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1. Introduction
This contribution deals with details related to PUCCH resource indication in the case of transmit diversity scheme with channel selection for carrier aggregation. During RAN1 #62 meeting, it is agreed that [1]:

· At least for the case of non-channel selection
· Adopt Alt 1 (i.e. SORTD is always on if configured by (i.e. by RRC)) with second resource being determined from n_CCE+1.
As in the agreement, when PUCCH format 1/1a/1b with SORTD (Spatial Orthogonal Resource Transmit Diversity) is configured in non-carrier aggregation circumstances, we agreed that the PUCCH resource for second antenna is derived from n_CCE+1 at least for the case of non-channel selection. However, we don't have any agreement on resource assignment when we use transmit diversity scheme (e.g. SORTD and SCBC) with channel selection in carrier aggregation yet. In this contribution, we discuss resource indication methods for channel selection with transmit diversity. 
2. Discussion
2.1. SORTD as TxD for channel selection
In RAN1 #62 meeting, three alternatives on transmit diversity scheme for channel selection have been proposed, that is, SORTD, modified SORTD and SCBC (Space Code Block Coding). All of these three TxD schemes have their trade-offs between performance and amount of PUCCH resource usage, and also there is limitation in terms of design perspective (e.g., SCBC can be used only for even number of PUCCH channels) [1]-[3]. The SORTD was already agreed as the TxD scheme for PUCCH format 1/1a/1b in RAN #59bis and also is considered as a candidate for other formats such as PUCCH format 2 and 3. Comparing modified SORTD and SCBC, based on information contents, SORTD doesn’t affect mapping table design for channel selection. Hence, to apply SORTD even for channel selection case in Rel-10 seems to be natural and simple due to the commonality since SORTD is already applied for PUCCH format 1/1a/1b without the channel selection case.
However, the drawback of SORTD with channel selection is that the number of resources reserved for channel selection should be twice as much as the number needed for single antenna case. Thus, it is needed to control the amount of reserved resources for SORTD with channel selection in order to reduce the impact of total number of PUCCH resource.
2.2. Resource indication for SORTD with channel selection 
In RAN1 #62 meeting, it is decided that, at least in case of non-channel selection, the alternative 1 in [1] is used as resource indication method for second antenna when SORTD is configured. As mentioned in [3], the problem of SORTD with channel selection is the high PUCCH resource consumption, which would result in significant decrease of multiplexing capacity compared to SORTD with non-channel selection mode. In order to reduce the high PUCCH resource consumption, we suggest an explicit indication for PUCCH resource of second antenna. As, in Rel-10, channel selection is optimized for 2CCs [1], the typical case of 4bits would be dual-codeword (e.g. SU-MIMO) on each CC. An example of typical case in Rel-10 is shown in figure 1.
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Figure 1 Explicit resource indication for second antenna of SORTD with channel selection in case of two CW transmission on each CC
In figure 1, assuming that A/N resources for 2-CW scheduled on PCell is implicitly derived from CCE indices of corresponding PDCCH [1], the selected one resource among 4 resources needed for channel selection operation is used for first antenna, and new explicit resource is used for second antenna for SORTD with channel selection. By using new explicit resource for second antenna, SORTD with channel selection could reduce the PUCCH resource consumption compared to general resource indication for SORTD with channel selection, and this would make the design simple without any other limitation (e.g. scheduling limitation, mapping table design, etc.). Moreover, it can fully obtain the performance gain of SORTD by using simple mechanism. 
Although the cost for SORTD with channel selection is an additional orthogonal resource by the new explicit indication for second antenna, it would not bring any serious overhead in terms of the total PUCCH resources because, firstly, SORTD is not mandatory for PUCCH in Rel-10, and secondly, PUCCH can be independently configured to be single antenna port mode, that is, the use of SORTD can be controlled by eNB depending on the system load, channel condition of UEs, etc. Given that the cell deployment is decided by the release-8 cell coverage, only a few UEs are required to be configured for the SORTD transmission mode. Hence, the possible wastage of A/N resources due to explicit indication would not be an issue for SORTD case.  
So, we prefer the explicit indication for the resource for the second antenna when configuring SORTD with channel selection. 
3. Conclusion
In this contribution, PUCCH transmission with multiple antennas in Rel-10 has been discussed and the open issue from previous meeting [1] has been addressed.
For the support of TxD with channel selection, the following scheme is preferred,
· For TxD with channel selection in case of carrier aggregation
· SORTD shall be supported
· For the resource for the second antenna for SORTD with channel selection in case of carrier aggregation
· New explicit indication for the resource allocation is preferred.
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