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1 Introduction
In 3GPP RAN1#61bis, a few contributions considered UCI combinations for support in Rel.10 [1]-[6]. For Rel.8, all possible 31 combinations and related UE behaviors are summarized in [7]. For carrier aggregation, a few more UCI combinations and UE behaviors may need to be supported. 

2 UCI Combinations Requiring New UE Behaviors in LTE-A
A list of UCI combinations that should be the primary focus of the design in Rel.10 is outlined below. The newly agreed DFT-s-OFDM format for HARQ-ACK transmission is referred to as PUCCH format 3. 
· HARQ-ACK + SRS: 
· In Rel.8, the eNodeB can configure the UE to choose from two options: (1) Drop SRS and transmit HARQ-ACK only, or (2) Use a shortened PUCCH format 1a/1b to support SRS transmission from a UE with HARQ-ACK transmission. 
· In Rel.10, the eNodeB should be able to configure one of the same two same options as in Rel.8. 
· HARQ-ACK + SRI:

· In Rel.8, when a UE needs to transmit SRI and HARQ-ACK in the same subframe, the UE uses the SRI resource to transmit HARQ-ACK. The eNodeB detects the SRI by energy detection in the SRI resource and decodes the HARQ-ACK as usual. 
· In Rel.10, HARQ-ACK can be transmitted in PUCCH format 3 or via a channel selection using PUCCH format 1a/1b. For PUCCH format 3, the 1-bit SRI can be jointly encoded with the HARQ-ACK [8]. For channel selection, HARQ-ACK bundling can be configured as in Rel-8 TDD. 

· CQI + HARQ-ACK:

· In Rel.8, when a UE needs to transmit CQI and HARQ-ACK in the same subframe, the eNodeB can configure the UE to choose from two options: (1) Drop the CQI and transmit HARQ-ACK only, or (2) Jointly transmit CQI and HARQ-ACK. For option (2), the UE behavior is different depending on the CP configuration. For normal-CP, the HARQ-ACK is conveyed by modulating the RS of PUCCH format 2. For extended-CP, the HARQ-ACK and CQI information are jointly coded. 

· In Rel-10, the eNodeB should also be able to configure one of the same two options as in Rel.8. If option (2) is chosen, it is FFS if and how to support multi-bit HARQ-ACK due to carrier aggregation. 
· CQI + SRS and CQI + SRI
· In Rel.8, the eNodeB was assumed to control the periodicities of the CQI, SRS, and SQI transmissions so that collisions were rare and considered as miss-configurations which could be resolved by signaling prioritization. 

· In Rel.10, CA, and for the baseline assumption that different PUCCH resources in time are assigned for CSI feedback from different cells, this is no longer the case and collisions between CQI and SRS or SRI transmissions may often occur. 

· To accommodate simultaneous CQI and SRS transmissions, the last symbol of PUCCH formats 2/2a/2b can be punctured similar to puncturing the last symbols for PUCCH formats 1a/1b in Rel.8.

· To accommodate simultaneous CQI and SRI transmissions, the SRI can be either jointly coded with CQI, or it can modulate the RS of PUCCH format 2 (in case there is no 1-2 bit HARQ-ACK transmission and only for normal CP), or the CQI transmission can be dropped.  
3 Conclusions
In Rel.10, the primary focus of the design consideration on the UCI combination in the PUCCH should be put on
· HARQ-ACK and SRS
· HARQ-ACK and SRI

· CQI and HARQ-ACK
· CQI and SRS or SRI
Defining new UE behaviors for the other combinations is FFS.
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