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1 Introduction
In RAN1#70, the resource allocation scheme for SORTD was agreed, and the transmit diversity scheme for PUCCH Format 1b with channel selection in case of carrier aggregation was finalized. One remaining issue per the agreed exception sheet [1] is whether the agreed SORTD method is also applicable for TDD single cell PUCCH Format 1b with channel selection. From a technical point of view, we see no issues with adopting SORTD. Hence, this question depends on the interpretation whether the transmit diversity scheme investigation for PUCCH Format 1b with channel selection for TDD single cell case is in the scope of LTE carrier aggregation enhancement work item [2]
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[3]. 
The related description in the LTE carrier aggregation enhancement work item [3] is,
· Possible improvements in the related signaling for the use of LTE carrier aggregation, including 

i. UL and DL physical layer signaling,
ii. RRC and MAC signaling to support carrier aggregation,
iii. enhanced transmit diversity schemes for PUCCH format 1b with channel selection

In this contribution, the background and related history of transmit diversity scheme discussion for PUCCH Format 1b with channel selection is reviewed. It is proposed that the agreed SORTD method is applicable for TDD single cell as well.
2 Review of transmit diversity scheme discussion for PUCCH Format 1b with channel selection 
In Rel-10, transmit diversity scheme for PUCCH Format 1b with channel selection was first discussed in RAN1 uplink MIMO session until RAN1#63 because uplink transmit diversity scheme for PUCCH was in the scope of LTE uplink multiple antenna transmission work item [4].  Obviously, this work was initiated in MIMO work item and it does not exclude single cell. So both carrier aggregation and TDD single cell PUCCH Format 1b with channel selection were included. The related discussion was then moved to the carrier aggregation session due to resource allocation for the transmit diversity scheme.  
After discussions in the carrier aggregation session, in RAN1#63bis meeting, the conclusion was that there was no consensus to adopt SORTD for PUCCH format 1b with channel selection, and it was proposed to investigate resource-efficient TxD schemes for Format 1b with channel selection in Rel-11. The conclusion implies that the transmit diversity scheme for both carrier aggregation and TDD single cell PUCCH Format 1b with channel selection would be investigated in Rel-11. This was the motivation to include the transmit diversity scheme investigation for PUCCH Format 1b with channel selection in the LTE Rel-11 carrier aggregation work item. In addition, there was the agreement in the carrier aggregation session at RAN1#61bis that, for FDD and TDD, Rel-10 UEs supporting up to 4 ACK/NACK bits use PUCCH Format 1b with channel selection which is expressed in the form of ACK/NACK mapping tables. Regarding the ACK/NACK mapping tables, it was agreed that Rel-10 TDD ACK/NACK mapping tables are for both carrier aggregation and single cell case. Hence, PUCCH Format 1b with channel selection includes the TDD single cell case. Based on the discussion,  the transmit diversity scheme investigation for TDD single cell PUCCH Format 1b with channel selection is in the scope of LTE Rel-11 carrier aggregation work item by default. 
From a technical point of view, the agreed SORTD method is applicable for TDD single cell PUCCH Format 1b with channel selection as well. Thereto, considering the reuse of the ACK/NACK tables and the RRC based resource configuration, the specification impact would be small. The TDD single cell PUCCH Format 1b with channel selection is the only PUCCH format not supporting TxD. Given that all other PUCCH formats support SORTD, we do not believe that there is any reason to work on other TxD schemes. In fact, if SORTD is not introduced now, there would likely never be any TxD scheme for TDD single cell PUCCH Format 1b with channel selection. Hence, SORTD should be adopted and this topic can be finalized.  
3 Conclusion
Based on the review of the history of transmit diversity scheme discussion for PUCCH Format 1b with channel selection, transmit diversity scheme for TDD single cell PUCCH Format 1b with channel selection is implicitly included in the scope of LTE Rel-11carrier aggregation work item. Hence, it is proposed that the agreed SORTD method is applicable for TDD single cell case.
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