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Discussion and Decision
1. Introduction

S-DPCCH design options were discussed in several contributions at RAN1#65 meeting. S-DPCCH slot format was agreed as below: 
Agreements:

· S-DPCCH slot format based on DPCCH slot format 1: 

· 8 pilot bits, using DPCCH pilot sequence

· Use of remaining 2 bits FFS (but not DTX for part of the slot)
This contribution discusses the remaining consideration on the usage of the remaining 2 bits and topics related.
2. Discussion
2.1 On the use of the remaining 2 bits

Several options related to the usage of the remaining 2 bits were presented in [2]-[5], and were summarized as below:
· Option1: Repeat the TPC command transmitted on the DPCCH. 

· Option2: Signal the beamforming weights (i.e. index) used by the UE
· Option3: Indicate the quality of F-PCICH.
· Option4: Carry dummy values and be reserved for future use.
Option 1 is the simplest option from a standardization point of view, and it was proposed in [2].However, in [3], it was proposed to use the remaining 2 bits to signal the beamforming weights (i.e. index) used by the UE, i.e. Option 2. Since NodeB may need to perform channel synthesis on channel estimation, and the beamforming weights are also required to generate new beamforming weights to inform the UE. The PCI may be decoded incorrectly and if the UE applies the wrong beamforming weights, this will not only reduce the gain but also affect the channel estimation process by giving the incorrect PCI. These would further affect the next TTI when the UE applies the incorrect PCI. Hence, if UE transmits the beamforming weights (PCI) to NodeB, these errors could be avoided, and the information could also be used to enable the NodeB to estimate the error rate on the feedback channel and to control the power on the feedback channel appropriately. 
The pilot pre-coded scheme is selected under the assumption that the UE does not send a PCI to the NodeB. This also simplifies the NodeB receiver and is compatible to single antenna transmission. However, if a PCI is received at the NodeB, , then pilot pre-coding is unnecessary. Should we then go back and reconsider the pilot non-pre-coded scheme?
It was also proposed that the remaining 2 bits are used to indicate the quality of F-PCICH in [4]. Since the quality of F-PCICH may be inferior, and hence the PCI is unreliable, which may cause the UE start to direct its beam in a “random” direction. This will impact the performance in the serving cell and may bring excessive amounts of interference in neighbouring cells. It was proposed to introduce a new mechanism to inform the NodeB of the inferior PCI quality. Then the NodeB may use the information to decide whether to rise or reduce the power offset of F-PCICH in order to guarantee the quality of F-PCICH. And it was proposed that in time-periods during which the PCI feedback channel has an inferior quality, the UE does not update its pre-coding vector. 
We do agree that the F-PCICH quality may be inferior and then the PCI is unreliable. However, noted that the F-PCICH is F-DPCCH-like channel, the quality of that channel may be easily deduced from the TPC in UL DPCCH. Hence, it seems not necessary to introduce a new mechanism for UE to inform the NodeB about the inferior PCI quality. 
When the F-PCICH is inferior, is it a good solution to allow the UE to decide whether to update the pre-coding vector or not? There may be 2 corresponding concerns to be considered: 1) The UL S-DPCCH may also be inferior and the indicator might be unreliable too, and then the NodeB may match an incorrect PCI to perform the channel synthesis; 2) Since the radio channel may have changed and the last PCI may not match the current channel, it doesn’t matter if the UE updates the pre-coding vector or not. It seems that there are no sufficient reasons to allow the UE to decide to update the vector.
Hence we may still prefer option 1, and we proposed that:
Proposal 1: The remaining 2 bits on S-DPCCH are used to repeat the TPC command transmitted on the DPCCH.
2.2 On the quality of PCI feedback in CLTD
As mentioned above, the F-PCICH is an F-DPCCH-like channel; hence the quality of PCI is strongly related to the quality of DL TPC. If the quality of DL TPC can be guaranteed by the inner loop power control, then also the PCI can be considered reliable. 
In the softer handover region, as the TPC transmitted on the radio links corresponding to the one NodeB are the same, the UE can receive all these information and soft combine them to upgrade the quality of TPC. Same mechanism can be introduced for PCI transmission, i.e. the PCI is transmitted on all the DL radio links between the serving NodeB and the UE. It will benefit the quality requirement of PCI and also keep the correlation between DL TPC and PCI. We propose that,
Proposal 2: F-PCICH is transmitted on all the DL radio links from serving NodeB to UE.
In soft handover region, the TPC is still transmitted on 2 or more NodeBs, and also can be combined, however the PCI may only be received or selected from one of the NodeBs, and the PCI may not be as reliable as TPC. In this scenario, raising the power offset of F-PCICH seems a reasonable method to guarantee the quality of PCI. So we propose that, 
Proposal 3: Raise the power offset of F-PCICH when UE is in soft handover region.
3. Conclusion
This contribution discussed the use of the remaining 2 bits in a slot of S-DPCCH, and also including topics related to the quality of F-PCICH.
Proposal 1: The remaining 2 bits on S-DPCCH are used to repeat the TPC command transmitted on the DPCCH.
Proposal 2: F-PCICH is transmitted on all the DL radio links from serving NodeB to UE.

Proposal 3: Raise the power offset of F-PCICH when UE is in soft handover region.
4. References

[1] Draft Report of 3GPP TSG RAN WG1 #65 v0.1.0
[2] R1-111402, “Pilot schemes performance analysis”, Huawei, HiSilicon
[3] R1-111425, “S-DPCCH design for UL Transmit Diversity”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[4] R1-111750, “Remaining design considerations for CLTD”, Ericsson, ST-Ericsson
[5] R1-111752, “On the quality of PCI feedback in CLTD”, Ericsson, ST-Ericsson






2/3

