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m 12 5 11:50 BR0O087
m12 6 11.50 BR0O087
m12 7 07:30 08:40
WWRF Le Grand Hotel Working Group 3 Meeting
Contribution Cross Working Group Discussions
m 12 1012 Nortel Network UMTS

“ Advanced UMTS Radio Interface’

m 12 13 11:20 BR0088 12
14 08:30
3. WWRF(4)
Alcatel 12/06~12/07 Le Grand Hotel
m 12/06 WWRF Plenary Session 11
m 12/07 WWRF Working Group Meetings Contributions

3.1 WWRF Plenary Session

WWREF Plenary Session
“ Approach to the Future of Wireless World”, (Alcatel)
“ Regulating the Wireless Spectrum”, by Mr. Feneyrol (ART- France)
“Point of View from CEC”, by Dr J. Da Silva (European Comm)
“Managing the Wireless World Evolution ”, by Mr. A. Fouquet (FT- R&D)

“Organizing Wireless Research in France”, by Mr. M. Welll (Ministry of
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Industry)

m “Keynote Address’, by Dr B. Meyerson (IBM-USA)

m “WWRF Achievements in 2001-Overview of Book of Visons’, by Mr. N.
Niebert (Ericsson)

m “WWRF Achievements in 2001-WG1 User in the Driving Seat”, by Dr. Ken
Crider (Motorola)

m “WWRF Achievements in 2001-WG2 Service Infrastructures’, by Prof R.
Zeletin (GMD-Fokus)

m “WWRF Achievements in 2001-WG3 New Environment & Heterogeneous
N/W”, by Prof R. Tafazolli (Univ of Surrey)

m “WWRF Achievementsin 2001-WG4 New Air Interface”, by Prof B. Wake
(Univ of Aachen)
3.2 WWRF Working Group M eetings
m WG 1. The User in the Driving Seat (Chairperson: Ken Crider)
B WG 2: Service Architectures (Chairperson: Chair Prof R. Zeletin)

m WG 3: New Environment and Heterogeneous Networks (Chairperson: Chair
Prof R. Tafazolli)

m WG 4: New Air Interface (Chairperson: Chair Prof B. Walke)

3.3WG3 & WG4 Contributions

Contribution No: 3 02
Title: Optica backbone networks for wireless communication systems
Authors: BKtel communications GmbH

Pages. 2



(Capacity) (Cost) (Flexibility)
CWDM DWDM

(ring structures) (meshed topologies)
(Path Protection)

Contribution No: 3 03
Title: IP-Based Vertical Handovers
Authors: King' s College London (University of London)

Pages. 3

4G | P-Based

(mobility management)
Mobile IP Session Initiation Protocol(SIP)
SIP

State of the art in the area:

Ethernet GSM (Vertica Handover)
Mobile IP SIP existing sessons
unplanned handovers (link congestion)

1. end-to-end approach



2. Mobile IP Home Agent

end-to-end approach high data rate

(link congestion) Mobile IP Home
Agent

Contribution No: 3 05

Title: Re-configurable Terminals Beyond 3G, Re-configurable Baseband

Authors. University of Bristol; Motorola Labs, Siemens AG; Toshiba Research
Europe Ltd; Panasonic European Laboratories

Pages. 6

WWRF Book of Vision SDR re-configurable

High-level system research
Hardware architecture research
System and software architectures research

system and software architectures

1. Anayss of the re-configurability requirements

2. Research on system and network architectures supporting re-configurable
equipments

Research on network-centric re-configuration support
Research on terminal-centric re-configuration support

system and software architectures terminal-centric re-
configuration support

(Radio Access Technologies, RATS)



(Object-Oriented)
classes (Dynamic Link Library,
DLL) (Hardware Abstraction Layer, HAL)

Contribution No: 3 06
Title: Software Radio Integration and Reconfiguration Management
Authors: Centre for Communication Systems Research, University of Surrey

Pages: 9

1. Reconfiguration architecture(RA)
APIs(Application Program Interfaces)
protocol stack layers
2. Reconfiguration Management Architecture (RMA)
protocol stack layers

3. Universa Reconfiguration Signaling Architecture(URSA)

Suns kVM(kilo-Virtua
Machine) Java user/service
levd  system leve kVM
reconfiguration management RMA



1.

2.

3.

RMA reconfiguration control reconfiguration management radio
module reconfigurable terminas

connectivity  cross system connection management(CM)  cross system mobility
management(MM)  software download reconfiguration management

Contribution No: 3 07

Titlee SDR Applications in Sdf Organizing Environment- Evolution of Radio
Resource Management

Authors. Motorola Labs

Pages. 6

SDR sdf organizing networks

(Unorganized) (Concerted)



Contribution No: 3 08

Title: Mobile hybrid networks - Convergence between digital wireless broadcasting
(DVB-T, DAB) and mobile communications

Authors: Vodafone

Pages: 13
mobile DAB DVB
projects MCP
DRIVE CISMUNDUS MONASIDER fooums  DVB project

Group DVB-UMTS |IP Datacasting Forum  UMTS Forum: Group ICT

IP
UMTS



DVB

Contribution No: 4 02
Title: Towards 4G IP-based Wireless Systems
Authors: Chalmers Univ. of Techn., Uppsala Univ., Karlstad Univ.

Pages. 5

(A packet switched wireless cdlular
system) (wide area coverage) (high throughpuit)

(Radio Access Level)

Long Term Power Prediction
Smart Antennas
Scheduling Among Users

> W DN P

Adaptive Modulation and Power Control

5. TCP Westwood
6. Soft Information

(traffic load)
(optimize)



2 Termind Maximum Ratio Combining (MRC)

(Smart Antenna)
3 1 -
(frequency-time response pattern) pattern
(bins)
User
Scheduler
(optimize)
4
Power Control
(Adaptive Modulation)
(waterfilling)
5 TCP
TCP (fading)
(error) TCP
TCP TCP Westwood
6 positioning information soft
information

Contribution No: 4 03

Title: Antennas for Wideband and Ultra-WB-Communication, MIMO-Systems and
Mobile Adhoc Networks
Authors. University of Karlsruhe

Pages: 4

-10 -



UltraWideband Antenna MIMO Systems ~ Mobile Adhoc Netwoks

sdf-dual  logarithmic-periodic

MIMO

inter-vehicle communication  mobile adhoc network inter-vehicle

mobile-to-mobile

Contribution No: 4 04
Title: Virtuad Antenna Arrays
Authors: King' s College London

Pages. 6

(VAA, Virtud
Antenna Array) ( 31 )
MIMO
MIMO
VAA Group
VAA Group MIMO
VAA

Group
VAA Group

-11-



(  HIPERLAN/2  Bluetooth)

VAA WCDMA Link Leve
2002 System Level VAA
VAA Testbed 2003

Contribution No: 4 06

Title: Hybrid OFDM/CDMA/SFH: A Nove Concept for Wireless Multimedia
Communications

Authors: Aalborg University

Pages. 6

Hybrid OFDM/CDMA/SFH
OFMD DS-CDMA SFH(Slow Frequency Hopping)

-12 -



32
SFH
OFDM DS-CDMA

)

Problem
1. OFDM system only supports one user.

2 DS-CDMA does not permit very high data
rates, owing fo frequency selective fading
at high data rates.

3, DS-CDMA system suffers from “near-far”

effect in the uplink.

4, CDMA systems use DS-5FH to control “near-
far” effect. But DS-SFH can only support
non-coherent modulation owing to hopping at
bit level.

. DS-CDMA systems cannot indefinitely support
multiple users due to MAI and SI problems
caused due 1o too many users.

. DS-CDMA poses synchronisation problems at
very high chip rates.

lluea Mushinaiing Sooviam
[[Et
1]

i I |
Lwilig Hivtrrbeasing ““: ""':

OFDM DS-CDMA DS
Hybrid OFDM/CDMA/SFH
DS-SFH

Solution

. We use OFDM/CDMA which
supports multiple users.

2. OFDM counters this by S/P
conversion, allowing flat
fading at sub-carrier level.

3. This is solved in hybrid system
using SFH.

4, OFDM-FH system hops on

frame basis allowing coherent
modulation.

A

. Hybrid system allows any
number of users by increasing
the number of hops. Henee,
number of users = Number per
CDMA system ™ Number of
Hops. Bandwidth should,
howewver, be available.

OFDM systems have an easier
svnchronisation problem due to
using cyclic prefixs.

6.
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3-2 Hybrid OFDM/CDMA/SFH

Contribution No: 4 07
Title How to Make Smart Antennas in Handsets Feasible
Authors. Fraunhofer-Institut fur Mikroelektronische Schaltungen und Systeme -

IMS Duisburg
Pages: 4
Smart Antenna
5~7 4G
1.
2.
3.
(coupling) (directivity)
(scan blindness)
1. (active antenna)
2.
3. (3D)
4.

-14-



Contribution No: 4 08
Title: Scheduling and Adaptive Transmission for the Downlink in 4G Systems
Authors. Ericsson, Uppsala Univ., Chamers Univ. of Tchnology

Pages. 5

Contribution No: 03 04 02
packet data transmisson using the Internet
Protocol(IP) in 4G hybrid type-1l Automatic
Repeat request (ARQ) scheme Channdl  Prediction Adaptive Modulation
scheme

(Channel

Capacity) (waterfilling theorem)
(error
correction) (re-transmission) hybrid type-Il

Automatic Repesat request (ARQ) scheme

Contribution No: 4 09

Title: Tranamit Diversty Asssted Multicarrier DS-CDMA: A Flexible Multiple
Access Scheme for Ubiquitous Communications

Authors. University of Southampton, UK

Pages: 3

-15-



SC DSCDMA MC-CDMA MC DS

CDMA
MC DS-CDMA transmit diversity
SC DS-CDMA multi-path delay spread
MC-CDMA sub-carrier peak-
to-average power ratio MC DS-CDMA
DS-CDMA chip rate( processing gain)
MC-CDMA sub-
carrier chip rate  sub-carrier
trade-of f
MC DS-CDMA
BER

transmit diversity

Contribution No: 4 10
Title: Sensor Networks: Applications and |ssues
Authors: Ericsson Systems Expertise, Ireland

Pages. 12

Sensor Network sensor
network
WLAN Bluetooth GSM UMTS

CPU

- 16 -



Nortel Network UMTS
“Advanced UMTS Radio Interface” WCDMA Introduction,
Basc WCDMA Elements, Protocol Layers-General Description, Logical Channels,
Transport Channels, Physica Channels, Modulation and Demodulation, AMR
Speech Codec

4.1 WCDMA Introduction
WCDMA cdma2000 TD-SCDMA

WCDMA 3G
3G WCDMA cdma2000
TD-SCDMA
WCDMA (FDD)
(TDD) TDD WCDMA
WCDMA WCDMA-FDD WCDMA
4-1
(TDMA)
(circuit switch data) GSM (packet
switchdata) GPRS WCDMA
(DSSS, Direct Sequence Spread Spectrum)
(chiprate) 3.84 Mchip/s 2M bps
1920~1980 MHz 2110~2170 MHz

190 MHz 5 MHz

-17-



Throughput (bps)

I
1998 1999 2000 2001 2002

GPRS: General Packet Radio Service
EDGE: Enhanced Data rate for GSM Evolution
UMTS: Universal Mobile Telecommunications System

4-1 Roadmap to UMTS

4.2 Basic WCDMA Elements
4.2.1 Channelization and Scrambling Codes

WCDMA ( )
( )
WCDMA ( ) Channelization Codes
Scrambling Codes Channelization Codes OV SF code
( ) Physical channel

OVSF Code Chann€ Cer.sr/4

OV SF Code Channel Scrambling Codes

38400 chips PN Sequence ( )

Scrambling Codes
4-2

-18 -



by the same BTS or UE
/

J Scrambling code |

o
_User 1 signal —*®\ /@
[overammez) o 4o/ )™
| User 2 signal |—*

User 3 signal [—*

Downlink

Scrambling codes distinguish cells (DL) and users (UL)

OVSF (channelization) codes separate different physical channels transmitted

Scrambling code 1

OVSF code 1

User 1 signal

Scrambling code 2

OVSF code 2

User 2 signal

Scrambling code 3

Wy

OVSF code 3

VN

User 3 signal

Uplink

1 physical channel = 1 spreading code + 1 scrambling code + 1 frequency

4-2 Channdization and Scrambling Codes of WCDMA

4.2.2 Key Technologies of WCDMA

WCDMA
(1) Power Control
WCDMA
“near-far”
WCDMA

Open Loop Power Control

Closed Loop Power Control
1500
BLER target 10 ms (

-19-

4-3
Access
Access
RNC BLER target
RNC
service )



1. MS Access_l with P

Open Loop
ﬁ 2. MS Access ZW|th PIN,+deIta

3.BTS Acquisition indication

UE “_____ Node B

2. BTS sends Power Control bit
to UE (1500 times/sec.)

1. NBAP: RNC sets SIR
3. MS Tx < target for service

Closed Loop

/’\A 4. RNC looks at BLER
6. BTS continues for Tx >
Power Control 5. FP: RNC dends new
SIR target
Node B
Inner Loop >
Outer Loop
<. ..................................................................................... ’

4-3 Power Control of WCDMA

(2) RAKE Recaver

Multi-path Fading WCDMA RAKE Receiver
1 chiptime multipath
equa gan  maximum ratio combining 4-4
multipath fading SIR WCDMA
Soft/Softer Handover

(3) Macro-Diversity (Soft/Softer Handover)

WCDMA ( )
RAKE Receiver 45

Soft/Softer Handover
Soft/Softer Handover

-20-



,Téke:advantagé of
__ multi-path divers

Rx Delay (tl)mb

Delay t, C(t-ty) 2 (a+b) D(t)

1L L S L
20, Tx -, | aD(t)
4 Delay to RX Delay (to) >

N S

4-4 RAKE Receiver of WCDMA

Data DL1 Data UL1
Data DL2 Data DL Data UL2 Data UL
1
SRNC On
Y ol
q&zﬁ; . _DataUL1
a q;)\' e - Based on error
> Data DL1 i

detection and on

P A % ; i
BTS P &4 quality estimation QE
’ Data DL2! | Qy
DataUL ™. Do Uy
KN 1

Data UL2

Rake . %1 Data DL2
€ < Tp,.paanz N/
Combining % g‘ .............................. .M

-21-



4-5 Macro-Diversty of WCDMA

(4) Compressed Mode

WCDMA inter-frequency, inter-mode(FDD/TDD), inter-
system(WCDMA/GSM) handover  WCDMA Compressed mode
frame (3~10 dots)
( 4-6 ) handover

Measurements done
* inter-frequency power measurements
* acquisition of control channel of other system/carrier
* measurements for the actual handover operation

Measurements
on other
frequency

«—>

One Frame Transmission gap

(10 ms) (3 to 10 time slots)
frequency/mode/system

4-6 Composed Mode of WCDMA

4.3 Protocol Layers-General Description

WCDMA Protocol Layers (1) Layer 1
Physica Layer; (2) Layer2: Data Link Layer; (3) Layer3: Network Layer 4-7
Layer 1 (bit stream)

-22.



( SIR, FER...) Layer 2

(segmentation) (ciphering)
(retransmission) Layer 3 Radio Resource Control, Mobility
Management, Call Control
Control Plane : User Plane
Management functions Nete e e %% | )| AMR
A
RRC (Radio Resource Control)
Vi
———
PDCP BMC
V v L
Layer 2 RLC (Rradio Link Control)
MAC (Medium Access Control)
7
Layer 1 PHY (PHYsical)
4-7 WCDMA UE Protocol Layers
(1) PHY Layer

m Macro-diversity distribution/combining
m Error detection on transport channels and indication to higher layers
m Coding/decoding and interleaving/deinterleaving of transport channels

m Multiplexing of transport channels and demultiplexing of CCTrCHs
(Coded Composite Transport CHannels)

m Power weighting and combining of physical layers
® Modulation/demodulation and spreading/dispreading of physical channels

®m Frequency and time synchronization

-23-



Measurements and indication to higher layers (FER, SIR, €etc.)
Closed-1oop power control
RF processing

(2) MAC Layer

Mapping between logical channels and transport channels
Selection of appropriate transport format

Priority handling between data flows of one UE

Priority handling between UES

|dentification of UES on common channels
Multiplexing/demultiplexing of higher layer PDUs

Traffic volume monitoring

Ciphering

Access service class selection for random access transmission

(3) RLC Layer

Mapping between higher layer PDUs and logica channels
Ciphering

Segmentation/reassembly

Error correction

Flow control

(4) RRC Layer

RRC connection management
Radio Bearers management
Radio resource management
Paging/Notification

Broadcast of information

- 24 -



m Measurement reporting management

m Quter loop power control management
m Ciphering management

m Routing of higher layer PDUs

4.4 Logical Channels

WCDMA Logica Channel Transport
Channel  Physical Channel 4-8
GSM WCDMA Transport Channel

Logical channels Transport channelsé Physical channels

BCCH ? BCH ——— P-CCPCH
FACH — > S-CCPCH

PCCH —— PCH ———» S-CCPCH
CCCH i: RACH —> PRACH
FACH ———» S-CCPCH
CTCH ——> FACH ——— S-CCPCH
DCCH, DTCH DCH ———» DPDCH
CPCH —+> PCPCH
DSCH ——> PDSCH
RACH, FACH PRACH, S-CCPCH

4-8 WCDMA Channels Mapping

Logica Channd WCDMA (Traffic channel)

- 25-



(Control channel) 6 Logica Channe RLC Layer

MAC Layer Traffic Channel
DTCH(Dedicated Traffic CHanned)  CTCH(Common Traffic CHannel)
Control Channel BCCH(Broadcast Control CHannel) PCCH(Paging

Control CHannd) DCCH(Dedicated Control CHanndl) CCCH(Common
Control CHanndl) Logicd Channel

(1) DTCH
Speech, Circuit switched data, Packet switched data

(2) CTCH

(3) BCCH cal identity
(4) PCCH Paging information
(5) DCCH

measurement report

(6) CCCH

4.5 Transport Channels

Transport Channel MAC Layer  PHY Layer
WCDMA Release 99 7  Transport Channel BCH

(Broadcast CHannel), PCH(Paging CHannel), RACH(Random Access CHannel),
FACH(Forward Access CHannel), CPCH(Common Packet CHannel), DSCH
(Downlink Shared CHannel), DCH(Dedicated CHannel) Transport Channel

(1) BCH Logica Channel
BCCH

-26-



(2 PCH Paging Logical
Channd  PCCH

(3 RACH

(4) FACH
( RACH)

(5) CPCH RACH

(6) DSCH

(7) DCH

Transport Channel (QoS, data rate, data
sze...) Transport Channel Transport Format
Format

(@ Error protection: turbo code, convolution code, no channel coding
(b) Coding rate (for convolution code): 1/2, 1/3

(c) CRCsize 0, 8, 12, 16, 24 hits

(d) Transmission Time Interva (TTI): 10, 20, 40, 80 ms

() Transport block size: 1 to 5000 (1 bit granularity)

(f) Transport block set size: 1 to 200000 (1 bit granularity)

@~(f) Connection
Transport Channel
Coded Composite Transport Channel(CCTrCH)
Physica Channel PCH FACH

CCTrCH 4-9

-27-



May be more or less
CH1 CH2 CH3

Multiplexing

Different
QoS

Splitting

(if necessary)

_

Physical Channel

(for high data rates)

May be more than one PhyCH

Two Possibilities

:> * DCHs or DSCHs of the same user
e PCH + FACH in DL

Coded Composite
Transport Cannel

(CCTICH)

L1 Management

]

Phy CH3

Shared channels

 Pilot bits
- TPC
« TFCI

Needed for dedicated and

4-9 WCDMA Transport Channel Multiplexing

4.6 Physical Channels

Transport Channel  PHY Layer Physical Channel
(Spreading) (Modulation) WCDMA
Physical Channel SCH(Synchronization CHannel),

CCPCH (Common Control Physical CHannel), CPICH(Common Filot CHannel),
DPDCH (Dedicated Physica Data CHannel), DPCCH(Dedicated Physical Control
CHanndl), PDSCH(Physicad Downlink Shared CHanndl), PICH (Paging Indicator

CHannel), PRACH(Physcad Random Access CHannd),
Common Packet CHannel), AICH(Acquisition Indicator CHannel)

(1) SCH

Primary SCH

PCPCH(Physical

Primary  Secondary SCH

-28-
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(2) CCPCH Primary  Secondary CCPCH
( Scrambling code)

(3) CPICH
Ec/No

(4) DPDCH
2" (n=2~8)

(5 DPCCH  DPDCH
Pilot, TFCI, FBI, TPC

(6) PDSCH burst traffic
OV SF
(7) PICH S-CCPCH
Paging
(8) PRACH

(9) PCPCH PRACH

(10)AICH PRACH

4.7 Modulation and Demodulation

WCDMA QPSK 4-10
OV SF Code
Scrambling Code Channdl
Synchronization Channel OV SF Code
-29-
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_>A_>A_>A_> Chip Modulation
DPCH1 —p S/P OVSF1 Scrambling Gainl I
- A A—A cos(Wet)
—PA—PA—PA—P S(I) .| Pulse ’X\
DPCH2—» S/P OVSF2 Scrambling Gain2 Shaping ’
_ - >A—A—A i
. PSK
—A—A—A—l g SO, [ ] x| °
CPICH—| S/P| OVSFN scranjbling GainN Shaping A
>A—s A )' -sin(wot)
_>A_>
P-SCH Repetition GainP Chipl | Chip2 f
—>A—Q‘ 1 1 pl4
—»A—» 1 1 Tpl4
S-SCH Repetition Gains -1 1 3pl/4
A S 1 1 | spia

4-10 WCDMA Downlink Modulation Scheme

Data

DPDCH; _’ﬁ\—h?—»

OVSFg bad

DPDCH3—>,$—>,$_>

OVSFg bd

DPDCHs—b,.?\—V,?\—b

ovSs Fd3 b d

DPDCHz—b,?\—y,?\_;

OVSFq41 ba

DPDCH, —>,$\—>,$\_>

OVSFg bad

DPDCHe—V,?\—h?\—b

(@)W Fd3 b d

Chip Modulation

Scrambling
code

|

SPCCH — Rz} >A—A—

OVS Fc b c

cos(wot)
Pulse
" Shaping
}—»
Pulse
Shaping ' A
-sin(wot)
Chipl Chip2 f
1 1 p/4
1 -1 Tpl4
-1 1 3pl4
-1 -1 5pl4

4-11 WCDMA Uplink Modulation Scheme
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|-Q/code multiplexed (dua channe QPSK)
4-11 1/Q channel Physicad Channel
Complex Scrambling Scrambling Code
Complex Scrambling 1/Q Channel
Peak-to-Average Ratio(PAR)
decision distance BER

4.8 AMR Speech Codec

AMR
4-12
WCDMA 8
475kbps  12.2 kbps

Excellent radio
channel

No need for
protection:

Source coding rate ﬂ
Channel coding rate ]| |

Bad radio
channel

Speech needs to
be protected:

Source coding rate -
Channel coding rate {] |

4-12 AMR Genera Descriptions
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Norte Network “Advanced UMTS Radio
Interface’

(1) WCDMA

(Interference limited)

3G

(20 WCDMA 2 Mbps 384 Kbps

“Killer Application”

I-mode 2G(GSM)
WCDMA
3G
(3) WLAN
10 Mbps

WLAN 3G WCDMA-
TDD 5 MHz
TDD TD-SCDMA

TDD WCDMA

(4)

-33-



(B3G, Beyond 3“ Generation)

m |ITU Specid Study Group “IMT-2000 and Beyond”
http://www.itu.int/I TU-T/ssg/index.html

m  TheWireless World Research Forum (WWRF) http://www.wireless-
world-research.org

m Cluster on Systems Beyond 3G (IST initiative)
http://www.cordis.|u/ist/kad/mobile/beyond3g.htm

m  4Gmobile Forum

http://4gmobile.com

m Software Defined Radio (SDR) Forum

http://sdrforum.org
m  Orthogona Frequency Divison Multiplexing (OFDM) Forum

http://www.of dm-forum.com

m |pv6 Forum
http://www.ipv6forum.com

B3G
2002~2005 $104 Million
B3G B3G
B3G NTT DoCoMo
2007 “4G”
B3G
2001 “B3G ” (http://www.ntpo.

nsc.gov.tw/B3G/B3G_index.html)




B3G

Q) WWRF(4) B3G

Co-operative Networks  2/3G, WLAN, DAB/DVB, Satdlite, HAPs, ...
Software Defined Radio Termina and Base Station

Network Architecture: All-1P, Ad-haoc, ...

Spatial Domain Solution: Tx/Rx Diversity, Smart Antenna, MIMO, ...
New Air Interface: Multi-carrier, OFDM, Ultra-Wideband, ...

Spectrum Issues: Spectrum Exploration, Co-Farming and Co-Existence

B3G

OFDM 100
Mbps
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