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• AMPS: Advanced Mobile Phone System
• GSM: Global Systems for Mobile Comm.
• GPRS: General Packet Radio Service
• PDC: Personal (or Pacific) Digital Comm.
• EDGE: Enhanced Data rates for GSM

Evolution
• UTRA: UMTS Terrestrial Radio Access
• HSDPA: High Speed Downlink Packet Access

cdma2000
1XEV-DV

cdma2000cdma2000
1XEV1XEV--DVDV

cdma2000cdma2000
DO

IS-54/
IS-136AMPS

cdma2000
1XRTT

cdma2000cdma2000
1XRTT1XRTT

cdmaOne
(IS-95A)



3

WOCC

Worldwide Handset Shipment ForecastWorldwide Handset Shipment Forecast
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• Higher Network 
Coverage

• Better Handsets
– Power consumption
– Complexity
– Features
– Cost

• Lower Tariff

DoCoMo FOMA Subscribers GrowthDoCoMo FOMA Subscribers Growth



5

WOCC

Complexity Comparisons of 3G with 2.5G HandsetsComplexity Comparisons of 3G with 2.5G Handsets

NEC e606
(W-CDMA)

Moto A830
(W-CDMA)

Nokia 6650
(W-CDMA)

EDGE Phone
(2003)

IC Count 108 68 29 13
Silicon Die Size 17.33 cm2 7.70 cm2 4.54 cm2 1.93 cm2

Total Component Count 1421 935 629 381
Connection Density 49.5/cm2 28/cm2 25.5/cm2 26.5/cm2

Source: Portelligent Inc. (2004) 

e606 (NEC)
Motorola

A830
Nokia 6650
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Illustration of Handsets Hardware StructureIllustration of Handsets Hardware Structure
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- Camera
- Battery
- Bluetooth chipset
- Memory card
- others

One-Chip Solution (Feature Phone)
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Illustration of Mobile Applications EvolutionIllustration of Mobile Applications Evolution
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HW PlatformHW Platform
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Challenges in Developing 3G HandsetsChallenges in Developing 3G Handsets

• W-CDMA Essential IPR (Intellectual Property Right)
• Interoperability Test (IOT) of Dual-mode Handset
• Complexity of 3G Applications SW
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WW--CDMA Essential IPRsCDMA Essential IPRs
• Not like in CDMA world, lots of companies own W-CDMA 

essential IPRs
• 3G Patents (originally called 3G3P) is a member-managed 

company that intends to  provide services for evaluating, 
certifying, identifying and licensing essential patents for 
realizing third generation (3G) mobile communication systems
– But major 3G essential IPRs owned companies, such as Ericsson, Nokia, 

Motorola and Qualcomm, do not join them as yet
• Solutions

– Prepare to pay the essential IPR fees 
– Try to own W-CDMA essential IPRs
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IOT of DualIOT of Dual--mod Handsetsmod Handsets
• Scope of Handsets Verification and Validation (V&V) Works

– Unit Test, Integration Test, Field Trials, FTA, IOT, Regulatory 
(EMC/EMI, SAR, etc) Test, Customer Acceptance Test

• IOT Problems in Early Deployment Stage
– Infrastructure vendors may have different interpretation of 3GPP

specifications
– Coverage of 3GPP conformance test cases (TCs) is not sufficient

• Solutions
– Find bugs in field trials
– Try to develop 3G Test Cases
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TTCN Test Cases Design FlowTTCN Test Cases Design Flow
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&
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Verified Test CasesVerified Test Cases

Deliverables

Nokia 6650

• TTCN = Tree and Tabular Combined Notation  (ISO/IEC 9646-3)
• TTCN is for the specification of tests for real-time and communication systems
• TTCN is abstract in the sense of being test system independent
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Complexity of 3G ApplicationsComplexity of 3G Applications

• Challenges:
– More and more applications will be added into 3G phones
– 3G can support several teleservices (ex, AMR call, FTP download, 

File transfer, etc) simultaneously
– Handset applications may run concurrently 

• Solutions:
– SW engineering discipline, complete test cases and automatic 

testing SW Complexity
– Object Oriented SW Architecture Concurrent applications
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Thank YouThank You

Also sincerely thanks for MOEA’s budget support in ASUSTeK’s 3G project
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ASUSTeK is Active in 3GPP Standardization WorksASUSTeK is Active in 3GPP Standardization Works
• 79 contributions (Change Requests (CRs) and technical 

proposals) have been accepted in RAN2 and T1 meetings up 
to October 2003

• One of the significant contributors worldwide in 3GPP RAN2 
(Radio Access Network 2) group
– In 2002, ranked 6th by the number of CR’s agreed in RAN2
– In 2001, ranked 7th by the number of CR’s agreed in RAN2 

• Aims to own 3G essential IPRs
– More than 50 patents related to 3GPP L2/L3 protocol stacks have 

been filed
– Over 20 of the them can become 3G essential IPRs
– Has been granted Nine 3G essential IPRs from Taiwan and USA
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Agreed CRAgreed CR’’s in 2002 in RAN2, FDD, Release 99 by Companiess in 2002 in RAN2, FDD, Release 99 by Companies

Company 25.321 25.322 25.323 25.331 others Sum 
Ericsson 3.00 3.00  48.08 6.60 60.68 

Qualcomm 3.00 0.50  22.33 0.10 25.93 
Nokia    20.25 4.10 24.35 

Motorola    20.08 0.50 20.58 
Nortel 1.00 1.50  15.00 0.60 18.10 
ASUS  4.00 2.00 10.83 1.00 17.83 

Siemens   0.50 6.83 4.00 11.33 
TTPCom    10.00 0.10 10.10 

LG 1.00 1.50 0.50 0.50 2.50 6.00 
Alcatel    4.08 1.00 5.08 

DoCoMo  0.50  2.00 0.50 3.00 
Philips    1.50 1.00 2.50 
others 1.00   9.51 4.00 14.51 
Total 9.0 11.0 3.0 171.0 26.0 220.00 

 

• TS 25.321: UMAC
• TS 25.322: URLC
• TS 25.331: URRC
• TS 25.323: PDCP
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Coverage Analysis of WCoverage Analysis of W--CDMA TCsCDMA TCs

UMAC URLC PDCP RFC2507 BMC URRC Total
TS 34.123-1

V4.2.0 22 46 9 0 7 239 323

ASUSTeK
Added 12 126 52 45 0 266 501

Source: ASUSTeK Computer Inc.
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