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1. Introduction
Rel-17 work item of IIoT/URLLC has been approved. In the revised WID [1], the following objectives had been specified:
1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering:
a. UE feedback enhancements for HARQ-ACK [RAN1]
b. CSI feedback enhancements to allow for more accurate MCS selection [RAN1]
Note: DMRS-based CSI feedback is not in scope of this WI 

And some agreements are made in last meeting [2] as below:
Agreements:
· Study/evaluate further on following CSI enhancement schemes in terms of technical benefit, specification and implementation impacts.
· 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.

In this paper, we discuss possible feedback enhancements other measurement (other than channel/interference) for additional information.

2. Discussion
[bookmark: _GoBack]One key scenario of Rel-17 IIoT/URLLC is industrial automation including motion control or other critical machine operations. Due to the critical nature of industrial automation use cases, radio transmission failure that may cause undesired behavior or damage should be prevented. Consider a large storage area in a warehouse served by many large AGVs. The fact that AGVs can move their position in the storage area and sometimes radio communication can be blocked by rack or pile of products. The radio planning may have taken into account those obstacles. However, the mobility of AGVs and the position of piles of products, may not be fully anticipated in advance, at the time when network planning is done. This results in beam blocking or coverage hole and is one of the reason for PDSCH decoding failure.

Typical error rate requirements for IIoT/URLLC are in the order of 10-6. Considering the stringent latency requirements for IIOT, i.e. 0.5 to 2 ms for motion control systems, it is expected that relying on packet retransmission may not be always be feasible. Therefore, it is anticipated that UE could inform gNB about the prediction of coming beam blocking or coverage hold in advance through CSI feedback enhancement.

Rel-16 CSI reporting can be configured with or without time-restriction for either or both of channel and interference measurement using the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements. If time-restriction for measurement is configured, UE reports CSI based on the most recent measurement without any filtering or prediction. On the other hand, if the time-restriction is not configured, the UE can report CSI based on more than one measurements. The detail of how to determine reported CSI based on several measurements is up to UE implementation. 

By configuring time-restriction for measurement, gNB can get instantaneous CSI measurement. In eMBB, gNB can perform filtering or prediction to get statistical CSI estimation and eliminate uncertainty between reported CSI or true CSI when PDSCH is transmitted. However, statistical CSI may sometimes mislead gNB scheduling when the channel is going to drastically change due to beam blocking or other reasons.

The nature of beam blocking and coverage hole in the above mentioned warehouse example, UE might be able to predict coming beam blocking or coverage hole based on its location, trajectory, UE speed and past history. In Rel-17, we suggest to add at least 1 bit to allow UE to indicate whether this instantaneous CSI is about to drastically changed especially when time-restriction for measurement is configured.

Proposal#1: In Rel-17, new CSI reporting content (e.g., by adding 2-3 bits) to enhance gNB knowledge about uncertainty of reported channel quality and prediction of beam blocking or coverage hole.
	

3. Conclusion
In this contribution, we propose one feedback enhancements other measurement (other than channel/interference) for additional information.  The proposal is given as following:
Proposal#1: In Rel-17, new CSI reporting content (e.g., by adding 2-3 bits) to enhance gNB knowledge about uncertainty of reported channel quality and prediction of beam blocking or coverage hole.
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