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1
Introduction
In RAN1#69, it was agreed that SORTD based PUCCH TxD is adopted for PUCCH format 1b with channel selection in Rel-11. Three alternative PUCCH resource allocation schemes for antenna port 1 were discussed. In this contribution, we share our views on the PUCCH resource allocation scheme for SORTD based PUCCH TxD.
2
Discussion
In RAN1#69, SORTD based PUCCH TxD was agreed for PUCCH format 1b with channel selection in Rel-11, striving for a simple solution that involves minimum spec change.  For antenna port 0, the resource allocation of PUCCH format 1b with channel selection Transmit Diversity is the same as the one defined in Rel-10. Three PUCCH resource allocation schemes for antenna port 1 were discussed, namely:

· 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

Alt 1 is simple and flexible, but may result in some PUCCH resource wastage, if the reserved but unused resource can’t be reused by other UL channels. Alt 2 improves PUCCH resource utilization, but may additionally impact downlink control scheduling, since some starting CCEs may not be used for other downlink grants in a given subframe due to the collision of PUCCH resource for UEs with SORTD TxD for PUCCH format 1b with channel selection. Alt 3 is similar to Alt 2, with reduced impact on downlink control scheduling, but requires spatial bundling of HARQ response which would impact DL throughput performance. 
It is noted that the number of UEs which need SORTD based TxD for PUCCH format 1b with channel selection may be limited. As a result, the inefficiency in PUCCH resource management in Alt 1 is practically negligible. As a result, Alt 1 is preferred.

3
Conclusions 

In this contribution, we discussed the three PUCCH resource allocations for antenna port 1 for SORTD based TxD for PUCCH format 1b with channel selection. Alt 1 is preferred due to its simplicity and flexibility, and the expected small number of UEs requiring SORTD TxD operation for PUCCH format 1b with channel selection. 
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