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1 Introduction

SORTD was agreed as the transmit diversity scheme for PUCCH Format 2 in RAN1#62. Whether to support transmit diversity for PUCCH Format 1b channel selection and PUCCH Format 3 are still open.

PUCCH Format 1b channel selection

For PUCCH Format 1b channel selection, transmit diversity schemes SORTD, modified SORTD, and SCBC were evaluated in RAN1#62bis, which resulted in the following agreements:

· If TxD is adopted for PUCCH format 1b with channel selection in Rel-10, the scheme would be SORTD (i.e. double resources compared to single tx).
· Note that it is not precluded to restrict the maximum number of resources to 4 if TxD is adopted (i.e, no TxD in cases when SORTD would require more than 4 resources). 

It was observed that SORTD provides significant link-level performance improvement compared with single antenna transmission for Format 1b channel selection. It is further noted that transparent TxD schemes do not provide any performance improvement. Therefore, transmit diversity should be supported in Rel-10 in our view. 

We prefer to support of SORTD for all A/N payload sizes (2/3/4 bits). Up to 8 resources can be made available for 4 bit A/N payload. It should be left up to eNB configuration to support transmit diversity for PUCCH for a UE with 2 transmit antennas, if there is PUCCH resource limitation. 
PUCCH Format 3

For PUCCH Format 3, transmit diversity schemes STBC, modified SFBC, FSTD, and SORTD were evaluated. It was agreed that

· If TxD is adopted for PUCCH format 3 in Rel-10, the scheme would be SORTD.

However, whether to support TxD for Format 3 is still under e-mail discussion considering the multiplexing capacity issue of SORTD.

We believe that transmit diversity for PUCCH Format 3 has to be supported in Rel-10, due to significant performance improvement. Performance results have shown that SORTD outperforms the other transmit diversity schemes, particularly for large payload sizes. 
Multiplexing capacity of SORTD is not the limiting factor for TxD selection for PUCCH Format 3, since not all UEs will use PUCCH Format 3. Furthermore, support of TxD can be made configurable by eNB, if there is PUCCH capacity limitation. 
2 Summary
We propose to conclude as follows regarding PUCCH transmit diversity:
· SORTD is supported as the transmit diversity scheme for PUCCH Format 1b channel selection for all A/N payload sizes (2/3/4 bits).

· SORTD is supported as the transmit diversity scheme for PUCCH Format 3

· Support of transmit diversity is configurable by eNB
3 References
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