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1. Introduction
There have been various proposals on usage of close loop diversity mode for HSDPA related downlink channels. In this contribution, we propose a simple extension of R4 DSCH scheme for R5 HSDPA which maximise the HSDPA performance while minimising adverse effect on DPCH. In this contribution, we focus on the weight vector generation while a sister contribution in [9] contains further discussion on signalling scheme. 
2. Close Loop TX Diversity Feedback Signal Generation

2.1 Feedback Signal Generation for R99 and R4 DSCH + DPCH during SHO
In R99, Closed mode TX diversity scheme, when UE is in SHO, there was no emphasis for DSCH resulting in undesirable performance degradation for DSCH. Several companies ([3], [4]) proposed then schemes to improve the DSCH performance by calculating the feedback weight vector with special emphasis on serving DSCH cell. Especially a scheme in [5], based on ‘weighting’, has shown significant DSCH performance improvement while maintaining a moderate DPCH performance degradation [6]. This scheme was accepted in R4 as an informative annex part of 25.214 specification. 
2.2 Proposal for Feedback Signal Generation for R5 HSDSCH+DPCH during SHO
Use of R4 approach, i.e. ‘weighting’ based, could be a solution for R5 HS-DSCH for the case of SHO region. However, we believe that the performance can be improved further by the use of proposed solution as follows:

When a UE is scheduled, it generates FSM based on the signals from the cell that transmits the HS-PDSCH. When UE is not scheduled, it generates FSM based on the signals from all active set cells. The UE signals the FSM to all active set cells, which use the FSM as per Release 99. 
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Figure 1. Illustration of Closed Loop Tx Diversity Weight Generation with Fast Coefficient α switching 
2.3 Discussion on the proposed solution 
Comparison to R4 CL TXDIV for UE during SHO
In our understanding, this proposal is a simple modification of R4 close loop TX diversity scheme in which a ‘DSCH serving cell coefficient’, namely (, was introduced. 

· If the coefficient ( is a fixed parameter that is less than or equal to 1, then current scheme does not fully utilize the nature of burst transmission. This implies that the DPCH performance can be degraded even though there is no HS-DSCH packet transmission.

· In our proposal, we switch the coefficient ( (e.g. between 1 and 0.5) depending on HS-DSCH activity. Having a fast varying coefficient ( will benefit the HS-DSCH due to its nature of burst transmission. Although there will be more degradation on DPCH only during HS-DSCH transmission, the DPCH performance can be also improved in long term observation.       
Separate Feedback Signalling using HS-DPCCH
From previous contribution in [1], it is suggested to introduce a separate feedback signalling using HS DPCCH. Using this new signalling, it is claimed that the weight vector can be generated based on only serving HS-DSCH cell. However, based on our proposal, it is unnecessary to introduce separate feedback signalling which incurs a reduction in CQI reporting. (please see further comments on feedback signalling issue in [x])

Unreliable feedback signalling and ‘modified TPC’ scheme

In soft handover, the reliability of feedback signalling at serving HS-DSCH cell degrades due to ‘XOR combination of TPC commands’ for UL-DPCCH power control. During the previous RAN1 meeting #25, it was pointed out that unreliable FSM has a serious impact on HS-DSCH due to HARQ buffer corruption. Although solution in [7,8] was originally the improvement of ACK/NACK decoding performance, it could also maintain a suitable reliability of feedback signalling as well. 
4. Conclusion
Based on the above discussions, we propose the following modification from R4 (TS 25.214) be accepted for HSDPA (R5) closed-loop transmit diversity solution:
· We propose RAN1 to adopt CL TX Diversity scheme for HS-DSCH.

· We propose an extension of R4 CL TX Diversity scheme with faster switching serving HS-DSCH cell coefficient in order to maximise downlink user throughput as well as minimise DPCH performance degradation.

· We propose to use DPCCH feedback signalling rather than introducing new feedback signalling in HS-DPCCH. 

· We propose to use ‘modified TPC’ [7] method for uplink DPCCH power control in order to improve the reliability of feedback signalling. 
References
[1] TSGR1#25(02)0648, “Signalling for Closed Loop Transmit Diversity in HSDPA”, Lucent.

[2] TSGR1#25(02)0550, “Variable Rate Channel Quality Indication”, Lucent.
[3] TSGR1#16(00)1270, “DSCH Tx Diversity Operation in SHO Region” Samsung.

[4] TSGR1#19(01)0276, “Closed Loop Mode Transmit Diversity for DSCH in Soft Handover” NEC 

[5] Email from Samsung on 3GPP RAN WG1 reflector, sent 3 January 2002.
[6] TSGR1#24(02)0392, “Closed Loop Transmit Diversity for DSCH during SHO”, Motorola

[7] TSGR1#25(02)0537 “Discussion on ACK/NACK signaling”, NEC, TMODUS

[8] TSGR1#26(02)0760, “Simulation results on HS-DPCCH power control”, NEC, TMODUS 
[9] TSGR1#26(02)0808, “Comments on CL TX Div Feedback Signalling on HS-DPCCH”, NEC
Node B #1





Node B #2





Switching α





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





UE is scheduled 


UE is not scheduled


DL DPCH





Node B #1





Node B #2





� EMBED Equation.3  ���





� EMBED Equation.3  ���








PAGE  
2

[image: image1][image: image2.wmf](

)

(

)

(

)

Generation

 

FSM

 

DSCH

 

R4

;

...

1

2

2

1

1

w

H

H

H

H

w

P

H

H

H

+

-

+

=

a

a

[image: image3.wmf]1

=

a

[image: image4.wmf]5

.

0

=

a

[image: image5.wmf](

)

w

H

H

w

P

H

H

1

1

=

[image: image6.wmf](

)

w

H

H

H

H

w

P

H

H

H

2

2

1

1

+

=

[image: image7.wmf](

)

(

)

(

)

Generation

 

FSM

 

DSCH

 

R4

;

...

1

2

2

1

1

w

H

H

H

H

w

P

H

H

H

+

-

+

=

a

a

[image: image8.wmf]1

=

a

[image: image9.wmf]5

.

0

=

a

[image: image10.wmf](

)

w

H

H

w

P

H

H

1

1

=

_1082697727.unknown

_1082721827.unknown

_1082721999.unknown

_1082721819.unknown

_1082697663.unknown

