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1.
Introduction
Transmit diversity for PUCCH format 1b with channel selection has been discussed in several RAN1 meetings. In RAN1#69 [1], it was agreed that SORTD is adopted in Rel-11 as transmit diversity scheme for PUCCH format 1b with channel selection. It was also agreed to strive for a simple solution that involves minimum specification change. 

A specification change is clearly needed on PUCCH resource allocation to support SORTD. In RAN1#69, it was agreed that Rel-10 resource allocation is used in determining PUCCH resources for antenna port 0. It was also agreed that the resource allocation method for antenna port 1 resources is one from three alternatives presented in RAN1#69. In this contribution, we present our preference on the PUCCH resource allocation method. 
2. Discussion on PUCCH resource allocation
The agreed alternatives for antenna port 1 resource allocation are following:

Alternative 1
For antenna port 1, the resources are explicitly RRC configured.
Alternative 2
For antenna port 1, the resources used on antenna port 1 are:
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for implicit resources when MIMO is configured for FDD and TDD M=1
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Alternative 3
For antenna port 1, the resources used on antenna port 1 are:
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Spatial bundling for 3 or 4 bits case

Alternative 1 is a straightforward solution requiring a minimal specification change. Additionally, alternative 1 is not affected by ePDCCH design and there is no need to re-check it during completion of ePDCCH design. The drawback is that ARI is not available when UE is scheduled via primary cell PDCCH. This can complicate PDSCH scheduling and may increase PUCCH resource usage. However, we expect this to be a rather minor impact. For example, the resources explicitly reserved for antenna port 1 can be shared with UEs having single antenna port PUCCH transmission, and, hence, capability to use ARI for resource collision avoidance.
In comparison, alternative 2 avoids the problem of missing ARI in the scheduling via primary cell by using implicit resource allocation also for antenna port 1. This is achieved at price of added PDCCH scheduling restrictions, which can be faced with 1 and 2 CCE PDCCH allocations. On other hand, the introduced scheduling restrictions can be seen as extensions of existing restrictions and not as new kind of scheduling restrictions. So they can be tackled with rather similar PDCCH scheduling methods as the current restrictions.   
Alternative 3 reduces the number of PUCCH resources needed for SORTD transmission by restricting transmission to 2 bits with spatial bundling. On other hand, one of the original drivers for PUCCH format 1b with channel selection was improved support for TDD, CA and DL MIMO creating a larger number of HARQ-ACK bits. Further, there are other transmission diversity methods supporting resource-efficient transmission for 3 and 4 bits. In that light, it appears awkward and not preferable to restrict SORTD to 2-bit transmission due to resource consumption, while still resorting to SORTD known to have large resource consumption.  
So in short, alternative 1 and 2 are straightforward solutions with minimal specification changes. We see both alternatives acceptable with slight preference on alternative 2.   
3.  Conclusions
In this contribution, we considered PUCCH resource allocation when SORTD is applied for PUCCH format 1b with channel selection.

From the resource allocation alternatives agreed on RAN1#69, we see both alternatives 1 and 2 acceptable with slight preference on alternative 2.
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