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Introduction
During RAN #88e meeting, a revised WID of Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR was approved. The first objective is about whether some physical layer feedback enhancements should be studied and specified for URLLC, including HARQ-ACK and CSI feedback enhancements. Some agreements about study or evaluation were agreed in RAN1 102e.
Agreements:
· Study/evaluate further on following CSI enhancement schemes in terms of technical benefit, specification and implementation impacts.
· [bookmark: OLE_LINK97][bookmark: OLE_LINK98]New triggering methods for A-CSI and/or SRS
· New reporting based on one or more of the following:
· Case 1: channel/interference measurement for new CSI reporting, considering aspects such as one or more of the following:
· Reporting more accurate interference characteristics
· Reduced CSI feedback overhead (e.g., reporting interference measurement only)
· Enhanced CSI reporting such as WB/SB CQI
· Case 2: other measurement (other than channel/interference) for additional information
· E.g., PDCCH/PDSCH decoding, recommended HARQ RV sequence, etc.
· It targets to help gNB scheduler for better link adaptation of (re)transmission 
· [Reduced CSI computation time/complexity]
· [CSI feedback for PDCCH]  
· Other CSI enhancement schemes that enable accurate MCS selection are not precluded
· Detailed assumptions of the proposed CSI enhancement schemes should be provided by the proponent, such as
· Reporting values
· Triggering conditions for the reporting
· Associated measurement resource
· Uplink resource to be used for the reporting
· How to use the reported information at the gNB scheduler
· CSI-RS overhead and CSI reporting frequency 
· CSI reporting latency/timeline
· Etc.

[bookmark: _GoBack]This contribution provides considerations on CSI feedback enhancements.
Discussion
New triggering methods for A-CSI on PUCCH
First of all, we support this A-CSI on PUCCH enhancements. In some heavy DL traffic scenarios, there is little chance for PUSCH transmission. However, CSI reports are essential for DL scheduling, especially URLLC traffic requires more instant A-CSI reports. So A-CSI on PUCCH enhancements can be specified in Rel-17.
Proposal 1. Support A-CSI on PUCCH enhancements
Among the three alternatives below, one key differential point is DL-related DCI or UL-related DCI or NACK can be used to trigger A-CSI on PUCCH as summarized in [2].
· Option-1: A-CSI is triggered by DL scheduling DCI
· Option-2: A-CSI is triggered by group-common DCI 
· Option-3: A-CSI is triggered by NACK (without DCI)

DL-related DCI is supported. Because a UL-related DCI can trigger a PUSCH with A-CSI report already. If a gNB needs A-CSI reports from a UE and sends a UL grant DCI to this UE later, it can multiplex A-CSI on PUSCH directly. But DL-related DCI cannot trigger A-CSI anyway. Especially, for the heavy DL traffic case, there are many occasions of DL-related DCIs and PUCCHs with HARQ-ACK. It is easy to reuse these DL grant DCI to trigger A-CSI reports and select a PUCCH resource for them. Above all, DL-related DCI is more flexible than UL-related DCI for A-CSI reporting on PUCCH.
Furthermore, UE-specific DCI is more preferred compared with UE-group-specific DCI. UE-group DCI is designed for a group of UEs. Regarding A-CSI reports, they are per-UE requirements more than a group of UEs. Additionally, it needs a new DCI format defined for A-CSI reports on PUCCH. And a new RNTI should be introduced for this new DCI format. Obviously, this new DCI format will complicate UE implementation of PDCCH monitoring and also create some new problems of DCI size budgets. 
For A-CSI triggered by NACK, it has no advantage compared with DL-DCI triggered. Because an A-CSI report should be associated with a CSI-RS transmission, which should be transmitted after gNB received the NACK feedback. From this sight, the time of DL DCI scheduling the CSI-RS transmission and A-CSI report can be similar with NACK only triggered A-CSI report. 
Proposal 2. For A-CSI on PUCCH, CSI report triggering in DL-related DCI is preferred. UE specific DCI is suggested.
Proposal 3. Not support NACK triggered A-CSI report.

Reduction of CSI computation time
Rel-15 minimum required CSI computation time has taken the CSI report type and UE capability into account. If it is for the current CSI report contents, there may be no room for further reduction of CSI computation time. Furthermore, the more accurate interference feedback is with higher priority from the evaluations. Only reduction of CSI computation time may have little benefit for URLLC traffics. If new CSI reporting is introduced, for example if some simpler CSI feedback or content is supported, we are open to discuss its CSI computation time.
Proposal 4. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Not support reduction of CSI computation time if no new CSI reporting is introduced.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observations and proposals.
Proposal 1. Support A-CSI on PUCCH enhancements
Proposal 2. For A-CSI on PUCCH, CSI report triggering in DL-related DCI is preferred. UE specific DCI is suggested.
Proposal 3. Not support NACK triggered A-CSI report.
Proposal 4. Not support reduction of CSI computation time if no new CSI reporting is introduced.
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