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Introduction
Regarding TRS/CSI-RS occasions for idle/inactive UEs, the following working assumption was captured in RAN1 #105-e:
Working assumption:
Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.
1. FFS whether and how to enable/disable L1 based availability indication configurable by SIB

In RAN1 #106-e, the following were agreed [2]:
Agreement
Support at least one of the following alternatives
· Alt1: L1 availability indication at an occasion provides availability/unavailability information only for RS resources with the same QCL reference as the L1 availability indication occasion.
· Alt2: L1 availability indication at an occasion can provide availability/unavailability information for RS resources with QCL references not confined to be the same as for the L1 availability indication occasion
Note: The occasion mentioned above refers to a signal/channel monitoring occasion (e.g. a paging PDCCH or PEI monitoring occasion) to provide the L1 availability indication. 
Note: An RS resource is a RS from configured TRS/CSI-RS occasion(s) for idle/inactive UEs., where the configuration for TRS/CSI-RS occasion(s) for idle/inactive UEs is based on periodic TRS only.

Agreement
L1 based availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs is valid for a time duration starting from a reference point, where
· the time duration can be determined based on at least one from the following (to be down-selected):
· Alt-1: configured by higher layer
· Alt-2: a predefined/configured window
· Alt-3: value indicated by the availability indication, where the value is one of multiple configured time duration(s)
· Alt-4: until when the UE receives another availability indication
· A combination of alternatives or other alternatives is not precluded.
· the reference point can be determined as at least one from the following (to be down-selected):
· Alt-1: start of next PO or DRX cycle
· Alt-2: time location where UE receives the indication
· Note: the time location is subject to application delay if agreed
· Alt-3: start of current PO or DRX cycle where UE receive the indication
· Alt-4: a time location which is configured by higher layer
· A combination of alternatives or other alternatives is not precluded.
Agreement
For a RS resource configured for TRS/CSI-RS occasion(s) for idle/inactive UEs, a quasi co-location type can be determined as 
· ‘typeC’ with an SS/PBCH block and, when applicable, ‘typeD’ with the same SS/PBCH block

In this contribution, we present our views on the remaining issues on TRS/CSI-RS occasions for idle/inactive UEs.
Discussion
In RAN #93-e, it has been concluded to support PDCCH-based paging early indication (PEI) [3]. One advantage of PDCCH-based PEI is that it provides higher signaling capacity and therefore it may be possible to carry other indication(s) in addition to the paging indication. If the PEI does not support indicating the availability of TRS/CSI-RS, UE will need to receive the paging PDCCH (whether paging exists or not) to get the TRS/CSI-RS availability information. This means the power saving benefit of the PEI would be diminished with the exact penalty of power loss being dependent on the validity time of the indication. Therefore, it would be advantageous to support the configuration of PEI carrying the availability indication.
Proposal 1: Confirm the following working assumption:
Working assumption:
Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.
1. FFS whether and how to enable/disable L1 based availability indication configurable by SIB

SIB-based signaling of the availability has been discussed but the advantages of this scheme are not very clear. If SIB update procedure is triggered very time availability changes, this would unnecessarily increase UE power consumption; and the power consumption would increase with the rate of update. It has been observed that in the intervals the UE does not have the most recent availability information from L1 (e.g., after cell re-selection, or after entering idle/inactive mode) the SIB indication can be used; however, the impact of such intervals on the total power saving seems very small. 
Proposal 2: SIB-based signaling of availability indication is not supported.
The availability information can be carried using a bitmap where each bit is associated to at least one resource or a group of resources. This would ensure that the idle/inactive mode UE gets informed about the status of all resources and would increase the probability of having at least one available resource.
Proposal 3: Availability is indicated using a bitmap where each bit associated to a group of (including one) resources. 
One issue that that needs to be decided is for which resources the L1 availability indication provides availability/unavailability information. Providing the availability information only for RS resources with the same QCL reference as the L1 availability indication can be useful to reduce the signaling overhead; so it is more preferable. 
Proposal 4: L1 availability indication at an occasion provides availability/unavailability information only for RS resources with the same QCL reference as the L1 availability indication occasion.
The availability indication can be valid for a given amount of time (e.g., a number of POs). If the validity time is signaled in L1, this would reduce the number of available bits for availability indication. So, we prefer higher layer configuration of the validity time.
Proposal 5: Validity time of the availability indication is configured by higher layers.
Proposal 6: The reference point of the validity time can be determined from the time location where UE receives the indication.

Summary
In this contribution, some remaining issues of TRS/CSI-RS occasions for idle/inactive UEs have been discussed. The following are proposed: 
Proposal 1: Confirm the following working assumption:
Working assumption:
Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.
1. FFS whether and how to enable/disable L1 based availability indication configurable by SIB

Proposal 2: SIB-based signaling of availability indication is not supported.
Proposal 3: Availability is indicated using a bitmap where each bit associated to a group of (including one) resources. 
Proposal 4: L1 availability indication at an occasion provides availability/unavailability information only for RS resources with the same QCL reference as the L1 availability indication occasion.
Proposal 5: Validity time of the availability indication is configured by higher layers.
Proposal 6: The reference point of the validity time can be determined from the time location where UE receives the indication.
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