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1 Introduction

In the previous RAN1#65 meeting, the followings were agreed for UL CLTD on the S-DPCCH design:

· Spreading factor of S-DPCCH is 256
· Exact code FFS 

· Slot boundaries of S-DPCCH and DPCCH are aligned

· 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)

· Power offset between S-DPCCH and DPCCH is configurable by the network
This contribution discusses the usage of the remaining 2 information bits in the S-DPCCH.
2 Discussions
The slot format used for S-DPCCH is based on DPCCH slot format 1, which consists of 8 pilot bits and 2 TPC bits [1].  Since DPCCH is power controlled, the TPC bits in DPCCH are sufficiently reliable and hence the 2 TPC bits in S-DPCCH can be reused for another purpose.
In [2] it was proposed that the 2 information bits in S-DPCCH are used to feed back the PCI used in the transmission.  Since the beamforming weights are precoded into the DPCCH and S-DPCCH, the NB needs to perform channel synthesis on the estimated channels where the beamforming weights are removed from the channel estimates.  The propagation channels between each UE transmitter and each NB receiver are required to calculate the beamforming weights and in order to estimate these propagation channels, the beamforming weights that are precoded in DPCCH and S-DPCCH need to be taken into account.  The PCI feedback is subject to errors resulting in the wrong beamforming weights being used in the UE transmission.  This will not only cause a reduction in Tx Ec/No gain (or possibly even a loss) but it could also affect the following transmission since the NB would use the wrong beamforming weights in performing channel synthesis and beamforming weight calculation for the subsequent transmissions.  If the information fields in the S-DPCCH are used to indicate the beamforming weights used (i.e. the PCI) by the UE, even if an error occurs on the feedback channel signalling the beamforming weights to the UE the NB will not use the wrong beamforming weights in the channel estimation and beamforming weight selection processes.  This information could also be used to enable the NB to estimate the error rate on the feedback channel and to control the power on the feedback channel appropriately.

The non-serving cells can also benefit from having knowledge of the beamforming weights used to pre-code the UE’s uplink transmissions, since they can then also perform more accurate channel synthesis leading to more accurate filtering of their channel estimates.
Proposal 1: S-DPCCH uses the 2 information bits to indicate the PCI used in the transmission.

Note that in [3] some configurations were proposed in which the S-DPCCH is sent without precoding even when CLTD is disabled (e.g. configurations 2 and 3 in [3]).  Since no precoding is used, the spare bits in S-DPCCH need not indicate the precoding weights used.  However, the non-serving cell may not be aware that CLTD is switched off since S-DPCCH is still transmitted.  In this case, the spare bits would falsely indicate a beamforming weight used that will affect the non-serving cell channel estimation. In the event that such configurations are agreed, a simple method to avoid confusion regarding the signalling of the precoder using these two bits would be not to use the configurations with unprecoded S-DPCCH when the UE is in SHO. 

Alternatively, the 2 information bits can be reserved for future use.  For Rel-11, dummy bits can be sent.

3 Conclusion
In this contribution, we proposed the following:
Proposal 1: The 2 spare information bits on the S-DPCCH are used to indicate the precoder used in the transmission.
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