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1 Introduction

In the WID of Rel-17 Power Saving Enhancements, one objective is to enhance idle/inactive-mode UE power saving in following aspects.

	1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]

a) Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1]

· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #100 meeting

b) Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]

· NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required


For the second part on TRS/CSI-RS, since RAN1 has made some agreements, we would like to provide our views on the signaling aspects in this contribution.
2 Discussion 
In RAN1#103e meeting [1], following agreements were made for idle/inactive-mode UEs to use potential TRS/CSI-RS occasions in connected mode.

	Agreements:

· SIB signalling provides the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
· Up to RAN2 to decide which SIB is to be used.
· Whether or not to additionally support other high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) is up to RAN2
Send an LS to RAN2 informing the above agreements, and

· To further add that RAN1 is working on the detailed physical layer design 


In RAN2#115e, following agreements were made.

	· The TRS/CSI-RS configuration is provided in a new SIB.

· RAN2 assumes that TRS/CSI-RS configurations are broadcasted. Potential addition of dedicated signalling can be discussed in a later meeting based on company contributions.

· The legacy SI update procedure is used for changing TRS/CSI-RS configurations.

· Postpone the topic about TRS/CSI-RS availability until a later meeting when RAN1 also has progressed.

· On demand SI should be possible for the SIB with TRS/CSI-RS information.

· Postpone the discussion on segmentation of the new SIB until RAN1 has sent the list of the parameters and a potential structure.

· Postpone the discussion on splitting the TRS/CSI-RS information to a common and RS-specific part until RAN1 has sent the list of the parameters and a potential structure.




The main motivation to provide configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s) is to use these TRS/CSI-RS occasions for synchronization before paging reception, which can be more power saving than relying on SSB only. However, TRS/CSI-RS are typically UE-specific configurations and may be automatically released when UEs are moved to idle/inactive mode. Therefore, there is no guarantee that TRS/CSI-RS provided to idle/inactive-mode UEs are always available. Note that, RAN1 already agreed to use SIB signaling as baseline, and it was also agreed in RAN2#113e that SIB signalling is the baseline. In our understanding, the broadcasted TRS/CSI-RS configurations should be based on those for a lot of UEs instead of for a single UE.

Meanwhile, RAN1 is considering the options to indicate the availability of TRS/CSI-RS occasions.
	Agreements:
· Discuss further based on the following alternatives and down-select at RAN1#104-e:
· Alt 1: The availability of TRS/CSI-RS at the configured occasion(s) is NOT informed to the UE.

· Alt 2: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.

· Alt 3. The conditional availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.

·  The condition can be, e.g., existence of paging.

· Alt 4. Combination of the above alternatives.

· FFS for details

· FFS for UE behavior when the availability is not informed.

· Other techniques are not precluded.

· Companies encourage to provide sufficient information for the proposal, e.g.,

· how to achieve power saving gain

· how to minimize impact on NW

how to minimize extra UE implementation complexity

· feasibility check on sharing the TRS/CSI-RS between connected UEs and idle/inactive UEs

· Proposals should be consistent with the WID objective.


This implies that the broadcasted TRS/CSI-RS configurations do not necessarily need to be accurate and correspond to those active/available TRS/CSI-RS occasions, and therefore UE-specific configuration seems not to add much value on top of SIB signaling. This is because that even if UE-specific configuration can be provided to the UE via dedicated signaling, there is no guarantee that such configuration would be available thereafter when UE leaves the Connected mode. 
Proposal 1 Other than SIB, do not consider additional signaling for providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
In RAN1#104e [2], following agreements have been made on availability indication.

	Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive UEs, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.

· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)

· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).


In RAN1#106e [3], following was captured in chairman notes.

	Conclusion

No consensus to support SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs

Working Assumption

If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 


According to RAN1 agreements, the availability indication will be based on L1 signaling, and there is no consensus in RAN1 to support SIB-based signaling. In our understanding, L1 signaling can well serve the purpose of indicating availability and there is no need to pursue any other indication given RAN1’s discussion status.
Proposal 2 Do not pursue SIB-based signaling for availability indication of TRS/CSI-RS occasions.
3 Conclusion
Based on the discussion in section 2 we have following proposals:
Proposal 1
Other than SIB, do not consider additional signaling for providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
Proposal 2
Do not pursue SIB-based signaling for availability indication of TRS/CSI-RS occasions.
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