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1. Introduction
In RAN1#106-e, following agreements were made for further study and discussion on CSI feedback enhancements for URLLC [1]. 
	Agreement
For subband CQI reporting with more than 2 bits per subband
· Support 4-bits CQI only
Agreement
For subband CQI reporting in Rel-17, RRC can configure use of legacy 2-bits D-CQI or 4-bits CQI for each CSI report configuration.
· This feature is subject to UE capability
· FFS: Whether wideband CQI report can be omitted


Based on the above guidance, we discuss and provide our views on remaining issues for the enhancement of CSI feedback for supporting URLLC in Rel-17. 

2. Discussion
Increasing number of bits for sub-band CQI report
In the last meeting, it was agreed to support 4 bit sub-band CQI and RRC parameter can configure whether to use legacy 2 bits differential sub-band CQI or 4 bit sub-band CQI for each CSI report. One thing which remains is whether to omit wideband CQI report if 4 bit sub-band CQI. 
Since 4 bit CQI is not differential information, UE doesn’t need wideband CQI to derive sub-band CQI if 4 bits sub-band CQI is used. However, it is not preferable to omit wideband CQI since wideband CQI still can be utilized according to gNB’s situation and it is hard to reproduce wideband CQI only by sub-band CQI. Moreover, considering backward compatibility of features, it would be good to keep legacy information if it doesn’t have critical impact on signaling overhead.
Proposal #1: when 4 bit sub-band CQI is enabled, wideband CQI should be reported. 

Considering 4 bit sub-band CQI is only useful when estimated CQI is out of range of legacy differential CQI, it can be considered for UE to choose between 2 bits legacy CQI and 4 bit CQI based on its channel estimation. If 4 bit CQI can be enabled arbitrarily by UE, there could be an ambiguity on CSI payload sizes. In order to address this ambiguity, two parts of CSI in release 16 can be used. In Release 16, CSI Part 1 has fixed size based o RRC configuration so UE can report CSI part 1 without ambiguity. If UE include a size of sub-band CQI table used in CSI part 1 and multiplexing sub-band CQI into CSI part 2, gNB can receive bit sequence of sub-band CQI and could interpret with UE-selected sub-band CQI range. 
Proposal #2: It can be considered that UE adjust CQI overhead by using 4 bit CQI based on its channel estimation. 
If multiple types of sub-band CSI reporting are introduced and multiplexed, it is necessary to define a priority between those types. For examples, 2 bit delta CQI and 4bit full sub-band CSI would have different priorities. The priory would determine CSI dropping for the lack of UL resource. 
Proposal #3: It is necessary to discuss CSI priority between 2 bit and 4 bit sub-band CQI 

New triggering method for A-CSI on PUCCH 
Regarding A-CSI on PUCCH by DL DCI triggering, the main issue is how to trigger CSI reporting. Considering the scope of URLLC WI, the goal should be CSI and MCS accuracy for URLLC reliability enhancement. However, if UE perform same measurement for CSI and report same content structure regardless of CSI triggering method, the performance must be same as existing triggering method. 
The beneficial point of A-CSI on PUCCH via DL DCI, is to save PDCCH overhead. Thus, the enhanced MCS accuracy can be achieved only by frequent A-CSI reporting thanks to low PDCCH overhead. However, it would not be straightforward due to limited UL resource and complicated timeline with other URLLC transmission. Moreover, if two or more A-CSI PUCCH is required to achieve the higher performance for a period, it may not have much difference between SP-CSI on PUCCH. Since SP-CSI could support multiple CSI reporting for a period via only two DCI, activation and release. 
Proposal #4: Do not support A-CSI on PUCCH by DL DCI triggering.


3. Conclusions
In this contribution, potential enhancements of CSI feedback for the support of URLLC were discussed, and the followings are proposed.
Proposal #1: when 4 bit sub-band CQI is enabled, wideband CQI should be reported. 
Proposal #2: It can be considered that UE adjust CQI overhead by using 4 bit CQI based on its channel estimation. 
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Proposal #4: Do not support A-CSI on PUCCH by DL DCI triggering.
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