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1 Introduction

In RAN1 #105b-e meeting [1], the agreements on TRS/CSI-RS configuration and indication for idle/inactive UEs are:
Agreement:

Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include:
· periodicityAndOffset {10, 20, 40, 80} ms
· frequencyDomainAllocation for row1 with applicable values from {0, 1, 2, 3} to indicate the offset of the first RE to RE#0 in a RB

· FFS Configuration index

· details, 

· E.g. Per resource or resource set or group of resource sets

· E.g. explicit or implicit indication based on QCL source 

Agreement:

Further study supporting SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs at least based on the presence/absence of the configuration of the TRS/CSI-RS occasion in SIB_X in case L1 based availability indication is not configured.
· FFS whether and how SIB based signaling and L1 based signaling can be configured simultaneously
Agreement:
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.

· FFS: how the QCL information can be configured, e.g. per RS resource set or per configuration

· FFS: QCL type, which is predetermined

Agreement:
For the information provided by a physical layer availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support availability/unavailability information for configured RS resources using a bitmap or codepoint

· e.g. using bitmap, where each bit is associated with at least one resource/configuration 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 

· FFS maximum number of configured RS resources per physical layer availability indication to support.

· FFS whether availability/unavailability information is for all or some of configured RS resources

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.

· FFS whether and how to enable/disable L1 based availability indication configurable by SIB
2 Discussion
2.1 Configuration of TRS/CSI-RS for idle/inactive UEs
A direct way to configure the TRS/CSI-RS resources is using bitmap, and each bit is associated with at least one resource/configuration or a set/group of resources. However, it depends on how many resources configured, the overhead could be high if many RS resources are configured. So it is proposed to FFS the maximum number of configured RS resources per physical layer availability indication to support. In that case, it could be expected that the way of indicating by bitmap or codepoint depending on the 
· e.g. using bitmap, where each bit is associated with at least one resource/configuration 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 

· FFS maximum number of configured RS resources per physical layer availability indication to support.

· FFS whether availability/unavailability information is for all or some of configured RS resources

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. 

So, one TRS/CSI-RS resource configuration associated with a couple of SSB indices should be supported. 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.
For the QCL type we think it can be predefined and no need for additional configuration, so the simplest way is after the availability indication, in which no further QCL information is indicated, the configured QCL association and type are implicitly valid. 

Proposal 1: QCL information with overhead reduction can be explicitly configured per RS resource and QCL type should be predetermined
For multiple resources configuration, the flexibility for configuring per resource or resource set or group of resource sets should be supported, and gNB can configure the way it want considering the overhead. For example, if two resource sets are configured, of course the availability can be separately indicated. 
For SIB based signaling and L1 based signaling, we think they can be configured separately or simultaneously at least for different TRS/CSI-RS resource for the availability. In case of simultaneously configured for the same TRS/CSI-RS resource, an overwrite rule should be defined and we think L1 based signaling can update the availability status indication for what is in the SIB_X.  
Proposal 2: SIB based signaling and L1 based signaling can be configured simultaneously, in that case L1 based signaling can overwrite the SIB based signaling.
2.2 Available indication aspects
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 cases, 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 necessary and 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 cell covers the office building and the apartment building in different directions.  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 fully used for UE grouping, then of course paging DCI or PDCCH based available/unavailable indication is the better choice.

Proposal 3:  At least Paging DCI or PDCCH based available/unavailable indication is preferred.
In addition, the QCL information may be updated by L1 signalling if the QCL association with SSBs in the higher layer configuration is changed. Since 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, it would be better to allow physical layer to indicate the updated for the associated SSB index changing.
Proposal 4:  QCL information update by L1 indication can also be supported.
In RAN1#105e, for feature lead proposal #5_v4, although no consensus is reached, several options are very well discussed, 

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).
Other alternatives can further be discussed and down selected in RAN1 #106e.
Proposal 5:  A predefined window before each PO can be configured for network power saving.
3 Conclusions

In this contribution, we propose the followings:
Proposal 1: QCL information with overhead reduction can be explicitly configured per RS resource and QCL type should be predetermined
Proposal 2: SIB based signaling and L1 based signaling can be configured simultaneously, in that case L1 based signaling can overwrite the SIB based signaling.
Proposal 3:  At least Paging DCI or PDCCH based available/unavailable indication is preferred.
Proposal 4:  QCL information update by L1 indication can also be supported.
Proposal 5:  A predefined window before each PO can be configured for network power saving.
References
[1] Chairman's Notes RAN1#105-e final
PAGE  
1/4

