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1. Introduction

In RAN1#66 meeting, the use of the last 2 bits in a S-DPCCH slot was discussed. Companies had various proposals however no agreement was reached. The working assumption is to use the 2 bits as fixed value, i.e. extended pilot, and FFS in RAN1#66bis meeting.
2. Discussion
2.1 On the use of the remaining 2 bits
In the last meetings, various proposals were presented by companies in ‎[1]-‎[9] as below,
· Option1:  to indicate PCI weights used in UE
· Option2:  to repeat TPC command
· Option3:  to indicate the F-PCICH quality
· Option4:  fixed value/extended pilot 
· Option5:  Carry dummy values and be reserved for future use.
For Option1, it is pointed out in ‎[5] that: 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. If PCI is still required by NodeB, then the scheme without pilot pre-coded may be simpler, and it seems that pilot-pre-coded scheme is not practical. 
For Option 2, the slot format 1 of DPCCH is reused directly resulting in the least modification at the UE. With the TPC command repeated on S-DPCCH, the receiver could soft combine the TPC symbols and obtain about 3dB gain at the same BER, which can potentially benefit reducing the pilot overload in the case that no data is transmitted in the uplink, as the SIR target at NodeB can be reduced by some amount power while TPC quality is still guaranteed ‎[10]. 
For Option 3, it had been discussed in ‎[5] that: the F-PCICH is an 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 the UE to inform the NodeB about the inferior PCI quality. 
For Option 4, the last 2 bits are used as fixed value, i.e. extended pilot. This implies the introduction of a new slot format for S-DPCCH. It may be argued that 10-bit pilot would be beneficial for the channel estimation. However we should note that, 
· For data demodulation, although 10 bits pilot of S-DPCCH per slot can be utilized, only 8bits pilot or less of DPCCH could be used per slot , and hence the accuracy of channel estimation would be mainly determined by the DPCCH
· For PCI generation, in the case of F-PCICH very close to reference slot, e.g. Noff =0 or 2, which is illustrated in the appendix, NodeB can only use part of the pilots even assume that PCI can be generated without time consumption, and no transmit propagation delay. If take the time consumption of generating PCI and transmit propagation delay into consideration, much less F-PCICH can utilize 10 bits pilot. Even with 10 bits pilot to generate PCI, we only observe about 0.03 gain of Tx power, comparing with using 8 bits pilot. 
Hence, the 10bits pilot seems not practical. If no agreements can be made based on the above options, it would be better to reserve the 2 bits for future releases. For this release, they carry dummy bits and are not used. 
3. Conclusion
This contribution discussed the use of the remaining 2 bits in a S-DPCCH slot, and based on the analysis above, we do not see obvious benefits for option 1, 3, and 4, so it is no necessary to introduce a new slot format for S-DPCCH.  
Proposal 1: Reuse current slot format of DPCCH and do not introduce any new slot format.

Proposal 2: The last 2 bits of S-DPCCH are used to repeat the TPC command in DPCCH.
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5. Appendix
The following diagram illustrate examples of timing between PCI transmitted in F-PCICH and the reference pilots.
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 Figure 1: Precoding control indication timing for F-PCICH with the PCI offset NOFF1 of 0 or 2
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Figure 2: Precoding control indication timing for F-PCICH with the PCI offset NOFF1 larger than 2
*1     If there is not enough time for UTRAN to respond the PCI, the action can be delayed until the next slot.
*2     If there is not enough time for UE to apply the PCI, the action can be delayed until the next slot.
*3     The UL channel measurement periods illustrated here are examples. Other ways of measurement are allowed to achieve accurate UL channel estimation.
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