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1. Introduction

In the last RAN1 meeting in Paris, a new signalling scheme using HS-DPCCH was proposed [1]. This proposal assumed some remarks in [2] which were made on R99 DPCCH based feedback signaling scheme. Those remarks can be summarized as follows:  

1. Feedback Delay Impairment: In mode 2, the feedback command length in slots is 4, and the HSDPA TTI length in slots is 3. Therefore, it is not possible to keep the feedback delay at a minimum time for all TTI. In worst case, 7 slots delay is required for HS DSCH channel incurring performance degradation in high speed UE case.   

2. SHO Impairment: When UE is in soft handover, HS-PDSCH is transmitted from only one cell, and the DPCH is transmitted from all cells in the active set. When closed-loop mode transmit diversity is applied in soft handover mode, the feedback information is determined based on the signals from all cells in the active set. Therefore the feedback information is not optimum for the channel used for the HS-PDSCH transmission, and this degrades the performance of the transmit diversity. 
3. Feedback Error Impairment: The performance of the transmit diversity may be degraded from the feedback errors.
In the following sections, we would like to revisit these impairments and further investigate the proposal of HS-DPCCH based signalling scheme.  
2. Further Discussions on HS DPCCH based feedback signalling scheme
(1) Need of closed loop mode transmit diversity in HS-SCCH

With [1], closed loop mode transmit diversity is used for HS-SCCH as well as HS-PDSCH while the modified generation of FSM can be applied only for HS-PDSCH. If we apply closed loop mode transmit diversity to HS-SCCH, most of the FSM is signalled in vain as follows:

· All UE needs to transmit FSM continuously regardless of packet transmission in HS-PDSCH.

· Node-B uses the FSM from a UE only when the Node-B transmits signals to the UE in HS-SCCH.

While we try to reduce uplink signalling with variable rate CQI in [2], the continuous signalling increases uplink signalling. Since the portion of HS-SCCH transmit power is small compared with HS-PDSCH, the overall gain is not significantly increased with closed loop mode transmit diversity for HS-SCCH although uplink signalling is significantly increased.

(2) Feedback Delay Impairment
    In closed loop mode transmit diversity, the feedback delay of FSM has a significant impact on the performance. In HS-PDSCH, the delay is increased due to the discrepancy between TTI length and feedback command length in mode 2. With [1], one of FSM and CQI is signalled for one TTI. Since CQI should be frequently signalled during transmission of packets, frequent FSM signalling would be possible only at the cost of infrequent signalling of CQI. As a compromise, one FSM can be signalled for two TTI. On the other hand, four FSM is signalled for five TTI when FSM is transmitted as in Release 99. Compared with the compromise case, the delay is smaller with the signalling using DPCCH.

(3) Overall performance gain of closed loop mode transmit diversity

    In the modified generation of FSM, the FSM is generated based on the signals of the HS-PDSCH cell when packets are transmitted in HS-PDSCH. This results in some degradation of the transmit diversity gain for DPCH from the other cells. However, the power of downlink DPCH is much smaller than the power of HS-PDSCH, overall performance gain is not significantly reduced with the degradation in DPCH.

(4) Feedback Error Impairment
Using pilot inserted HS-DPCCH, it may be assumed that the reliability is better than DPCCH based FSM signalling. However, the ‘modified TPC’ proposal in [3,4] will improve the reliability of FSM because the transmit power of uplink DPCCH is controlled based only on the TPC commands signalled from the HS-PDSCH cell. Additionally target SIR may be increased if the reliability is not good enough.

(5) UE power consumption for uplink signalling

In the FSM signalling using HS-PDSCH, additional signalling is required in addition to FSM using DPCCH in order to signal FSM both for HS-PDSCH and DPCH separately. In the signalling of FSM using DPCCH, additional signalling is not required because FSM for HS-PDSCH is signalled in place of FSM for DPCH. Accordingly UP power consumption for uplink signalling is reduced.

(6) SHO Impairment
In [5], a solution was proposed by extending R4 CL TX Diversity mode with faster switching serving HS-DSCH cell coefficient in order to maximise downlink user throughput as well as minimise DPCH performance degradation. Note that this proposal is based on only existing DPCCH feedback signalling.
3. Conclusion
Through the discussions in this paper and contribution in [5], it has been made clear that all drawbacks are mostly solved without introducing new signalling scheme with the modified generation of FSM [5] and with the modified inner loop power control in UE [3,4]. Considering the discussions, it is proposed that closed loop mode transmit diversity should be applied only to HS-PDSCH and DPCH with the modified generation of FSM using Release 99 DPCCH signalling.
If RAN1 approves a new HS-DPCCH FSM signalling, we would like to have answers from proponents for the following questions before a final approval.

· What are justifiable benefits of new HS-DPCCH based scheme over existing R99 scheme? 
· Should HS-SCCH be always using TX diversity? If yes, what are the benefits vs. cost (i.e. battery life etc)? 

· Does increased delay due to time multiplexing of CQI and FSM provide enough performance for both scheduling and Tx Diversity scheme?
· Can the reliability of FSM only be improved by new pilot at HS-DPCCH? If not, we should use existing feature instead of introducing a new pilot at the expense of uplink resource.
4. Reference
[1] TSGR1#25(02)0648, “Signalling for Closed Loop Transmit Diversity in HSDPA”, Lucent.

[2] TSGR1#25(02)0049, “Closed-loop transmit diversity (TxAA) solution for HSDPA”, TI.

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

[4] TSGR1#26(02)0760, “Simulation results on HS-DPCCH power control”, NEC, TMODUS 

[5] TSGR1#26(02)0807, “Generation of Feedback Signalling Message for Closed Loop Mode Transmit Diversity in HSDPA”, NEC, TMODUS
