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1. Introduction
In RAN1#81 meeting, the enhancements to CSI reporting were discussed and the following agreements were made:
· For a PUCCH CG, at least the following enhancements to Periodic CSI reporting on PUCCH are specified in order to reduce periodic CSI report dropping probability

· Multiplexing of periodic CSI reports corresponding to multiple serving cells in a subframe 

· Multiplexing of periodic CSI reports corresponding to multiple serving cells with HARQ-ACK feedback in a subframe 

In this contribution we continuously discuss the scheme to support CSIs from multiple serving cells.
2. Periodic CSI enhancement 
· Periodic CSI only
To support multiple P-CSI transmission, existing PUCCH formats have to be considered. Two P-CSIs can be transmitted by existing PUCCH format3. It should be supported if eCA is allowed to be configured with format3. At the current stage, at least one new PUCCH format is discussed to support large HARQ-ACK feedback [1]. One new PUCCH format should also be used to transmit multiple P-CSI reports feedback. The selected new PUCCH format should be with large payload. The coding scheme for P-CSI transmitted in new PUCCH format can be either Joint-coding or Separate-coding. 
For joint-coding, several P-CSIs are concatenated and then attached with CRC. 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.
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.
Since CSI bits are larger than HARQ-ACK bits per carrier, new PUCCH format cannot carrier all the CSI bits for all 32 carriers. Thus, some of the P-CSI should be dropped if the capacity of new PUCCH format is exceeded. The existing rules can be applied.
Proposal1: If multiple P-CSIs are transmitted by new PUCCH format, P-CSI should be separately coded based on its P-CSI group priority.

· 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. 

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 new format can accommodate remaining information. 

Proposal2: For Periodic CSI and HARQ-ACK transmitting in new PUCCH format, HARQ-ACK should be separated coded or joint coded with separated CRC.
3. Aperiodic CSI enhancement 
Enhancements of A-CSI feedback mechanisms were proposed in previous meetings. The main motivation is to improve the triggering flexibility and/or guarantee sufficient coverage and low overhead. The solutions can be categorized as：

Method 1: Extending the number of Aperiodic CSI sets;
Method 2: Increasing the A-CSI triggering bits.
For method 1, the CSI set should be redefined. Considering the supported number of carrier is much larger, the triggering can be based on cell set or subframe set. Increasing triggering bits will results in more different DCI sizes. Thus, method 1 is preferred. 
Proposal3: The Aperiodic CSI triggering bits is kept. Triggering can be based on cell set. 
4. Conclusion
In this contribution, we discuss the possible enhancement for both Periodic CSI and Aperiodic CSI. In summary, we propose:
Proposal1: If multiple P-CSIs are transmitted by new PUCCH format, 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.
Proposal3: The Aperiodic CSI triggering bits is kept. Triggering can be based on cell set. 
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