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1. Introduction
In RAN1#103-e, following agreements were made for further study and discussion on CSI feedback enhancements for URLLC [1]. 

	Agreements
· No change of CSI processing time relative to Rel-16 CSI in this WI
· CSI processing time specific to a new CSI reporting quantity/type (if supported) can be studied

Agreement:
· For Case-2 new reporting, continue studying with focus on the new reporting type based on PDSCH decoding for OLLA performance enhancement for initial and re-transmissions of PDSCH.

Agreements:
For Case-1 New reporting, the following candidate schemes have been identified to address the fast interference change over time. Continue studying with focus on the identified schemes below for further study and evaluation.
· Scheme 1a: New reporting quantity based on CQI/SINR statistics, e.g.,
· CQI/SINR statistics (e.g., mean, variance, etc.)
· CSI prediction
· Scheme 1b: New reporting quantity of interference statistics (e.g., mean, variance, interference covariance matrix, etc.)
· Scheme 1c: New reporting quantity based on modifying existing reporting format, e.g.,
· CQI reporting considering the worst subbands
· Subband CQI granularity enhancement
· Scheme 1d: New reporting quantity related to CSI expiration time
· Scheme 1e: New reporting quantity with partial information update, e.g.,
· CSI reporting with interference update only



In this contribution, we discuss and provide our views on potential enhancements of CSI feedback for supporting URLLC.

2. Discussion
2.1. Whether to introduce 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 only can be achieved 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 #1: Do not support A-CSI on PUCCH by DL DCI triggering.

2.2. Case-1 New CSI reporting
In the last meeting, the following candidate schemes have been identified to address the fast interference change over time. 
· Scheme 1a: New reporting quantity based on CQI/SINR statistics, e.g.,
· CQI/SINR statistics (e.g., mean, variance, etc.)
· CSI prediction
· Scheme 1b: New reporting quantity of interference statistics (e.g., mean, variance, interference covariance matrix, etc.)
· Scheme 1c: New reporting quantity based on modifying existing reporting format, e.g.,
· CQI reporting considering the worst subbands
· Subband CQI granularity enhancement
· Scheme 1d: New reporting quantity related to CSI expiration time
· Scheme 1e: New reporting quantity with partial information update, e.g.,
· CSI reporting with interference update only
From above schemes, scheme 1a and 2b is using statistical information for prediction on interference. If there are continuous CSI measurement and reporting, those reporting quantity may be beneficial in terms of PDSCH performance. However, if we would like to focus URLLC traffic and its property, continuous CSI transaction may not be suitable. Since some of URLLC traffic is not predictable and sporadic, continuous CSI measurement and reporting would make large overhead of CSI-RS and UL resource for reporting. Thus, we would like to focus Scheme 1c or Scheme 1e in order to support URLLC traffic with fast CSI processing. Scheme 1c has a benefit to avoid weakest channel and Scheme 1e may bring fast CSI processing so that achieve higher reliability. In addition, we can consider to combine scheme 1c and 1e. For example, it can be considered to report CQI with worst subband among a subset of subbands. 
Proposal #2: Consider Scheme 1c and/or 1e for case-1 CSI reporting. 

2.3. Case-2 New CSI reporting
For Case-2 reporting, we need to focus PDSCH decoding and its result. Up to UE implementation, PDSCH decoding procedure would be same or different. Thus, the decoding result should be translated by UE into the reporting quantities. 
Proposal #3: it is necessary to discuss possible candidate of reporting quantity for case-2 reporting. 

If UE has been scheduled multiple PDSCH resource, it is also necessary to define which PDSCH is considered (e.g. measured) for case-2 CSI reporting. Considering CSI procedure, PDSCH should be selected with considerations both of CSI PUCCH preparation time and PDSCH processing time. Otherwise, PDSCH can be picked before CSI triggering in order to guarantee CSI processing time if CSI trigger indicates PUCCH resource which satisfies timeline.
Proposal #4: it is necessary to discuss how UE selects PDSCH for case-2 CSI reporting

2.4. Others
If multiple types of CSI reporting are introduces and multiplexed, it is necessary to define a priority among those CSI. The priory would determine CSI dropping for the lack of UL resource. 
In our view, at least for the URLLC traffic, instantaneous CSI would be more important. Thus, case-2 CSI (if introduced) could have higher priority than others if any, and case-1 CSI (if introduced) would be higher priority than legacy CSI if any. 
Proposal #5: it is necessary to discuss CSI priority if multiple CSI reporting are supported. 

3. Conclusions
In this contribution, potential enhancements of CSI feedback for the support of URLLC were discussed, and the followings are proposed.
Proposal #1: Do not support A-CSI on PUCCH by DL DCI triggering.
Proposal #2: Consider Scheme 1c and/or 1e for case-1 CSI reporting. 
Proposal #3: it is necessary to discuss possible candidate of reporting quantity for case-2 reporting. 
Proposal #4: it is necessary to discuss how UE selects PDSCH for case-2 CSI reporting
Proposal #5: it is necessary to discuss CSI priority if multiple CSI reporting are supported. 

4. References
RAN1 chairman’s notes, RAN1#103-e



