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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN#92e it was recommend to focus on the following CSI schemes [1], which are described in [2]:

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 discusses some considerations on CSI enhancements for URLLC.
[bookmark: _Hlk68192600]
2. Discussions

2.1 Subband CQI
Increasing the number of bits per subband CQI reporting from 2 bits to 3 or 4 bits would increase the range of CQI that the UE can report.  This would allow the gNB to determine the worst subband and also possibly the worst CQI that the UE may experience for a PDSCH, which may help the gNB make better scheduling decisions especially for reliability purposes.  Since this scheme is easy to implement in the specifications and is beneficial, we propose that it is supported in Rel-17.

Proposal 1: Support increasing the number of bits used for the reported subband CQI.


Increasing the number of bits for each subband CQI in the CSI report can lead to a large increase in the payload as there can be many subbands to report.  This aspect can be determined by the gNB. That is, the gNB can decide whether the extra payload in the CSI which would consume more PUCCH resources is acceptable for an increased range in subband CQI.  Hence, the number of bits for subband CQI can be RRC configured by the gNB.

Proposal 2: The gNB can configure 2 bits, 3 bits or 4 bits for each subband CQI in a CSI report.



2.2 Delta-MCS
In the delta-MCS scheme, the UE reports the difference between the scheduled MCS IMCS, and the target MCS required for a target BLER, IMCS_tgt, where the scheduled MCS can be obtained from the DL Grant.  There may be multiple target BLERs for a UE, especially for a UE that supports different traffic types, e.g. eMBB and URLLC, since each traffic type is likely to have different target BLER requirements.  Given that there may be multiple BLER targets, the UE needs to know which BLER target it should use to determine the target MCS IMCS_tgt, in order to calculate the delta MCS.  It may also be beneficial for the gNB to be able to indicate whether certain PDSCH requires delta-MCS reports.  Therefore, there is a need for the gNB to indicate either the target BLER or whether a delta MCS report is required.  One way for the gNB to indicate the target BLER of a PDSCH for delta MCS calculation is to use the RNTI of the DL Grant, namely MCS-RNTI for URLLC BLER target and C-RNTI for eMBB BLER target.

Observation 1: Since delta MCS determination is based on a target BLER and a UE can have different traffic types with different BLER targets, the UE needs to know the target BLER of each PDSCH in order to determine the delta MCS.

Proposal 3: The gNB uses the RNTI of the DL Grant, i.e. MCS-RNTI and C-RNTI, to indicate different BLER targets for the calculation of delta MCS.


For SPS PDSCH transmission, the gNB can configure the target BLER that the UE should use in calculating delta MCS.  The gNB should also be able to disable/enable the reporting of delta MCS for each SPS configuration.

Proposal 4: The gNB can configure the target BLER and enable/disable delta MCS reporting for each SPS configuration.


Another consideration is whether the delta MCS is reported per PDSCH or per multiple PDSCHs.  Reporting delta MCS per PDSCH would generate a lot of overhead.  Whereas reporting delta MCS  over multiple PDSCHs would reduce overhead, we would need to define how to determine the delta MCS over multiple PDSCHs, e.g. using an average or max function.

Observation 2: Reporting delta MCS per PDSCH can lead to high uplink overhead.

Observation 3: Reporting delta MCS per multiple PDSCHs requires a function, e.g. average or max, to calculate a delta MCS value from multiple PDSCHs.

Proposal 5: Consider whether the delta MCS report is on a per PDSCH or per multiple PDSCHs basis.


3. Conclusion
In this contribution, we discuss some considerations on CSI enhancements for URLLC.  We observe the following: 
Observation 1: Since delta MCS determination is based on a target BLER and a UE can have different traffic types with different BLER targets, the UE needs to know the target BLER of each PDSCH in order to determine the delta MCS.

Observation 2: Reporting delta MCS per PDSCH can lead to high uplink overhead.

Observation 3: Reporting delta MCS per multiple PDSCHs requires a function, e.g. average or max, to calculate a delta MCS value from multiple PDSCHs.


We therefore propose the following:
Proposal 1: Support increasing the number of bits used for the reported subband CQI.

Proposal 2: The gNB can configure 2 bits, 3 bits or 4 bits for each subband CQI in a CSI report.

Proposal 3: The gNB uses the RNTI of the DL Grant, i.e. MCS-RNTI and C-RNTI, to indicate different BLER targets for the calculation of delta MCS.

Proposal 4: The gNB can configure the target BLER and enable/disable delta MCS reporting for each SPS configuration.

Proposal 5: Consider whether the delta MCS report is on a per PDSCH or per multiple PDSCHs basis.
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