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1 Introduction
In RAN1#69, there were the following agreements on the TxD of 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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· 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 accordance with the first bullet of agreements, our understanding is that the mapping between the ACK/NACK state and the resource for AP1 is same as AP0, i.e., for all the ACK/NACK states in the mapping table, if the resource for AP0 is 
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, then the resource for AP1 is 
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[1]. The signal mapping design developed for AP0 is reused for the resource mapping of AP1 and it minimizes the specification change. 
Then the remaining issue is to decide the resource allocation for antenna port 1 from the three alternatives. In this document, the minimum specification change is mainly considered and based on the discussion the first alternative, i.e., the resources for antenna port 1 are explicitly RRC configured, is preferred.  
2 Resource allocation for antenna port 1
As it is agreed that the resource allocation for antenna port 0 is same as that of Rel-10, the resources for antenna port 1 would be the defined new resources. For PUCCH format 1b with channel selection, there are different cases including FDD, TDD with M=1 and M>1. In addition, the transmission in each case includes SPS and dynamic scheduling from PCell and SCell and cross-carrier scheduling. Hence, the resource allocation for antenna port 1 should take into account all the different cases. Considering the standardization effort of PUCCH resource allocation and the limited time to complete Rel-11, it is desirable that the resource allocation for antenna port 1 minimizes the specification change.
Alternative 1 has the advantage of minimum specification change because the resource allocation scheme is simple and uniform for all the cases regardless of dynamic scheduling and SPS transmission in each case. This principle was already adopted in Rel-10 for all PUCCH formats supporting SORTD. Furthermore, with higher layer resource configurations it is possible that only one sentence is needed to describe the resource allocation for antenna port 1 in the specification. 
In the latest version of the draft of TS36.213 discussed in RAN1 email reflector, the resource allocation for SORTD is described by 
For a UE configured with two antenna port transmission for PUCCH format 1b with channel selection, the PUCCH resource for antenna port 
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Following this sentence, for Alternative 1, the further description on the resource 
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 can be added to address the resource allocation for antenna port 1, e.g., 
where 
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 is selected from 
[image: image10.wmf]A

 higher layer configured PUCCH resources 
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 for antenna port 1 has the same value of 
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 as that of the selected resource 
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 for antenna port 0. 
In addition to this added sentence, it seems that other changes related to the resource allocation for antenna port 1 are not needed. For example, the ACK/NACK tables could remain exactly as they are, and it can avoid describing the resource allocation for the dynamic scheduling from PCell and SCell, cross-carrier scheduling and SPS respectively.
Alternative 2 introduces a new principle for implicit resource reservation (i.e., the ‘+2’) which may require changes to the eNodeB scheduler and further handling of scheduling restrictions. The resource allocation for the case of dynamic scheduling from SCell and SPS also needs to be changed. Alternative 3 introduces a hybrid of multiplexing/bundling with more specification effort and impact, e.g. it needs to specify how to perform multiplexing/bundling together and determine which resources are used for selection in TDD with M>1. Compared to other two alternatives, it is obvious that Alternative 1 renders in minimum specification change as well as impact to the eNodeB. For Alternative 1, the main concern is the resource overhead due to the explicit higher layer configuration. However, the eNodeB is in control of whether a UE is configured for SORTD. Thereto, according to the previous discussions, there would typically not be a large number of UEs simultaneously configured with carrier aggregation and SORTD and therefore the resource overhead of Alternative 1 is not a big issue.

Hence, Alternative 1 is preferred to be resource allocation scheme for antenna port 1 when SORTD is configured. 
3 Conclusion

Alternative 1 is shown to have very limited specification change. Considering the specification effort and the limited time for this topic, Alternative 1 is preferred to be the resource allocation scheme for antenna port 1, which could be summarized as below. 
“For a UE configured with two antenna port transmission for PUCCH format 1b with channel selection, the PUCCH resource for antenna port 
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 higher layer configured PUCCH resources 
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 for antenna port 1 has the same value of 
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 as that of the selected resource 
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