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1	Introduction
For the IIoT/URLLC work item [2], one objective is for RAN1 to study, identify and specify if needed, CSI feedback enhancements to allow for more accurate MCS selection.  Since the start of the work item in RAN1#102e (August 2020), five RAN1 meetings have been spent to study and evaluate candidate CSI enhancement schemes. Only three more RAN1 meetings remain before the expected completion of the work item. 
Given the inadequate progress in RAN1 so far, it is imperative that RAN plenary defines the scope of this objective clearly, so that RAN1 can concentrate their effort in the remaining three meetings for the work item.
[bookmark: _Ref178064866]2	Discussion
In RAN#90e, the following conclusion [1] was reached on the scope of the IIoT/URLLC work item:
	· For handling of the PUCCH repetitions it is proposed to proceed as follows:
 RAN1 to continue discussion on PUCCH repetition, whether to specify or not, in the IIoT/URLLC WI for single TRP.
o The following items are not within scope of the continued discussions in the IIoT/URLLC WI:
 DMRS-less PUCCH with UCI payload up to 11 bits
 PUSCH-repetition-Type-B like PUCCH repetition
 DMRS bundling across PUCCH repetitions
 PUCCH repetition issues with multi-TRP to be handled in Fe-MIMO WI.
· For the UE CSI/HARQ-ACK feedback enhancements in the IIoT/URLLC WI, RAN1 work to continue the discussions. Status to be checked in March if any RAN level guidance needed.
· RAN1 to continue discussion on A-CSI on PUCCH, whether to specify or not.



In RAN#91e, the WID of IIoT/URLLC was slightly modified to include the RAN4 demodulation requirements as part of the objectives, while all other objectives were left as is, including the CSI feedback enhancements.
	The detailed objectives of the Work Item are:
1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 
0. UE feedback enhancements for HARQ-ACK [RAN1]
0. [bookmark: _Hlk73453084]CSI feedback enhancements to allow for more accurate MCS selection [RAN1]
Note: DMRS-based CSI feedback is not in scope of this WI 



Considering the discussion outcome at RAN#90e and RAN#91e, the expectation was that RAN1 was given time to make progress in March/April/May meetings. If RAN1 progress is not satisfactory, then RAN level guidance can be provided with regard to the work item scope.
2.1	Status of RAN1 discussion

In RAN1#104e (January 2021), a conclusion was made to evaluate a total of 17 schemes identified in R1-2102131, 11 of Case 1 schemes, and 6 of Case 2 schemes. In RAN1#104bis-e (April 2021) and RAN1#105 (May 2021) meetings, RAN1 worked hard to evaluate candidate schemes from numerous angles and strove for down-selection. In RAN1#104bis-e, the set of Case 2 schemes were quickly filtered down to one scheme: Case 2-3 (delta-CQI/MCS), while 6 schemes remain under Case 1, see Appendix.
In RAN1#105e (May 2021), the final proposal shown below was presented, but no agreements could be made due to lack of unanimous support.

	[bookmark: _Hlk72993375]Proposal:
RAN1 to further investigate the following for CSI enhancements for IIoT/URLLC:
· Increasing granularity of 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 largest MCS index such that estimated BLER of the 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.
· Estimated BLER for a TB is the largest error probability estimate of a code block within a TB.
· FFS: whether to apply additional offset to delta-MCS (i.e. delta-MCS = IMCS_tgt – IMCS - offset)
· FFS: whether TB size for determining IMCS_tgt is TB size of received TB or other TB size
· FFS: How UE determines BLER target (e.g. explicitly indicated by network or linked to a CQI table)
· FFS: Number of bits and quantization for delta-MCS report
· FFS: whether delta-MCS is reported (Option 1) jointly with HARQ-ACK codebook or (Option 2) separately from HARQ-ACK codebook.
Supported by: SONY, MediaTek, OPPO, Spreadtrum, HiSilicon, CATT, InterDigital, Ericsson, Quectel, DoCoMo, Samsung, Motorola Mobility, LG, ZTE, vivo, Fujitsu, Qualcomm
Objected by: Nokia, Futurewei




[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc73614549]After investigation of CSI enhancement schemes in five RAN1 meetings, no convergence is achieved for Case1 schemes. Case 2 schemes have converged to a single scheme Case 2-3 in RAN1#104e.

In our view, RAN1 has done as much as possible to study the candidate schemes. It is futile to continue the discussion and repeat the same arguments in RAN1. Guidance from RAN is needed to give focus to the work item, considering that only three RAN1 meetings are left before the target completion of the work item (RAN1 aspects) at RAN#94. More precisely, we observe the following as only possible way forwards.

[bookmark: _Toc73614550]There are three options for discussion at RAN level:
· [bookmark: _Toc73614551]Option 1: Endorse the proposal presented at RAN1#105e. Thus, RAN1 continue to study, and specify if needed, two schemes (one of Case 1, one of Case 2) for Rel-17.
· [bookmark: _Toc73614552]Option 2: Endorse the converged Case 2 scheme, Case 2-3 (delta-CQI/MCS), for Rel-17. See the agreement at RAN1#104bis. Exclude all Case 1 schemes from the scope of the WID.
· [bookmark: _Toc73614553]Option 3: Conclude that: lack of progress in RAN1 study indicates that CSI feedback enhancement does not need to be specified in Rel-17.

In our view, one option should be selected from the above so that RAN1 can focus the effort and complete the work item in time. It is noted also that it is necessary to make a decision on CSI enhancement in Rel-17, since this may affect the Rel-18 discussion [4].
Based on the discussion above, we propose the following.

[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc73614554]RAN#92e provides clear guidance to RAN1 work on CSI enhancement for the remaining three RAN1 meetings. Modify the IIoT/URLLC WID as necessary.

Conclusion
In the previous sections we made the following observations: 
Observation 1	After investigation of CSI enhancement schemes in five RAN1 meetings, no convergence is achieved for Case1 schemes. Case 2 schemes have converged to a single scheme Case 2-3 in RAN1#104e.
Observation 2	There are three options for discussion at RAN level:
	Option 1: Endorse the proposal presented at RAN1#105e. Thus, RAN1 continue to study, and specify if needed, two schemes (one of Case 1, one of Case 2) for Rel-17.
	Option 2: Endorse the converged Case 2 scheme, Case 2-3 (delta-CQI/MCS), for Rel-17. See the agreement at RAN1#104bis. Exclude all Case 1 schemes from the scope of the WID.
	Option 3: Conclude that: lack of progress in RAN1 study indicates that CSI feedback enhancement does not need to be specified in Rel-17.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN#92e provides clear guidance to RAN1 work on CSI enhancement for the remaining three RAN1 meetings. Modify the IIoT/URLLC WID as necessary.
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Appendix. RAN1 Agreements
RAN1#104
Conclusion: Continue evaluation of new reporting Case 1 and Case 2 for the schemes identified in Appendix B of R1-2102131. 
· Companies are encouraged to provide their views on each scheme against each criterion in respective Tables in Appendix B. 
· Companies are encouraged to provide additional evaluation results for as many schemes as possible, based on assumptions agreed in RAN1#102-e.
· Aim for down-selection at RAN1#104-b-e by taking into account evaluation results and assessment against criteria from Appendix B.

RAN1#104bis
Conclusion:
For new reporting Case 1, do not consider further the following schemes:
· Case 1-2: CSI prediction
· Case 1-4: Interference covariance matrix
· Case 1-9: Reference wideband CQI excludes worst sub-bands
· Case 1-10: CSI expiration time

Agreement: Focus study on the following for new reporting Case 1:
· Reporting of new metric, where new metric shall be determined based on network configured channel and interference measurement interval (multiple CMR and/or IMR instances) to enable accurate MCS selection. 
· Downselect by RAN1#105 to at most a single method from the following options:
· Mean-CQI/SINR and stdev-CQI/SINR (FFS details)
· CSI based on worst IMR occasion (FFS details)
· Interference standard deviation (FFS details)
· Worst-M CQI (FFS details)
· FFS: Whether network configured channel and interference measurement interval can also be applied to existing CSI type
· Increasing granularity of subband CQI (e.g. 3-bits differential subband CQI or 4-bits full subband CQI).
· Updating only CQI in a report, where CQI is conditioned on a previous instance in which RI/PMI/(CRI) is updated.
· Applicable for same reporting quantity as R16 for CQI. 
· FFS: Whether network configured channel and interference measurement interval can also be applied
· FFS: Whether RI/PMI/(CRI) is transmitted in a report where only CQI is updated
· FFS: whether the CQI processing time can be is reduced compared to Rel-16 CSI processing delay

Agreements:
For new reporting Case 2, focus study on reporting of delta-CQI/MCS (Case 2-3):
· Note: this delta-CQI/MCS is determined based on UE implementation (for example, using SINR, LLR, raw BER, flipped bits, LDPC iterations, BLEP, # fail parity checks, etc.)
· Companies are encouraged to provide more details in their analysis
· FFS: Granularity of new report type (e.g. units of CQI or MCS, how many bits)
· FFS: Whether quantity reported is relative to the scheduled MCS
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