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1 Introduction
The motivation of providing potential TRS/CSI-RS available in connected mode for the UE in idle/inactive is to assist time/frequency tracking and potentially help RRM measurement and paging reception indication as compared to SSB to reduce the total waking up time. 
In the previous RAN2 #116 meeting, the following agreements were made in RAN2 [1]. 
	· The scope of the new SIB-X is configurable (either cell or area scope) based on NW implementation.

· RAN2 to wait for additional RAN1 feedback, before finalizing aspects on SIB-X sizing, segmentation etc.

· RAN2 to wait for further RAN1 input on whether TRS/CSI-RS configuration can be split as common and TRS specific part.

· The new SIB-X can be made on demand, and it is up to NW configuration. 

· There are no UE side impacts due to any additional NW side restriction on on-demand SIB-X.

· IDLE/INACTIVE UEs do NOT have to report any feedback on its TRS/CSI-RS resource usage.

· RAN2 assumes to support current RAN1 working agreement of L1 based signalling for TRS/CSI-RS availability indication. FFS whether it should be possible to enable / disable the TRS/CSI-RS L1 based availability mechanism by broadcast signalling.
· R2 assumes that additional TRS/CSI-RS configuration by dedicated signalling is not supported. Can revisit e.g. based on R1 provided info if needed. 

· Postpone further discussion on TRS/CSI-RS applicability for eDRX UEs. Can consider later




In the meanwhile, the availability of TRS/CSI-RS as highlighted below was captured as agreements of RAN1 #106bis e-meeting as follows [2] and the consensus was made that supporting at least L1 based signalling for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs. No consensus to support SIB based signaling for availability information.
	Agreement

For L1 availability indication using a bitmap, the following is supported:
· Number of bits in the bitmap, N, is up to 6 bits 
· a bit is associated with a group of TRS resource sets. The associated TRS resource sets for each bit can be based on 
· explicit configuration of TRS resource set group, where 
· each TRS resource set is configured with a ID i, with value from {0, …, N-1}, for the association with an indication bit in TRS availability indication field.
· the ith bit maps to all the TRS resource set(s) associated with ID i. 

· start of the bitmap is the first bit of the reserved bits in paging PDCCH 
· Note: It is left to RAN2 decision on whether explicit parameter is used for N or it can be implicitly determined by the TRS resource set configurations.
Agreement

The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication

· FFS: Whether the availability indication is transmitted [only once] during the validity duration 

Note: Qualcomm and Huawei have concern on Alt a
Agreement

For the validity duration configured by higher layer at least for paging PDCCH based L1 availability indication, support

· time unit is one default paging cycle,

· applicable values: {1, 2, 4, 8, 16, 32, [64], [128], [256],[512]}

When the validity duration is not configured, UE assumes a default time duration to be 2 default paging cycle(s):


In this contribution, we provide some considerations on the remaining issues on the provision of the configuration and impact of the availability of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s). 
2 Discussion
RAN1 has agreed L1 based availability indication (Paging DCI/ PEI) will be perused and the presence of the configuration of the TRS/CSI-RS will be the in SIB. At least, in our understanding, the UE is informed about the availability indication change for switching on/off TRS/CSI-RS by L1 based signaling more dynamically while not being triggered to SI update procedure specifically when TRS/CSI-RS configuration remains the same. The configuration details are discussed in RAN1. For L1 availability indication using a bitmap, RAN1 has agreed that a bit is associated with a TRS resource set group which is consist of multiple TRS resource sets. It is naturally that number of bits in the bitmap can be implicitly determined by the number of TRS resource set groups in the configuration by SIB-X.
Proposal 1 The number of bits in the TRS/CSI-RS availability indication field can be implicitly determined by the number of TRS resource set groups in the configuration by SIB-X.

In the meanwhile, a question is raised. For the case when the availability notification is missed by UE when upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, how can the UE get the availability indication? An option is that UE will assume being unavailable by default until it gets the availability notification at next paging occasion which UE could wake up late with less power saving gain. 
Proposal 2 The TRS/CSI-RS availability is assumed to be ‘unavailable’ when UE has not received the TRS/CSI-RS availability indication upon getting the TRS/CSI-RS configuration.

RAN1 is still discussing whether the availability indication is transmitted only once or more than once during the validity duration to avoid the miss-detection of paging/PEI DCI and “sliding window” problem. In last meeting, RAN2 also discussed the case that TRS/CSI-RS applying for e-DRX users. We do think that a UE configured with e-DRX can benefit from this. However, the e-DRX UE would probably miss the L1 based availability indication since it is indicated to the UEs during a default DRX cycle. We think P3 works for e-DRX UE, i.e., the TRS/CSI-RS availability is assumed to be ‘unavailable’ when UE missed the availability indication.

Proposal 3 The TRS/CSI-RS availability is assumed to be ‘unavailable’ when e-DRX UE missed the  TRS/CSI-RS availability indication.
Since RAN1 has agreed that gNB needs to inform UEs the availability of configured TRS/CSI-RS explicitly by Paging DCI, it is very important that gNB and UE get synchronized. RAN1 has decided the reference point for start of the validity duration is the SFN of the first PF from the current default DRX cycle where all the UE receive the availability indication and the validity duration is configured by higher layer. It seems that all the UE will be informed of the availability from a common start point until a certain validity duration. RAN1 is still discussing whether the network can change the availability in the middle of validity duration. But one thing is certain that NW has the flexibility to switch off the TRS resource occasion according the objective in WID that “always-on” RS is not required. For example, the connected UE providing TRS/CSI-RS handovers to other cells. In such case, the configuration of a certain TRS resource set group is changed, e.g., add/delete a TRS resource set from the TRS resource set group. The question is will the validity duration still apply? For other TRS resource set groups whose configurations are not changed, will the validity duration be impacted? A simple solution is to follow the same rule as in P2. Since the TRS/CSI-RS configuration modification follows the modification period boundary, UE will receive the updated TRS/CSI-RS configuration at the next modification period boundary and assumes the TRS/CSI-RS availability is ‘unavailable’ for all the TRS resource set group(s).
Proposal 4 The TRS/CSI-RS availability is assumed to be ‘unavailable’ for all the TRS resource set group(s) upon getting the TRS/CSI-RS configuration modification.
Of cause, it is likely UE will receive the L1 based availability indication and the system information update indication at the same time (in the same Paging DCI )or just during the default DRX cycle right before the next modification period boundary. In such case, UE will apply the TRS/CSI-RS availability of the corresponding TRS/CSI-RS resource set group upon getting the TRS/CSI-RS configuration modification at the next modification period boundary. Or as a simple solution, P4 is followed.
Proposal 5 The TRS/CSI-RS availability is from the L1 based availability indication for the TRS resource set group(s) upon getting the TRS/CSI-RS configuration modification when L1 based availability indication is conveyed simultaneously.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 6 The number of bits in the TRS/CSI-RS availability indication field can be implicitly determined by the number of TRS resource set groups in the configuration by SIB-X.

Proposal 7 The TRS/CSI-RS availability is assumed to be ‘unavailable’ when UE has not received the TRS/CSI-RS availability indication upon getting the TRS/CSI-RS configuration.

Proposal 8 The TRS/CSI-RS availability is assumed to be ‘unavailable’ when e-DRX UE missed the  TRS/CSI-RS availability indication.
Proposal 9 The TRS/CSI-RS availability is assumed to be ‘unavailable’ for all the TRS resource set group(s) upon getting the TRS/CSI-RS configuration modification.
Proposal 10 The TRS/CSI-RS availability is from the L1 based availability indication for the TRS resource set group(s) upon getting the TRS/CSI-RS configuration modification when L1 based availability indication is conveyed simultaneously.
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