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1
Introduction
In Rel-8/9, when both ACK/NACK and scheduling request (SR) are transmitted in the same sub-frame a UE transmits the ACK/NACK on its assigned ACK/NACK PUCCH resource for a negative SR transmission and transmits the ACK/NACK on its assigned SR PUCCH resource for a positive SR transmission. In Rel-10 carrier aggregation, the design for conveying the SR information together with ACK/NACK has to provision for a multi-bit ACK/NACK. It has already been agreed that in the case the SR is transmitted with ACK/NACK using PUCCH format 3, positive/negative SR is indicated in an SR occasion by appending an extra information bit at the end of ACK/NACK information bits.
In this document, we address the SR and ACK/NACK multiplexing when a UE is configured for channel selection using PUCCH format 1b.
2
Discussion
In Rel-8/9, SR and ACK/NACK multiplexing is defined as the following:

· For FDD, when both ACK/NACK and SR are transmitted in the same sub-frame a UE shall transmit the ACK/NACK on its assigned ACK/NACK PUCCH resource for a negative SR transmission and transmit the ACK/NACK on its assigned SR PUCCH resource for a positive SR transmission
· For TDD, when both ACK/NACK and SR are transmitted in the same sub-frame, a UE shall transmit the bundled ACK/NACK or the multiple ACK/NAK responses on its assigned ACK/NACK PUCCH resources for a negative SR transmission. For a positive SR, the UE shall transmit   on its assigned SR PUCCH resource using PUCCH format 1b. The value of  
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  are generated by spatial ACK/NAK bundling across multiple codewords within each PDSCH transmission according to the table defined in TS 36.213.
For Rel-10, it is already agreed that in the case the SR is transmitted with ACK/NACK using PUCCH format 3, positive/negative SR is indicated in an SR occasion by appending an extra information bit at the end of ACK/NACK information bits.

For the SR and ACK/NACK multiplexing when a UE is configured for channel selection using PUCCH format 1b, there are several options to consider:
· Reuse Rel-8/9 TDD approach

· Assumes performing the spatial bundling and conveying the information about the number of ACKs across all CCs
· The drawback of this approach is that it does not distinguish for which particular CCs/subframes UE  has ACKs 

· For TDD CA, the information conveyed is coarse, as the number of states can be large (depending on the number of CCs and UL-DL subframe configuration
· Optimize for 2 CC case, with a goal to convey deterministic ACK/NACK information than what the TDD approach offers (i.e. only the number of ACKs). The optimization is aimed for the low number of CCs (i.e. 2 CCs), while for larger number of aggregated CCs the Rel-8/9 TDD multiplexing scheme can be reused
· For aggregation of up to 2 FDD CCs, spatial bundling only is performed for each CC and ACK/NACK for each CC is mapped to one of the bits in the format 1b. This provides better performance than Rel-8/9 TDD scheme which performs spatial bundling as well, but does not distinguish the two states (ACK, NAK/DTX) and (NAK/DTX, ACK) for the 2 CCs
· The optimization is just a matter of interpreting the bits of the HARQ feedback, and brings a negligible cost
· For aggregation of more than 2  FDD CCs and aggregation of any number of TDD CCs, reuse Rel-8/9 TDD approach for FDD and TDD
· Allow configuration of more than one SR resource for a UE and hence provide more information by the “SR channel selection”

· E.g. for 2 CCs, where one CC is in SIMO and the other one in MIMO transmission mode, and two SR resources, the full ACK/NACK information without spatial bundling can be conveyed for FDD

· Note that overloading of the SR resources may be utilized to lower the overhead. In other words, multiple UEs may use the same SR resources at different subframes by imposing some scheduling restriction among the set of overlapping UEs 
· In addition, ACK/NACK resource indicator (ARI) can be utilized to dynamically indicate the SR resource to be used by a UE among the RRC configured resources (that are shared among multiple UEs). Here, the ARI has the similar functionality of resource indication as for the non cross-carrier scheduling or for cross-carrier scheduling from SCell when SR is not present  
· If the configured SR resources are insufficient to convey the full HARQ feedback, the spatial bundling can be performed.
We believe that the last approach that allows for configuring and using more than one SR resource is the best choice for SR and ACK/NACK multiplexing when a UE is configured for channel selection using PUCCH format 1b. It can provide more information to be conveyed for HARQ feedback when SR is present without significant overhead increase for SR resources.
3
Summary 
In this document, we discussed the options for SR and ACK/NACK multiplexing when a UE is configured for channel selection using PUCCH format 1b.
Based on the above discussion, we propose the following:
· One or more SR resources for a UE can be configured by RRC

· Overloading of the SR resources may be utilized to lower the overhead
· ARI is used to dynamically indicate the SR resource to be used by a UE amongst the RRC configured resources
· If the configured SR resources are insufficient to convey the full HARQ feedback, then, spatial bundling is performed.
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