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1. Introduction
In this contribution we present our views on the remaining FFS-issues related to multi-cell HARQ-ACK and Periodic CSI Multiplexing for downlink CA when a UE is configured with PUCCH Format 3. The related decisions made in RAN1#70 are shown below [1]:
· For a UE configured with PUCCH format 3 for HARQ-ACK transmission, and for a subframe where a UE is configured to transmit HARQ-ACK transmission with periodic CSI, and for a subframe where a PUCCH format 3 resource is indicated (by ARI as in Rel-10) to the UE for HARQ-ACK transmission, the UE shall transmit HARQ-ACK and a single cell periodic CSI according to the following:
· No additional PUCCH format 3 resource in addition to the format 3 resource indicated by the ARI is configured for HARQ-ACK and CSI multiplexing 
· HARQ-ACK and periodic CSI are jointly coded up to 22 bits (including SR)
· the serving cell for periodic CSI reporting is selected according to the Rel-10 rule
· if the selected periodic CSI report together with HARQ-ACK feedback bits (including SR) fits into PUCCH format 3 payload size, then transmit the periodic CSI and HARQ-ACK bits (including SR), otherwise transmit HARQ-ACK (including SR) without periodic CSI
· FFS for HARQ-ACK compression case
· FFS  in case CoMP and CA is jointly supported

· FFS whether or not to solve RI/PTI ambiguity problem
2. RI/PTI ambiguity problem
The RI/PTI ambiguity problem related to joint coding was considered in [2]. When the RI/PTI is wrongly detected by the eNB, then CSI payload for the subsequent CSI reports will be erroneously assumed by the detector in the eNB. A failure to detect the A/N persists until the next periodic RI/PTI report is received by the eNB, which depends on the periodic CSI feedback configuration. The most severe error case is such where RI/PTI is wrongly detected and eNB has not capability to identify the error. 
We see that the primary goal of handling the RI/PTI ambiguity problem is to protect multi-cell HARQ-ACK. This requires that ambiguity related to the CSI payload size when signalled with multi cell HARQ-ACK is removed. This can be made in such that the RI/PTI-dependent payload size of CSI is signalled explicitly from UE to eNB separately from CSI. It is possible to convey this information using the orthogonal cover code of DM RS, which is currently unused with PUCCH format 3. Usage of complex OCC with four states would allow signalling all the CSI payload options related to different PUCCH reporting types. This signalling would then be able to protect multi-cell HARQ-ACK in all cases. At the same time, eNB would be able to identify also the RI/PTI errors in most of the cases.
Proposal #1: Utilize orthogonal cover code to handle RI/PTI ambiguity problem
3. HARQ-ACK compression case
According to decisions made in RAN1#70, it was agreed that if the periodic CSI+HARQ-ACK does not fit into PUCCH Format 3 payload size then HARQ-ACK is transmitted without periodic CSI. The case with HARQ-ACK compression was left FFS in RAN1#70.
We see the following options to handle HARQ-ACK compression case for the CSI+HARQ-ACK does not fit into PUCCH Format 3 payload size

CSI dropping is based on the payload size of CSI+ compressed HARQ-ACK

CSI dropping is based on the payload size of CSI + non-compressed HARQ-ACK.

We think that the CSI dropping should be based on the first option because that would minimize the amount of CSI dropping. This view is based on the assumption that CSI dropping would cause bigger degradation on the DL throughput than HARQ-ACK compression based on spatial bundling. Introduction of additional HARQ-ACK compression rules should be avoided in the current phase of Rel-11.
Proposal #2: Define the CSI dropping based on the payload size of CSI+ compressed HARQ-ACK
4. Conclusions

In this contribution we have presented our views on the remaining FFS-issues related to multi-cell HARQ-ACK and Periodic CSI Multiplexing for downlink CA when a UE is configured with PUCCH Format 3. Based on the discussion, we make the following proposals:
Proposal #1: Utilize orthogonal cover code to handle RI/PTI ambiguity problem
Proposal #2: CSI dropping is based on the payload size of CSI + compressed HARQ-ACK
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