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Introduction
During RAN #92e meeting, a recommendation 1 for CSI was endorsed [1], which recommend RAN1 to further investigate subband CQI and delta-MCS [2] for Rel-17 IIoT & eURLLC.
· Revised Recommendation1: Provide the following RAN guidance on CSI feedback enhancement [RAN1]
· Focus subsequent working group discussions on the schemes proposed in RP-211297.
· Details (e.g. how to calculate delta-MCS) are up to further working group discussions.

Proposal: RAN confirms the following as a guidance to RAN1 for CSI enhancement in Enhanced URLLC/IIoT WI:
RAN1 to further investigate the following for CSI enhancements for IIoT/URLLC:
· Increasing the number of bits used for the reported subband CQI (3-bits differential subband CQI or 4-bits CQI)
· Reporting of delta-MCS:
· Report consists of delta-MCS for a TB received with MCS index IMCS:
· delta-MCS is calculated from the difference between IMCS_tgt and IMCS, where IMCS_tgt is the largest MCS index such that the estimated BLER for a TB received with this MCS index would be smaller than or equal to a BLER target, and IMCS is the MCS index of the received TB.

This contribution provides considerations on subband CQI and delta-MCS for CSI feedback enhancements.
Discussion
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Case 1: Increasing granularity of subband CQI
Considering increasing granularity of subband CQI, differential subband CQI with 3 bits or full 4-bit CQI can be reported instead of 2 bits. Basically speaking, there is little specification effort, and little UE complexity. We are fine to support any one of them.
Proposal 1. Increasing granularity of subband CQI, e.g. 3-bits differential subband CQI or 4-bit CQI, can be supported. 
Case 2: Delta-MCS
Delta-MCS indicates the difference between the actual MCS for the PDSCH and the required MCS to achieve a specific BLER target. It is a good method to report the margin between MCS of scheduling PDSCH and UE expects. From the maturity point of view, delta-MCS is the most direct way to feedback the decoding margin and easy to define the new type of report. Thus, we support it for Rel-17 URLLC.
Proposal 2. Delta-MCS can be supported.
In addition, some details according to Delta-MCS are still open. We would like to provide our considerations for it.
Measure and report resources
The measurement resource of Delta-MCS is based on PDSCH. The radio between PDSCH and Delta-MCS can be further studied. 
From our understanding, one to one mapping of PDSCH and its Delta-MCS can provide the most helpful and finest margin. However, this kind of reports need large payload compared to HARQ-ACK feedback only in Rel-15/16. So multiple PDSCHs to one Delta-MCS can be further studied. For example, 
Another dynamic indication that whether or not a PDSCH need the Delta-MCS can also in the scope. Because not all PDSCHs need the Delta-MCS information, gNB can decide the subset to collect this feedbacks.
Proposal 3. Further study multiple PDSCHs to one Delta-MCS feedback.
Proposal 4. Further study dynamic enable or disable PDSCH resources for Delta-MCS 
How to trigger Delta-MCS
DL-related DCI is supported considering PDSCH is used for generating Delta-MCS. It can reuse similar CSI request field in UL DCI, e.g. a new CSI request field in DL DCI can be introduced. The association of CSI report and measurement resource can be further study.
Proposal 5. DL DCI is used to trigger the A-CSI report of Delta-MCS.

Feedback resource of Delta-MCS
The feedback resource of Delta-MCS can be PUCCH. This PUCCH can be same or different with PUCCH with PDSCH HARQ-ACK. But from the delay requirement of HARQ-ACK and CSI report, there is little demand for CSI feedback earlier than HARQ-ACK. Therefore, the simplest way is to multiplex HARQ-ACK and Delta-MCS in one PUCCH resource and send to gNB.
According to Delta-MCS is within HARQ-ACK codebook or outside HARQ-ACK codebook. We prefer Delta-MCSs are feedback independently from HARQ-ACK codebook. One reason is Delta-MCS is a new report from HARQ-ACK, there is no necessity to combine HARQ-ACK and Delta-MCS together or do joint coding. Next, it has not decided yet whether every PDSCH need Delta-MCS report. If not, it is not reasonable to report Delta-MCS within HARQ-ACK codebook. Because HARQ-ACK is required for every unicast PDSCH. But Delta-MCS does not required for every unicast PDSCH, additionally, multicast PDSCHs need or not is still open. Last, Delta-MCS belongs to CSI report. Its mapping and multiplexing would be reuse the CSI report mechanism. 
Proposal 6. Multiplexing HARQ-ACK and Delta-MCS in one PUCCH resource.
Proposal 7. Delta-MCS is outside HARQ-ACK codebook, and can be part of CSI report. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposals.
Proposal 1. Increasing granularity of subband CQI, e.g. 3-bits differential subband CQI or 4-bit full band CQI, can be supported. 
Proposal 2. Delta-MCS should be supported.
Proposal 3. Further study multiple PDSCH to one Delta-MCS feedback.
Proposal 4. Further study dynamic enable or disable PDSCH resources for Delta-MCS 
Proposal 5. DL DCI is used to trigger the A-CSI report of Delta-MCS.
Proposal 6. Multiplexing HARQ-ACK and Delta-MCS in one PUCCH resource.
Proposal 7. Delta-MCS is outside HARQ-ACK codebook, and can be part of CSI report. 
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