconfigurable feature

Software based platform should be reconfigurable
The components or intellectual properties (IP) should be
reused to reconfigure the mobile device.

Software based platform can be integrated into various mobile
devices with reusable hardware, software and related IPs.

Applications (Waveforms)

Device Drivers

Operating System

Device Hardware

© 1000 5CA Tacheea

Component Portability

Sources: SCA Technica and OMG
(www.omg.org) 221 36 @ LG Electronics



Reconfigurable feature

End-to-End Reconfigurability Rationale

Mobile Operators Service and _Appllcatlon
Providers

Scalable and reconfigurable Open flexible platforms Integrated telecommunication,
infrastructure ® And associated execution environment
® That optimizes resource environments. ® Variety of services and
o Usage ® Deployment of enhanced applications at
New applications and features i1In reduced Time- ° affordable prices
tec@nqlogies offered more to Ability to use
efficiently. High return -Market reconfigurable equipments

on investment, reduction to reach required
of CAPEX and OPEX costs services—at—times—and

alasas when / where they

Wider markets by offering Consolidated framework

customized solutions ® Wherein the wireless

® Development of “plug and environment should evolve
play” technology will ® Easier access, better
ease mlgratlon to new Spectrum management,
standards, protocols and follow-up of ethical and
applications unknown as technological rules
for today
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Standard Interface feature

Platform Interface Standards - —
Platforms and standard interfaces are
OBSAI — Open Base Station Architecture Initiative being specified at the subsystem and
| module level to facilitate multi-vendor
EYETEM EQFTWARE Sou rCIng
. J
Open interfaces ST | e o .
I i Handset RF Digital Interface Standard
RADIO WCDMA GSMEDGE CDMAZ000 .. i
RP3 # M st - Bauaiu - e A S F': rip*h
RP2 A s oo | T S RaTain o] .
TRANSPORT EN e E g
———— e P R e S S el ™ e _,\..J"' ChiDala _‘.-':“‘
CEIEn
C R Ik
. . RP1 »
CPRI - Common Public Radio Interface “mo ]
- - - ol
Radie Equipment T LEn >
Contyol (REC)
I:il: Control Sync s Uu
&r‘T'm A A (Sources: OBSAI: www.obsai.org; CPRI:
Layer 2 www.cpri.info; Handset RF Digital
PHY . Interface Standard: DigRF Baseband/RF

b J] Digital Interface Specification, EGPRS

Digitized Radio Base Station = - S = =

e al int face specification Version; Digital Interface Working Group;
Version 1.12, 2/2/2004.)
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Advantages of Software B:

Software Based Platform has many advantages

Fastest Time-to-Market Feasibility Adaptability,

* Reduce Development Cost
» Competitive Pressure

» Cope with Customer needs
* New standards

= Radio function can be implemented
in digital HW that cannot be
implemented in analog HW

= Modulation schemes for diff.
Environment

Elexibility Upgradability.

Advantages of
* Need to differentiate
* Eliminate worries about standards or SOftwa‘re B ased

interoperability Platform

e Multi-band, Multi-mode, Multi-protocol

= New emerging Standard

Platform Stability: Reduce Development Cost

= Radio functions implemented with
DSP with No tuning Requirement,
as typically required in analog HW

= owest “Total Cost of Development”
= Cost Scalability

= Standards evolution and update
= System optimization & Field flexibility

25/ 36 @ LG Electronics



Reconfigurable Platform

Components of Reconfigurable Terminal Modem

- Direct Conversion/Very Low IF Transceiver
- Fast AD/DA Converters
- Reconfigurable Baseband Modem

Reconfigurable Baseband Processor

- Processors: Programmable
e General Purpose Processor: Comm. Protocol, Control (ARM, x86 ..)

» Application-Specific Instruction Processor =
e DSP: Fixed/ Floating Data :
: b . 5 .
PFOCGSSIng Processor Memory IEr(I)ngSesnltnsg Ié?ecgzsrlltr'lsg
. Array 1 Array N
- Parameterized Hardware , , , ,
e Viterbi/Turbo Decoder.. 5 [ | Ne‘W"”‘IC‘m““S |
» FFT/FIR filter )
i} Parameterized Parameterized Parameterized
- Processin emen rra Hardware 1 Hardware 2 Hardware N
P g El t Array
e Multi-Core DSP
e ALU-Farm Reconfigurable Baseband Processor

Source: Draft of ITU-R WPSF PDNR IMT.SDR
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Reconfigurable Platform

Technical Issues
W Multithreaded baseband processor B Reconfigurable terminals :

- High-performance and low-power Fully adaptive software reconfigurable system
- DSP, Java and Control Processing - Flexible and adaptive RF front end
- Programmable High Power BB signal

“l Sophisticated compiler technology
- Automatically generates DSP operations
- Automatically multithreads applications
- Hand coded performance

=
- 3
H/W Aspects S/W Aspects

Processing

System Aspects

© Programmable Antenna/RFU @ High speed system switching @ S/W Architecture
) and Inter-system Handover - Adaptive middleware technology,
@ Tunable Filter API design technology
@ High-speed ADC/DAC with @ Environment adaptive @ SCA/Meta language
wide dynamic range communication

(Cognitive Radio) @ OS/Middle Ware

@ High performance © Over-the-Air S/W Download
Baseband processors - Wireless protocol technology,

Reconfiguration technology

J
@ LG Electronics
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Software-driven hardware

Easy to design, upgrade & manage,
Small size, Low cost & power consumption ...

Software

-driven A

Hard‘Nare || Antennal

Portion
|_RF_| RF Front-end :Up/Down Converter, Amp, Filter
| HssP_| High Speed Signal Processing : Modulation
| Lssp | Low Speed Signal Processing : Coding . ;ﬂ
| Ps | Protocol Stack : Call setup
Local Control : H/S & S/W resource management

Future

E

sodennf
sotoneli-
1918

: Softvare-driven Hardvare i
=
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Software-driven hardware

Multimode Baseband Solution space

—e—DSP
On-the-Fly Programable -

Reconfiguration >
Parallel Computing pgp < FRCA A\\
: Deep Pipelining, } N
2
1

SIMD, VLIW, Built-in -
MIMD / SP processor Small Size Cons?Jvr\:?;;tion
Reconfigurable ' Parameterized \
Microcode (— | Solution | +— ASC
Multi-Cor / \

Multi-Threading

—&— Parametric H/'W
ASIC

Multi ASC Inlf;zw:;t Capacity
Processor
Multi mode Baseband Solution Space Selection Criteria
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Software-driven hardware

Software controlled RF solution

2 Flexible transceiver
: Each circuit is digitally configurable and can be optimized for each
protocol
- NF, input match, output match, linearity, etc.

2l The transceiver must be a software configurable RF to Digital
Transceiver which addresses the Different Performance
Requirements of Multi-Band, Multi-Standard Applications
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(1. LG Electronics’ R&D

1. Korea IT 839 Project =
2. Vision
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Reconfigurable Terminal Mode
Project — Korea IT 839
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PDCP: Padket Data Convergence Protocal U########AAA A U
RRC : Radio Resource Managrment ™A olol1]1]|2]2]gl3
SM  : Session Managrment Me FAN #0
R : Vidl Router o

32/ 36 @ LG Electronics



Reconfigurable Terminal Modem_D velopmen
Project — Korea IT 839

UE L1 S/W partitioning and Optimization
- Multi-core DSP
- Multi-thread programming

e

SB3010CS (RF Control

DSP CORE 1 DSP CORE 2

N
) RxIQDMA

e

ARM 926EJ-5

DSP CORE 4 DSP CORE 3

S Eth < ® Multi Port -,
Inm:;::; Memory
—p| Controller | PMM (Th1)
PAM (Th1) j
A
h J Y

FPGA
External
@ : Memory Trubo
Decoder
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S/W based Multimode
Common Mobile Platform

- Reconfigurable baseband Modem

- Soft RF/ABB
- HSDPA, Mobile WiMAX, WLAN

- Spectrum sensing for Inter-RAT HO

LCD

Camera

Vibrator

Battery

PC Interface

Duplexer

Memory Card

Multimedia
Accelerator

Speaker / Mic.

Existing Multl mode Handset
With multiple modem hardware
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HSDPA “M-WiMax “
3&3 162" :
- 802.11h
% é é# |
W-MdN MBMM Han

.S’GPP

—

iWideband
Antenna
i (MIMO)

Multi-Band Multi-Mode Control S/W

HSDPA S/W, M-WiMAX S/W, WiFi S/W

l_
O
(W)

Camera

Speaker / Mic.

Vibrator
Battery
PC Interface

Memory Card

Multimedia
Accelerator

S/W based Multi-mode
Common Mobile Platform
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LG Electronics’ R&D : Vision

e

LGE focuses on key technologies for enabling future user

demands
PRODUCT TECHNOLOGY
® Global technology leadership

® Provide the most competitive
in mobile communication

products for future users
e Advanced development and e Development of core

time to market of the B3G technologies for the next i
products generation —
GLOBAL STANDARDS |
e Actively participate in global fora e Contribute the global standards
e Open to cooperation in realizing e Become one of the major
the goal of future world companies for the advent of new

B3G standard bodies
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