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1 Introduction

In RAN1 #104b-e meeting [1], the agreements on TRS/CSI-RS configuration and indication for idle/inactive UEs are:
Agreement:
Support higher layer configuration of the QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs.

· FFS details of the QCL information, e.g. associated SSB index.

Agreement:
Configuration for TRS/CSI-RS occasion(s) for idle/inactive UEs is based on periodic TRS only, including following limitations
· Configuration parameters that are necessary to provide configuration of periodic TRS for idle/inactive UEs

· Applicable values that are necessary to provide configuration of periodic TRS for idle/inactive UEs
· If the configuration is provided, idle/inactive UEs can always implicitly assume that trs-info is configured. 

· The parameter trs-info does not need to be provided in the configuration

Working assumption:

Support at least L1 based signaling for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs.
· FFS details, including paging DCI and/or PEI for L1 based signaling

· FFS SIB-based signaling/configuration

· Note: It is RAN1 understanding that existing SI update procedure is used for SIB based signalling

Agreements:
For the information provided by a physical layer availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, one or more alternatives from the following can be supported:
· Alt1: Availability/unavailability information for all or some of configured RS resources using a bitmap or codepoint

· e.g. using bitmap, where each bit is associated with at least one resource or a set/group of resources

· e.g. a codepoint to indicate a state of availability/unavailability for all or some of configured RS resources  

· Alt2: value or codepoint to indicate one or more resource/configuration indices that correspond to the available RS resources

· FFS whether and how to indicate the ‘availability’ in beam selective manner.

· Other alternatives are not precluded

In this contribution, we analysis the remaining issues on TRS/CSI-RS configuration and indication for idle/inactive UEs, and our proposals are listed for discussion.
2 Discussion
2.1 Configuration of TRS/CSI-RS for idle/inactive UEs
Basically, the idle/inactive mode UE tracks SSBs with the same QCL reference (SSB Index) and type for timing and paging reception. When TRS/CSI-RS occasion(s) for the idle/inactive UE is configured, support higher layer configuration of the QCL information for the idle/inactive UE is agreed in RAN1#104b-e meeting. However, details of the QCL information, e.g. associated SSB index or not should be further studied. 

A simple way is to associate each TRS/CSI-RS resource with actual transmitted SSB(s), which is configured in SIB1, rather than the QCL_Info configured for connected UE. The overhead may depend on the resources configuration in beam manner, in which the configuration can be different with each other. However in practice, TRS may be transmitted in a sector (cover multiple SSBs) rather than using the same narrow beam as the SSB. In that case, the configuration of TRS/CSI-RS can be shared by associating a set of SSB indices. So, one option can be a bitmap of actual transmitted SSBs in FR1 or group bitmap in FR2, where a full bitmap for actually transmitted SSB is not necessary as the TRS configured for each beam is not efficient from the network point of view for FR2.
So one direct way is to associated with a couple of SSB indices with the one TRS/CSI-RS resource configuration , and the availability indication have no further QCL information, which means the configured QCL association and type are implicitly valid. 

Proposal 1: The QCL information configuration of TRS/CSI-RS occasion(s) associated with SSB indices for idle/inactive UEs should be supported.
2.2 Available indication 
There are several options for the available indication from network point of view according to the deployment scenarios and strategy for power efficiency for TRS transmission. Firstly, in practice, SIB based mechanism is fine for TRS being transmitted or not by an infrequently way. Secondly, as discussed for the other case, in which the presence status of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs may be changed, thus L1 based signalling is also agreed. 
In addition, it is possible for gNB to stop transmitting TRS/CSI-RS in one or a couple of beams for network power saving, for example, a gNB covers in one direction the office building and the apartment building in the opposite direction.  Finally, using SIB and L1 based signalling together may also be possible, however, the related aspects like conflict avoidance and timer definition should be discussed in RAN2.
For the way of L1 indication, as paging DCI or PEI, we think that on one hand it depends on the discussing and agreements of PEI topic, if DCI based PEI is agreed, both DCI based L1 indication can be supported for the complement of each other. On the other hand if sequence based PEI is defined, the possible for PEI based available/unavailable indication would depend on how much information that sequence can carry for grouping. If the information of sequence based PEI is all used for UE grouping, then of course paging DCI or PDCCH based available/unavailable indication is the choice.

Proposal 2:  Paging DCI or PDCCH based available/unavailable indication is preferred from the L1 point of view.
For the detail of L1 signalling, it depends on the configuration of the TRS/CSI-RS resources, when multiple resources are configured, for the sake of overhead saving, some configuration may be shared. In that case, the bitmap or codepoint in L1 signalling can be defined to indicate the available/unavailable of the configured TRS/CSI-RS resources, as the Alt-1 in the agreement. If the configuration of the TRS/CSI-RS resources have additional codepoint associating the resources, then it introduces the additional overhead, so we do not think that is necessary.
On the other hand, the QCL information can be indicated together in this case if the QCL association with SSB in higher layer configuration is changed, it would allow physical layer to indicate the updated available QCL association when the TRS is indicated as available, e.g. associated SSB index. It is possible that the QCL association may change when there is no connected UE in some direction, for example daytime and night time coverage of an office building in one side of the gNB coverage while resident apartment on the other side.
Proposal 3:  Alt1 is preferred for the information provided by a physical layer availability indication of TRS/CSI-RS, and in addition QCL association may be updated in the same time.
3 Conclusions

In this contribution, we propose the followings:
Proposal 1: The QCL information configuration of TRS/CSI-RS occasion(s) associated with SSB indices for idle/inactive UEs should be supported.

Proposal 2:  Paging DCI or PDCCH based available/unavailable indication is preferred from the L1 point of view.

Proposal 3:  Alt1 is preferred for the information provided by a physical layer availability indication of TRS/CSI-RS, and in addition QCL association may be updated in the same time.
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