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1. Introduction
This contribution investigates design principles for UCI that carrying CSI reports, especially for NR Type II CSI. 
In RAN1#89, [1] had identified most of details on codebook structure and CSI components, for both NR Type I and Type II CSI feedback. Regarding Type II CSI, components for CSI feedback include:
· WB components:
· RI
· L-beam selection
· index for the strongest coefficient per layer
· WB amplitude
· SB components:
· SB amplitude
· SB amplitude for first K strongest coefficients
· SB phase for first K strongest coefficients
· SB phase for remaining (2L-K) coefficients

2. Multiplexing multiple CSI components
Following the agreed codebook structure in [1], it is clear that NR Type II CSI needs larger payload size compared to NR Type I CSI. In [1], an example for the payload size for Type II CSI feedback was presented. Total WB payload is around 20~70 bits, and around 140~550 bits are needed if payload for subbands is included. To support such large payload size, it was already agreed in RAN1 Ad-Hoc#2 to carry Type II CSI by PUSCH, and CSI on PUCCH is still for further study. 
The contributions [2]-[4] had studied whether PUCCH or PUSCH is suitable for carrying UCI with large payload size, either in a single-slot or in multiple-slots. In our view, since NR Type II codebook provides CSI with high spatial-resolution, which is sensitive to channel variation, single-slot reporting that minimizes feedback latency is more suitable than reporting CSI components in multiple slots. In addition, joint encoding for CSI components is always preferred to provide better coding efficiency than separate encoding for each CSI component if the total payload size does not exceed the limitation of UCI container. 
However, in some cases the physical channel cannot sustain the large payload size, it is still needed to partition CSI components into small number of groups and report in multiple slots. The number of groups should be minimized to avoid causing additional delay. For example, we may have one group for WB components and one group for SB components. If total payload size of all SB components is still too large, we may consider to separate them into subgroups according to SB indexes, e.g., one for odd indexed SBs and one for the rest SBs. The intention here is to allow gNB to approximate CSI by that of adjacent SBs if the feedback of one subgroup is missed. 
Proposal 1: Adopt joint encoding for NR Type I/II CSI components. How to partition CSI components into encoding groups needs further discussion.

For channel coding schemes on control channel, the following agreements were reached in RAN1#88bis:
Agreement: 
· K=1 (if channel coding is applied):
· Repetition code
· K=2 (if channel coding is applied):
· Simplex code
· 3<=K<=11:
· LTE RM code
· Note that if NR requires a codeword size N that is not supported by the LTE RM code, then the LTE RM code will be extended by repetition as in LTE
· 12<=K:
· Polar code (single design for all control information sizes, except for possible omission of CRC bits for payloads <= ~22 bits)

For the case with more than 11 information bits, Polar code is used for control channel. One key property of Polar code is that after the encoding process, input bits are ‘polarized’: some input bits of Polar code are relatively reliable. Thus the encoding order may impact the reliability of each CSI components that are jointly encoded. We may take advantage of this property to provide more protection on some prioritized CSI components, e.g., RI, especially for the case with few or no CRC protection bits. 
Proposal 2: Study the impact of ordering CSI components to be jointly encoded. 

3. Conclusion
This contribution investigates design principles for UCI that carrying CSI reports. We have the following proposals:
Proposal 1: Adopt joint encoding for NR Type I/II CSI components. How to partition CSI components into encoding groups needs further discussion.
Proposal 2: Study the impact of ordering CSI components to be jointly encoded. 
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