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1. Introduction
In RAN1#82 meeting, the following agreements were made:
· The PUCCH format with PUSCH-like structure can be used to carry
· P-CSIs for multiple serving cells
· FFS: P-CSIs for multiple serving cells and HARQ-ACK for at least  one serving cell
·  FFS: PUCCH format 3 can be used to carry multiple P-CSIs for multiple serving cells for payload size less than 23 bits
In this contribution, we discuss the detail transmission scheme of P-CSIs from multiple serving cells by PUSCH-like structure.
2. Periodic CSI only
For smaller P-CSI report, the P-CSI can be transmitted by new formats other than PUSCH-like structure. Further, Format 3 can be reused for bits number under 23. This can save the resource allocated for PUSCH-like structure. UE can be configured with multiple PUCCH resources, which corresponding to different PUCCH formats. The maximum payload of P-CSI only transmission can be also configured. If P-CSI bits exceed that payload limit, dropping rules is applied.

The configuration of P-CSI for each serving cell can be independent for its periodicity and offset. This can achieve better flexibility. Compared with cell grouping configuration, this also simpler for specification.
The coding scheme for P-CSI transmitted in PUSCH-like structure should also be considered. For joint-coding, several P-CSIs are concatenated and then attached with CRC. Then, it can reuse existing PUCCH scheme. Alternatively, P-CSIs can have separated CRCs or share one CRC. The mapping scheme can reuse what is defined for new PUCCH format. Additional interleaving does not make much different for TBCC coding [1]. For Separate-coding, different P-CSI groups can be coded with different rates based on its priority. Thus, higher priority P-CSI group can get better performance. Different coded P-CSIs can be mapped to new PUCCH format with/without interleaving. With interleaving, all P-CSIs can have frequency diversity. 
Proposal1: 
· eCA support multiple P-CSI transmitted by PUCCH format3
· UE can be configured with multiple PUCCH resources for P-CSI
· The maximum payload for P-CSI only transmission can be configured, dropping rules should be applied to not exceed the limit
· The configuration of P-CSI for each serving cell can be independent for its periodicity and offset

· If multiple P-CSIs are transmitted by new PUCCH format, low priority P-CSI should be separately coded based on its P-CSI group priority.
3. Periodic CSI and HARQ-ACK

The existing HARQ-ACK and P-CSI should also consider Joint-coding or Separate-coding. HARQ-ACK requires much higher BLER than P-CSI. Thus Separate-coding should be used, at least between HARQ-ACK and P-CSI. The corresponding power control should also be separated. Transmission of HARQ-ACK should be guaranteed first. If HARQ-ACK and P-CSI are coded together, it is also preferred to have separated CRCs.
For P-CSI and HARQ-ACK transmitting, low priority P-CSI need to be dropped until the remaining information do not exceed the payload limit. The payload limit of for P-CSI and HARQ-ACK transmitting can be also configured.

When P-CSI resource and PUCCH resource of new PUCCH format occurred in same subframe, resource for new PUCCH format is used similar as defined for format3.
Proposal2: For Periodic CSI and HARQ-ACK transmitting in new PUCCH format

· HARQ-ACK should be separated coded or joint coded with separated CRC.

· Using same PUCCH resource configured for the new PUCCH format.

Proposal3: Low priority P-CSI can be dropped to not exceed the configurable payload limit for P-CSI and HARQ-ACK transmitting.

4. Conclusion

In this contribution, we discuss the possible enhancement for Periodic CSI. In summary, we propose:
Proposal1: 

· eCA support multiple P-CSI transmitted by PUCCH format3

· UE can be configured with multiple PUCCH resources for P-CSI

· The maximum payload for P-CSI only transmission can be configured, dropping rules should be applied to not exceed the limit

· The configuration of P-CSI for each serving cell can be independent for its periodicity and offset

· If multiple P-CSIs are transmitted by new PUCCH format, low priority P-CSI should be separately coded based on its P-CSI group priority.
Proposal2: For Periodic CSI and HARQ-ACK transmitting in new PUCCH format

· HARQ-ACK should be separated coded or joint coded with separated CRC.

· Using same PUCCH resource configured for the new PUCCH format.

Proposal3: Low priority P-CSI can be dropped to not exceed the configurable payload limit for P-CSI and HARQ-ACK transmitting.
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