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Introduction
This contribution considers potential CSI feedback enhancements for URLLC in Rel-17. 


CSI feedback enhancements
[bookmark: _Hlk47340912]A UE supporting mixed type traffic, such as eMBB and AR/VR, needs to report CQI corresponding to an MCS for 10-1 BLER and report CQI corresponding to an MCS for 10-5 BLER [1]. The UE can be provided separate CSI-ReportConfig for two corresponding CSI reports and each P/SP-CSI report has priority 0. 

In Rel-16, a CSI report associated with traffic having priority 1 is multiplexed in a PUCCH having priority 0. As a consequence, it is deprioritized for power allocation and may be dropped whenever there are not sufficient PUCCH/PUSCH resources when multiplexed with HARQ-ACK, or when it overlaps with a PUCCH that includes UCI with priority 1. Although A-CSI can follow the priority of the PUSCH, the A-CSI multiplexing delay in the PUSCH (even if potentially somewhat reduced for a new UE capability relative to Rel-16) makes reliance on A-CSI inappropriate for URLLC application requiring short latency. 

Proposal 1: Consider support of P/SP-CSI report with priority 1.


In Rel-16, A-CSI report triggering by DCI format 1_x or by a GC-DCI format was considered but not adopted. For URLLC services with periodic/deterministic traffic models, a periodic CSI report suffices. URLLC services with sporadic/FTP traffic models require very low latency and either very low BLER for small TBS (e.g. AR/VR with 1 ms air interface latency, 10-5 target BLER, and 32 bytes TBS) or somewhat larger BLER for somewhat larger TBS (e.g. power distribution or AR/VR with 1 ms air interface latency, 10-3 target BLER, and 4096 or 10K bytes TBS). The following are observed for link adaptation based on an A-CSI report:
a) Throughput gains are marginal, if any, for small TBS and sporadic traffic
a. In TDD, considering A-CSI-RS and PUCCH overhead, the trade-off from using an A-CSI report is likely negative over using RSRP (with or without periodic CSI reports)
b. Link adaptation by DCI format 1_x can only benefit TB retransmissions. Given a target BLER of 10-2-10-3 for initial TB transmission, and without considering A-CSI-RS measurement/quantization errors or PUCCH overhead or CSI report decoding errors, it is clear that a throughput gain, if any, is marginal 
b) The latency for an A-CSI report is prohibitive for URLLC. For example, for UE processing capability 1, the latency for generating and multiplexing an A-CSI report is 3 msec for 15 kHz SCS and 1.374 msec for 120 kHz SCS. Further latency exists for when the PUCCH can be transmitted and for the PUCCH transmission duration.
c) The specification impact is significant and includes new triggering of A-CSI-RS, A-CSI reporting in PUCCH, and addressing HARQ-ACK codebook errors when the UE misses the triggering DCI format (if A-CSI report and HARQ-ACK codebook are in a same PUCCH; if not, additional specifications and latency are required).       

Observation: URLLC services requiring low latency or low target BLERs cannot benefit from A-CSI reports. 


Conclusions
This contribution considered CSI feedback enhancements for Rel-17 URLLC and proposes the following.

Proposal 1: Consider support of P/SP-CSI report with priority 1.

In addition, the following is observed.

Observation: URLLC services requiring low latency and low target BLERs cannot benefit from A-CSI reports. 
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