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1 Introduction

In RAN1 #106-e meeting, the agreements on TRS/CSI-RS configuration and indication for idle/inactive UEs are [1]:
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: a 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

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
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.
2 Discussion
2.1 Configuration and indication of QCL association of TRS/CSI-RS 
It is agreed in RAN1#105e that the QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is indicated as a SSB index in range of 0 to 63. In practice, however, one TRS/CSI-RS resource may be transmitted in a sector (cover multiple SSBs) rather than using the same narrow beam as one SSB. In that case, the configuration of the TRS/CSI should be associating a set of actually transmitted SSB indices, since the actually transmitted is configured to the UE by higher layer signaling after initial access. 

From the configuration point of view, one option is to configure the first and the last associated SSB index as the QCL configuration for each TRS resource. For example, when SSB index 0 and 3 is configured as the QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs, the UEs who tracking SSB 0 to 3 can use the TRS/CSI-RS for T/F synchronization purpose when it is indicated as available. The other way may be a full bitmap of SSBs in FR1 since the maximum number of SSB is eight and group based bitmap in FR2, where a full bitmap for associated SSB indices is not necessary due to high singling overhead especially for the case where 64 SSBs are transmitted. As in the NR initial access discussion, the group mapping was adopted in RMSI for FR2 for overhead reduction, hence the idea can be reused here as well. 
So, one TRS/CSI-RS resource configuration associated with a couple of SSB indices is possible and should be supported. 
Proposal 1: One TRS/CSI-RS resource configuration associated with a couple of SSB indices is possible and should be supported
From the available indication point of view, 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 is workable and easy to understand. However, when the tracked SSB is changed due to mobility, UE need assume TRS is not available before detect the latest available indication. So on the other hand, alt2 is more flexible but might cause overhead in the indication.
So, if proposal 1 is agreed, with such configuration, the alt2 may no longer be complex and it is flexible for gNB implementation. It should be notice that if gNB configure the TRS resource with the QCL reference to one SSB only, then alt2 can fall back to alt1. 
Proposal 2: 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) should be supported.
2.2 Validity time/window
FL Proposal 2.3 (v2) 
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 or more alternatives from the following: 
· 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 or more alternatives from the following: 
· 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 paging cycle where UE receive the indication 

· Other alternatives are not precluded. 

For the determination of time duration, basically it can be configured by higher layer explicitly or implicitly/predefined (alt2, alt4), but we prefer not indicating by the availability indication because we do not think the time duration would change frequently and it is not necessary to do so as well.
For Alt-2 of the valid time duration, it is a way to save network power and resources in a given periodical TRS configuration, when it is indicated as available. In that case, the not transmitted TRSs have no impact on UE power saving and the window might be just to avoid UE to use them for other purpose or unexpected behaviour occurs. So it might not be in parallel with other alternatives, it can be a separated proposal for TRS configuration and even no need to indicate to UE (preconfigured), or just say that UE should not assuming there is TRS in that window even if it is configured.
For the reference point can be determined, we think the first alternative is workable, we do not prefer others for they may impact on the requirement of UE.
Proposal 3: Supporting a predefined/configured window in which there is no TRS being transmitted.
2.3 SIB based availability indication

The Proposal 3-1 (v5) in below had not get consensus in the previous meeting.

Support SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs when L1 based availability indication is not configured 
· FFS details of the availability information, 
· e.g. how to inform the availability of the configured RS resources 
gNB can of course update the system information if it is necessary, however, the energy consumption and impact of that way is not efficient as L1 signalling. On one hand, L1-based availability indication is agreed, whether duplicated solution is needed is an argument to support this proposal. Our preference is to prioritize the details of L1 signalling and then even if SIB based signalling need be supported, then the details is clear at that time.
Proposal 4: Prioritize finalizing the details of L1 signalling than SIB based availability indication.
2.4 Other configuration aspects
FL Proposal #5_v4

L1 based availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs is valid for a time duration that can be determined based on at least one alternative from the following:

· Alt 1: Configured by higher layer
· FFS values for the validity time, ‘infinity’ is not precluded for study
· Alt 2: A window before a PO 

· E.g. for PEI based signaling if supported

· E.g. Time duration between the end of L1 signal/channel carries the availability indication and the start of an associated PO.

· Alt3:  Included in the availability indication

· FFS explicitly indicate one value among multiple options or implicitly derived from the period of the L1 based availability indication 
· A combination of alternatives is not precluded. 
· E.g. candidates of validity time can be configured via higher layer while actual validity time can be indicated by L1 based signaling.
Beyond the valid time duration, for alt2, it is a way to save network power and resources in a given periodical TRS configuration, when it is indicated as availability. In that case, the not transmitted TRSs have no impact on UE power saving and the window might be just to avoid UE to use them for other purpose or unexpected behaviour occurs. So we suggest alt2 should not be in parallel with other alternatives, it can be a separated proposal for TRS configuration and even no need to indicate to UE (preconfigured).
Proposal 5:  A predefined window before each PO can be configured for network power saving.
FL Proposal 4.1-1 (v4)

For RS resources from configured TRS/CSI-RS occasion(s) for idle/inactive UEs, a RS resource set can be configured to include a set of RS resources with one or more common configuration parameters. 

· FFS the common configuration parameters per RS resource set, e.g. resource set ID (if support), QCL reference, startingRB, nrofRBs, powerControlOffsetSS, number of slots (if support).
· FFS whether allow the possibility for a RS resource in a set to override the common parameter if needed.
· FFS how to indicate availability/unavailability information for RS resources from the configured RS resource set(s) in L1 based availability indication, e.g. bit/codepoint per RS resource, or per RS resource set(s)

· FFS maximum number of RS resources per RS resource set

· FFS maximum number of RS resource set

FL Proposal 5.1 (v3)

Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs supports the time-domain locations of two RS resources in a slot, or of the four RS resources in two consecutive slots 

· FFS whether need configuration parameter: number of consecutive slots with applicable values of 1 or 2.
We think the configuration of TRS may follow the configuration of TRS for connected mode to reduce specification impact and configuration overhead as much as possible. Even if the number of consecutive slots with applicable values is only confined as 2, the valid time window can still let the real transmitted resources to be 1.
For the indication of availability/unavailability information, bitmap is the simplest and clear way when no many RS resources set are configured, so the maximum number of RS resource set may not be bigger than 4. 
Proposal 6: Bitmap for RS resource sets configuration should be supported and no need to define the number of consecutive slots with applicable values of 1.
3 Conclusions

In this contribution, we propose the followings:
Proposal 1: One TRS/CSI-RS resource configuration associated with a couple of SSB indices is possible and should be supported
Proposal 2: 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) should be supported.

Proposal 3: Supporting a predefined/configured window in which there is no TRS being transmitted.

Proposal 4: Prioritize finalizing the details of L1 signalling than SIB based availability indication.
Proposal 5:  A predefined window before each PO can be configured for network power saving.

Proposal 6: Bitmap for RS resource sets configuration should be supported and no need to define the number of consecutive slots with applicable values of 1.
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