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1. Introduction

It was agreed at RAN1 #70 to introduce transmit diversity for PUCCH Format 1b with channel selection (CS). The details of the agreement are as follows: 
· For the carrier aggregation case, for PUCCH Resource Allocation 

· For Antenna port 0, the resource allocation of PUCCH format 1b with channel selection Transmit Diversity equals the one of Rel-10

· For antenna port 1, the resources are explicitly RRC configured

· The resources are explicitly RRC configured to fixed values, and are not dynamically switched 

· FFS if the same SORTD method is applicable for the single cell case

In this contribution we discuss the remaining issues in supporting transmit diversity for Format 1b with channel selection.

2. Discussion

The main benefit for transmit diversity for PUCCH Format 1b with CS is the same as for other PUCCH formats i.e. a lower SNR to achieve a desired performance. In that sense it was observed and agreed by RAN1 that the simplest specification change is to introduce SORTD as the transmit diversity scheme similarly to other PUCCH formats. It was mentioned during discussions at RAN1 #70 that SORTD configuration should be conditioned on CA because the objectives set forth in the WID [1] specify CA. Although it is not explicitly stated in the enhanced CA exception sheet of [2], we note that:
1) From a performance perspective there does not seem to be a distinction between SORTD on Format 1b with channel selection for CA compared to single cell configuration i.e. we do not envision that RAN4 would have to define separate performance requirements.

2) From a specification perspective it may be easier to specify SORTD as a single feature instead of as a feature that is conditioned on the configuration of another feature (CA). 

3) The implication of not introducing SORTD for the single cell case is that transmit diversity is not supported for TDD ACK/NAK multiplexing (using Format 1b with CS) when a UE is configured for single cell operation.
Another outstanding aspect involves the support of an UL power offset for transmit diversity similarly to other PUCCH Formats. As was shown in e.g. [3], SORTD for Format 1b with CS provides 1dB gain, on average, over single antenna transmission. Therefore, we propose an RRC parameter, deltaTxD-OffsetPUCCH-Format1bCS-r11 with the range [-1, 0] dB. 
3. Conclusion

This contribution considered some outstanding aspects regarding SORTD for PUCCH Format 1b with CS. Our recommendations are

· If it is not deemed a major violation of the WID, consider supporting SORTD for PUCCH Format 1b with channel selection for both single-cell and CA cases. 

· Introduce a higher layer configured power offset parameter, deltaTxD-OffsetPUCCH-Format1bCS-r11 with the range [-1, 0] dB.
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