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Description of issues

At RAN1#83[1], following agreements were made:

For PUSCH,
· CRI is always reported with CSI in the same subframe
· FFS: if/how CSI feedback without CRI on PUSCH is supported
· Conditions when a UE is not expected to update CSI/CRI to be further decided
· CRI/RI jointly encoded, reusing legacy RI encoding/mapping on PUSCH
· Definition of CRI/RI joint encoding follows that of PUCCH (see alt.1/2 following slides)
· Payload size for CRI/RI is FFS
· PUSCH encoding (at least for non-eCA capable UEs) should fulfill the below two conditions:
· Maximum CRI/RI payload across CSI-processes/CCs triggered is no more than 22 bits (dual-RM payload)
· The  maximum number of triggered CSI-processes across CC is 5 (no change to the size of CSI process set) 
· If RI reporting is not configured, CRI transmission on PUSCH reuses the existing RI transmission blocks on PUSCH

According to the above agreements, for non-eCA capable UEs, the maximum number of CRI/RI payload should be restricted up to 22 bits considering dual-RM payload. Regarding maximum number of triggered CSI processes is 5, the maximum number of CRI/RI payload can be up to 30 bits. In order to CRI/RI payload which is more than 22 bits, UE should support CRI/RI encoding with TBCC(Tail-Biting Convolutional Codes) and corresponding rate matching even if UE does not support eCA. Since payload difference between two types of encoding is only 8 bits, benefits of CRI/RI reporting would be marginal considering additional implementation effort for TBCC. In that sense, such restriction was provided and agreed. However, in the current CRs, payload restriction for CRI/RI payload is missing. For example, in section 5.2.2.6 of the current CR on TS36.212 [2], channel coding and rate matching procedures for CRI/RI reporting on PUSCH is described as follows:

…




 If RI feedback for a given DL cell consists of 3-bits of information, i.e.,  with  corresponding to MSB of 3-bit input and  corresponding to LSB. The  to RI mapping is given by Table 5.2.2.6-7. 




If RI feedback consists of  bits of information, i.e., , then a coded bit sequence  is obtained by using the bit sequence  as the input to the channel coding block described in section 5.2.2.6.4. 




If RI feedback consists of  bits of information as a result of the aggregation of RI bits corresponding to multiple DL cells or multiple CSI processes, i.e., , then the coded bit sequence  is obtained by using the bit sequence  as the input to the channel coding block described in section 5.2.2.6.5.




If RI feedback consists of  bits of information as a result of the aggregation of RI bits corresponding to multiple DL cells or multiple CSI processes, i.e., , then the coded bit sequence is denoted by . The CRC attachment, channel coding and rate matching of the HARQ-ACK bits are performed according to sections 5.1.1 setting L to 8 bits, 5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC attachment operation is . The output bit sequence of the CRC attachment operation is the input bit sequence to the channel coding operation. The output bit sequence of the channel coding operation is the input bit sequence to the rate matching operation.
…
[bookmark: _GoBack]Likewise, in the current CR on TS36.213, restrictions or conditions for the UE operation is not provided. Therefore, it is apparent that non-eCA capable UEs with FD-MIMO and multiple CSI process capability should support RI/CRI transmission with TBCC encoding and corresponding rate matching.  

Observations: 
· At RAN1#83, the maximum 22 bits for CRI/RI payload on PUSCH is agreed for non –eCA capable UEs.
· However, corresponding UE procedures are not described in the current specifications.

Proposed changes

One way to resolve this issue is to leave it up to UE implementation. UE may drop all or part of CRI/RI payload by its decision. However, the aperiodic CSI will eventually be wasted since misunderstanding between UE and eNB on CRI/RI payload exists. It should be noted that similar issues are already treated for PUCCH reporting. Since PUCCH reporting in multiple CSI processes cannot be overlapped, UE should select and report only one PUCCH reporting. When such collision occurs between multiple CSI processes, CSI reports with lower priorities are dropped. For the sake, the priority rule is defined in the current LTE specification by PUCCH reporting type, cell ID and CSI process ID. In order to resolve the CRI/RI payload issue, similar dropping and priority rule with PUCCH reporting can be supported. 

Proposals: 
· In order to resolve the CRI/RI payload issue, PUCCH like CSI dropping and priority rule can be supported for PUSCH reporting.
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