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1 Introduction
In RAN1#68bis, the following was agreed for periodic CSI transmission [1]:

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

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

· Multi-cell HARQ-ACK and Periodic CSI Multiplexing for DL CA is supported in Rel-11
· A Rel-11 UE that supports PUCCH Format 3 can be configured for simultaneous transmission of multi-cell HARQ-ACK feedback, SR and periodic CSI report for one serving cell on PUCCH Format 3

· For a Rel-11 UE that is configured for Format 1b with channel selection, simultaneous transmission of multi-cell HARQ-ACK feedback and a periodic CSI report on PUCCH Format 2a/2b is FFS

· FFS whether separate coding or joint coding of HARQ-ACK and CSI
On this contribution, we present our views on the encoding for simultaneous transmission of multiple-cell HARQ-ACK and periodic CSI on PUCCH Format 3.
2 Encoding for simultaneous multi-cell HARQ-ACK and periodic CSI
Two coding schemes are proposed [2], namely Joint Coding and Separate Coding. Their advantages and disadvantages are listed below.
· Separate Coding
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Pros: 
· Different protection level can be achieved for HARQ-ACK and CSI thus is more energy efficient. The requirement for HARQ-ACK and CSI is 
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Cons: 
· More spec impact as the coded bits allocation and the interleaver scheme need to be specified.
· In case either HARQ-ACK or CSI is over 11 bits, both single and dual RM are required which result in spec impact and also increase implementation complexity thus is not desirable especially for TDD mode where large HARQ-ACK payload size is expected.
· Always use Dual RM encoder
· Joint Coding
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Pros: 
· Less spec and implementation impact than Separate Coding.
· Able to support flexible combination of HARQ-ACK and CSI payload with existing Rel-10 single or dual RM structure.

· If payload size is less than 11 bits, only single RM is required.
Cons: 
· Similar protection level to both HARQ-ACK and CSI which leads to energy waste for transmitting CSI.
Separate Coding have more spec and the implementation impact and the required SNR is larger than Joint Coding in some cases [3]

 REF _Ref331669537 \r \h 
[4]. Furthermore, the gain of Separate Coding is observed in the region when CSI payload size is larger than that of HARQ-ACK. If partial CSI feedback is supported, then scenarios when CSI payload is large than HARQ-ACK become uncommon. Considering the above reasons, we propose the following.
Proposal 1: Joint Coding should be used for simultaneous multi-cell HARQ-ACK and periodic CSI transmission.
For dual Reed-Muller structure in Joint Coding, the 32 encoded bits of the RM(32,O) code is truncated to 24bits. This is equivalent to encode with a RM(24,O) codebook which is obtained by truncating the last 8 rows of the RM(32,O) codebook. Because of the truncation, the Hamming distance weighting distribution of the RM(24,O) codebook is not as even as the original RM(32,O) codebook. This property may be utilized in Joint Coding to give HARQ-ACK and CSI payload different protection levels.
Proposal 2: For Joint Coding, adaptive ordering the payload can be FFS.
3 Conclusion
In this contribution, we provide our views on the encoding scheme for simultaneous multiple-cell HARQ-ACK and periodic CSI coding for PUCCH Format 3.
Proposal 1: Joint Coding should be used for simultaneous multi-cell HARQ-ACK and periodic CSI transmission.
Proposal 2: For Joint Coding, adaptive ordering the payload can be FFS.
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