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1. Introduction
During RAN1 #68bis meeting, the following was agreed.

Agreement:

· Multi-Cell Periodic CSI Multiplexing for DL CA is supported in Rel-11

· Based on existing UL channel formats (FFS which one)

The remaining issue left is to determine which format should be used as the container for multiple-cell periodic CSI transmission. In this contribution, we share our view on this issue. 

2. Discussion
In previous meetings, two existing UL channel formats were proposed for multiple-cell periodic CSI transmission:

Alternative #1: PUCCH format 3;

Alternative #2: PUSCH.

Many factors should be taken into account when determining which format should be used, for example, performance, overhead, multiplexing capacity and standard effort needed. Pros and cons of the two alternatives had been extensively discussed in many contributions [2]
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 \* MERGEFORMAT [7]. In our previous contribution [1], we had analyzed how many periodic CSI reports should be supported in one subframe and had proposed to use PUCCH format 3 to support up to two P-CSI reports in a subframe for Rel-11. We also suggested further enhancement could be investigated for future release.

Considering the time frame of Rel-11, we think the schedule is the more important factor at current stage. In term of specification impact, Alt1 may only affect the higher layer signaling, while for Alt2, it may need more work on the resource assignment side. There are many options for PUSCH resource assignment, for example the resource for periodic PUSCH can be either dynamically scheduled with UL Grant semi-statically scheduled with RRC signaling, or semi-persistent scheduled. At current stage, this issue and corresponding impacts are not fully studied yet. RAN1 need to evaluate which option is more appropriate for the PUSCH resource assignment; and for each option, the corresponding signaling design needs to be finished. From the standard effort point of view, using PUCCH format 3 seems the right choice.
3. Other issues

A couple of related issues also need to be considered. Firstly, as already discussed in our previous contribution [1], supporting two CSI reports in a subframe achieved a good trade-off between uplink control overhead and downlink throughput performance. Considering the capacity limit of PUCCH format 3, up to 22 bits can be transmitted. Therefore, it’s logical to specify in Rel-11 that only two periodic CSI reports be supported in PUCCH format 3. When the number of CSI report exceeds two, same priority as defined in Rel-10 should be applied for CSI dropping. 

Secondly, regarding the channel coding, concatenation of the 2 CSI reports can be joint coded using the coding scheme defined for PUCCH format 3. No other specification effort is needed.

Finally, since simultaneous transmission of multiple CSI is not supported in Rel-10 while is supported in Rel-11, some mechanisms are needed to indicate to the UE whether it should transmit multiple periodic CSI in a subframe or not. Both explicit and implicit indication can be used to achieve this purpose.  
4. Conclusions

In this contribution, we proposed to use PUCCH format 3 to transmit up to 2 periodic CSI reports in a subframe for Rel-11.

Proposal-1: Using PUCCH format 3 to support multiple-cell periodic CSI report transmission.

Proposal-2: Up to 2 periodic CSI can be supported on PUCCH.

Proposal-3: Rel-10 prioritization rules for CSI dropping can be reused.
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