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1 Introduction 

It was agreed to use PUCCH format 3 to support the multiplexing of multi-cell HARQ-ACK and periodic CSI, and some detailed agreements were reach in RAN1#70:
Agreement:
· 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

During the email discussion on RRC parameters for CA, it was agreed [1] that a new RRC parameter simultaneousAckNackAndCQI-Format3-r11 is introduced to enable the multiplexing using format 3. It still needs clarification on the interaction between simultaneousAckNackAndCQI-Format3-r11 and the existing parameter simultaneousAckNackAndCQI.

In this contribution, we discuss these remaining issues.

2 Discussion
2.1 simultaneousAckNackAndCQI-Format3-r11 and simultaneousAckNackAndCQI
First of all, since simultaneousAckNackAndCQI-Format3-r11 controls whether HARQ-ACK and CSI can be multiplexed using format 3, while simultaneousAckNackAndCQI controls whether HARQ-ACK and CSI can be multiplexed using format 2a/2b, these two parameters should be configured independently. There should not be any dependency between the values of these two parameters.

Given that they are independently configured, each parameter can be set to either true or false, which results in four possible combinations. As a general rule, simultaneousAckNackAndCQI-Format3-r11 is only applicable to the UEs configured with format 3 for HARQ-ACK, and multiplexing is allowed only when there is an available format 3 resource indicated by ARI. The detailed behaviour for the four cases is described below.

· simultaneousAckNackAndCQI-Format3-r11 = false, simultaneousAckNackAndCQI = true or false
· This means that the new feature using format 3 for multiplexing is not enabled. Therefore all the Rel-10 behaviour shall remain unchanged.

· simultaneousAckNackAndCQI-Format3-r11 = true, simultaneousAckNackAndCQI = true or false
· When multi-cell HARQ-ACK (with at least one SCell) and periodic CSI occurs in the same subframe, they are multiplexed using format 3 as long as the combined payload can fit into 22 bits.
· For FDD, when PCell HARQ-ACK (without any SCell HARQ-ACK) and periodic CSI occurs in the same subframe, because there is no ARI to indicate format 3 resource, the transmission follows Rel-10 behaviour. This means that if simultaneousAckNackAndCQI = true, PCell HARQ-ACK and periodic CSI are transmitted using format 2a/2b. Otherwise, periodic CSI is dropped.

· For TDD, when PCell HARQ-ACK (without any SCell HARQ-ACK) and periodic CSI occurs in the same subframe,
· For the case when format 3 resource is indicated (i.e. M > 1 and there is a PDCCH with DAI > 1), HARQ-ACK and periodic CSI are multiplexed using format 3 if the combined payload fits.

· For all other cases, Rel-10 behaviour remains unchanged.

· Another special case which is out of the scope of CA is when the UE is configured with format 3 in TDD single cell case. Although it is not part of CA, the HARQ-ACK procedure is exactly the same as in the case when there is only PCell transmission in CA. Therefore, it can be easily handled in the same way as the bullet above without additional complexity.
Proposal 1: simultaneousAckNackAndCQI-Format3-r11 and simultaneousAckNackAndCQI are configured independently. The multiplexing of HARQ-ACK and periodic CSI using format 3 is allowed only when there is available format 3 resource indicated by ARI.
2.2 HARQ-ACK compression
Since HARQ-ACK compression introduces additional DL throughput loss, we do not recommend it just for periodic CSI to fit into the 22-bit payload. Moreover, there can be many different ways of doing HARQ-ACK compression. Given that we are in such a late stage of Rel-11, we should avoid get into this lengthy discussion.

Proposal 2: Additional HARQ-ACK compression is not introduced in Rel-11.

2.3 CoMP and CA

When CoMP and CA are jointly supported, generally speaking the 22-bit payload size of format 3 would not be sufficient for HARQ-ACK and periodic CSI for the cell with CoMP. Therefore, a scheme different from format 3 adopted for CA would be needed. Given that there are still some open issues related to CoMP (number of CSI processes, maximum payload size, etc.), it is not appropriate to discuss it under the CA enhancement WI currently. The UCI transmission is already being discussed in CoMP WI, which is a more natural place for this discussion to occur. Therefore, it is recommended that joint support of CoMP and CA is being treated under the CoMP WI. For our views on the topic, please refer to [2]

 REF _Ref336457446 \r \h 
[3].
Proposal 3: Joint support of CoMP and CA is treated under the CoMP WI.
3 Conclusions
In this contribution, we discussed the transmit diversity for format 1bCS in TDD single cell case, and propose that: 
Proposal 1: simultaneousAckNackAndCQI-Format3-r11 and simultaneousAckNackAndCQI are configured independently. The multiplexing of HARQ-ACK and periodic CSI using format 3 is allowed only when there is available format 3 resource indicated by ARI.
Proposal 2: Additional HARQ-ACK compression is not introduced in Rel-11.

Proposal 3: Joint support of CoMP and CA is treated under the CoMP WI.
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