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1 Introduction
In RAN1#69, the following conclusions were made regarding transmit diversity for PUCCH format 1b with channel selection: 
· SORTD based PUCCH TxD is adopted for format 1b channel selection in Rel-11.

· Strive for a simple solution that involves minimum spec change

· 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, i.e.

· Port 1 resource allocation method is one of the following three alternatives, to be decided in the next meeting

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

· Alt 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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otherwise

· Alt 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

In this contribution, we show our preference on the resource allocation method for antenna port 1 in case SORTD is configured for PUCCH format 1b with channel selection.
2 Resource allocation for antenna port 1
Overall, all three alternatives for antenna port 1 in case of SORTD for PUCCH format 1b with channel selection do not require significant specification changes. On the other hand, different alternatives have different implications on the eNB implementation.
For alternative 1, the eNB implementation is relatively simple, i.e. the eNB shall explicitly assign a set of PUCCH format 1b resources for antenna port 1. When enabling and disabling SORTD of PUCCH format 1b with channel selection for a particular UE, it does not affect eNB’s handling for other UEs. The drawback is that explicit PUCCH format 1b resources are always required, which leads to PUCCH overhead increase. Given the analysis that single antenna port transmission of PUCCH format 1b with channel selection is sufficient for most of the UEs [1], it is expected that only a very small number of UEs shall be configured with SORTD of PUCCH format 1b with channel selection. Hence the associated overhead with alternative 1 is practically negligible.
For alternative 2, one issue is that implicit resource 
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shall be used, which equivalently implies eNB scheduling restriction, i.e. the PDCCH CCE index corresponding to 
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shall not be the first CCE for any other UE’s PDCCH transmission. Another issue with alternative 2 is that when explicitly resource shall be used, it uses the PUCCH format 1b resource with the next resource index. Since ARI is used together with the explicit resources of PUCCH format 1b with channel selection, eNB may already have managed the corresponding PUCCH format 1b resources in a certain way. For example, assuming each UE requires two explicit PUCCH resources and there are 8 contiguously indexed PUCCH resources shared by X (>4) UEs through ARI. In this example, at most 4 UEs can be scheduled in each subframe without PUCCH resources collisions. Consider one of the X UEs (say UE A) is switched from SORTD disabled to SORTD enabled, then at most 3 UEs can be scheduled with the 8 PUCCH resources in a subframe if UE A is scheduled. This would impact the PDSCH scheduling of other UEs since less scheduling opportunities exist due to higher PUCCH resource occupation by UE A.
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Figure 1: Illustration of impact on explicit PUCCH resource management and PDSCH scheduling
For alternative 3, the same issue with alternative 2 as shown in Figure 1 exists. In addition, alternative 3 requires spatial bundling which lead to reduced downlink throughput. 

Given the above discussion, it is proposed that alternative 1 is adopted to allow simple eNB implementation, i.e.

Proposal: For SORTD of PUCCH format 1b with channel selection, the PUCCH resources for the second antenna port are explicitly configured via RRC.

3 Conclusions
In this contribution, we discuss the three alternatives for the resource allocation of antenna port 1 for SORTD of PUCCH format 1b with channel selection, with the following proposal:

Proposal: For SORTD of PUCCH format 1b with channel selection, the PUCCH resources for the second antenna port are explicitly configured via RRC.
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