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1
INTRODUCTION

It is important to clarify similar and different parameters among TTA, ARIB and ETSI proposals for IMT-2000 layer 1 specification. In this document, we focus on the similarities and differences for the combining process of multiple proposals. There are many similarities in the above proposals, especially chip rate, inter-cell synchronous/asynchronous operation, channel bandwidth etc., and those items are major parameters which make proposals distinguishable from the others. But there are also different parameters and they can be harmonised in the 3GPP activities. This document clarifies these similarities and differences in the major items of the three layer 1 proposals mentioned above.

2
COMPARING TECHNICAL PARAMETERS

In this part, various technical parameters are compared in the above proposals especially baseband key characteristics point of view. 

2.1 Multiple access technique

Code Division Multiple Access (CDMA) is used for all of above three proposals as a multiple access technique. 

2.2 Chip rate

Fundamental chip rate is 4.096Mcps in the above three proposals and 8.192/16.384Mcps chip rate can be possible. Additionally, TTA and ARIB proposal adopt 1.024Mcps chip rate and this is different from ETSI one. 

2.3 Inter-cell synchronous/asynchronous operation

Basically three proposals provide inter-cell asynchronous operation without precise timing reference like Global Positioning System (GPS) while TTA and ARIB proposal also provide inter-cell synchronous operation. 

2.4 Duplexing

ETSI and ARIB proposal provide FDD and TDD mode operation and TTA proposal can only provide FDD mode. 

2.5 Channel bandwidth

All of three proposals adopt 5/10/20MHz bandwidth. TTA and ARIB can provide additional 1.25MHz bandwidth. 

2.6 Frame length

All of three proposals provide 10ms frame length.

2.7 Channel coding 

Convolutional code is used for voice data in the all of three proposals and its coding rate is 1/2 or 1/3 depending on the channel structure and its constraint length is 9. In the high speed data above 32kbps, Turbo code is used for high performance in the three proposals.

2.8 Rate matching

Two types of rate matching are carried out in the ETSI proposal. Those are static and dynamic rate matching and the latter is only applied to the up-link. Puncturing and repetition schemes are employed in the TTA and ARIB proposals. Bit insertion and deletion method is applied in the TTA and ARIB proposals when the Turbo code is used, namely, Catalytic Bit Processing (CBP) and Rate Matched Turbo code (RMT) respectively. 

2.9 Interleaving depth 

ARIB and ETSI proposals provide 10, 20, 40, 80ms interleaving and TTA provides 10 and 80ms interleaving depth.

2.10  Data modulation

QPSK modulation is used for down-link and BPSK modulation is used for up-link in the all of three proposals.

2.11  Spreading code / modulation

ARIB and ETSI use Orthogonal Variable Spreading Factor (OVSF) as a spreading code both down and up-link while TTA use Walsh code in the both links. In the spreading modulation, ETSI use QPSK for down-link and it is also employed for the down-link in the ARIB and TTA proposals. ETSI, ARIB and TTA adopt HPSK
 for the up-link spreading modulation. 

2.12  Scrambling code

ETSI use Gold code for down-link scrambling with complex multiplication while Gold code is used for up-link long scrambling and Kasami code can be used for short scrambling. In the up-link, complex scrambling is used for low power consumption. ARIB use Gold code for down and up-link scrambling and these are similar codes that used in the ETSI structure. TTA uses m-sequence for down and up-link scrambling with complex multiplication 

2.13  Power control

All of the three proposals adopt SIR-based closed loop power control with 1.6kbps control speed both down and up-link. Additionally, open loop power control is used for up-link. 

2.14  Pilot structure

In the down-link, ARIB/ETSI proposals adopt common and dedicated pilot symbols which are time multiplexed while TTA proposed originally continuous common pilot that is code multiplexed but agreed finally to adopt time multiplexed pilot structure after some joint study groups with ARIB. In the uplink, above three proposals have similar scheme.

2.15  Down-link transmission diversity

All of three proposals describe down-link transmission diversity. ETSI adopts Selection Transmission Diversity (STD), TxAA and STTD(Space Time blocked Transmit Diversity). The STD
 and TSTD are also included in the ARIB and TTA, and Parallel Transmission Diversity (PTD) is proposed by the ARIB proposal.

3.  Proposals for some different items.

3.1 Inter-cell synchronous/asynchronous operation

If the inter-cell synchronous operation is included in the specification, its operational flexibility will be increased.

3.2 Rate matching

The RMT or CBP scheme should be useful when Turbo code is employed. Those schemes can help effective rate matching and improve the performance of the system.

3.3  Pilot structure

In the down-link, ARIB/ETSI proposals adopt common and dedicated pilot symbols which are time multiplexed while TTA proposal is was based on continuous common two pilots structure that is code multiplexed. Currently TTA adopts pilot symbol based channel structure. But code position modulation (CPM) based synchronisation channel (SCH) structure, requiring only one SCH in the down-link, is considered instead of two SCH structure of ETSI/ARIB proposal.

3.5 Downlink Transmit Diversity

The current schemes such as STD, TxAA, TSTD and STTD should be harmonized with  a view to maximize commonality and flexibility.

3.6 RSTS(Reverse link synchronous transmission scheme)

 It is recommended that RSTS should be adopted as an additional feature.

4. CONCLUSIONS

For creating baseline document of layer 1 specification, it is necessary to merge three RTT (Radio Transmission Technology) proposals from TTA, ARIB and ETSI. In this document, 

· we clarified the similarities and differences above three proposals. 

· Based on the above description, we picked up several items to be harmonized. 

· The discussion about new technologies should not be precluded for better specification. 

· Terminology unification is needed for better understanding.

ANNEX 1.  COMPARISON TABLE

Table 1. Technical parameters comparing table among ETSI, ARIB, and TTA layer 1 proposals


ETSI
ARIB
TTA (Global CDMA II)

Multiple access

Technique
W-CDMA
W-CDMA
W-CDMA

Chip rate
4.096/8.192/16.384 Mcps
1.024/4.096/8.192/16.384 Mcps
1.024/4.096/8.192/16.384 Mcps

Inter-cell  asynchronous/ synchronous operation 
Asynchronous
Asynchronous

(Synchronous)
Asynchronous

(Synchronous)

Duplexing
FDD/TDD
FDD/TDD
FDD

Channel bandwidth
5/10/20 MHz
1.25/5/10/20 MHz
1.25/5/10/20 MHz

Frame length
10 ms
10 ms
10 ms

Channel coding
Voice
Convolutional Code

(1/2 or 1/3,K=9)
Convolutional Code

(1/3 or 1/2 ,K=9)
Convolutional Code

(1/3 or 1/2 ,K=9)


Data
Turbo(above 32k)
Turbo Code(above 32k)
Turbo Code (above 32k)

Rate matching
Static/Dynamic Rate Matching
Puncturing/Repetition, CBP
Puncturing/Repetition, RMT

Interleaving depth
10, 20, 40, 80 ms
10, 20, 40, 80 ms
10, 80 ms

Data modulation
down-link
QPSK
QPSK
QPSK


up-

link
BPSK
BPSK
BPSK

Spreading

Code/ modulation
down-link
OVSF / QPSK
OVSF / QPSK
Walsh / QPSK


up-

link
OVSF /HPSK
OVSF / HPSK
Walsh / HPSK

Scrambling

Code
down-link
Gold (complex)
Gold (complex)
m-sequence (complex)


up-

link
Short: Kasami (complex)

Long: Gold (complex)
Gold (complex)
m-sequence (complex)

Power control
down-link
SIR-based CLPC (1.6kbps)
SIR-based CLPC (1.6kbps)
SIR-based CLPC (1.6kbps)


up-

link
OLPC+SIR-based CLPC (1.6k)
OLPC+SIR-based CLPC (1.6k)
OLPC+SIR-based CLPC(1.6k)

Pilot structure
down-link
Symbols
Symbols
Continuous channel


up-

link
Symbols
Symbols
Symbols

Down-link transmission  diversity
STD/TxAA/STTD
STD/TSTD/PTD
TSTD/STD

Up link synchronization

RSTS
RSTS

� HPSK is also called OCQPSK.


� The concept of STD is similar between ETSI/ARIB and TTA descriptions but the operation mechanism is a little different in the proposals.
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