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Introduction
For TRS/CSI-RS for idle/inactive mode UEs, RAN1 has agreed on the following in the last meeting as per the RAN1 LS [R1-2009848]:
	Agreements:
· Functionality of RRM measurement for neighbour cell is not supported for TRS/CSI-RS for idle/inactive UE(s).
Agreements:
· SIB signalling provides the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
· Up to RAN2 to decide which SIB is to be used.
· Whether or not to additionally support other high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) is up to RAN2
Send an LS to RAN2 informing the above agreements, and
Agreements:
· Aperiodic TRS and semi-persistent/aperiodic CSI-RS are not used as TRS/CSI-RS occasion(s) for idle/inactive UEs.

[bookmark: _Hlk56167136]Agreements:
· Discuss further based on the following alternatives and down-select at RAN1#104-e:
· Alt 1: The availability of TRS/CSI-RS at the configured occasion(s) is NOT informed to the UE.
· Alt 2: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· Alt 3. The conditional availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
·  The condition can be, e.g., existence of paging.
· Alt 4. Combination of the above alternatives.
· FFS for details
· FFS for UE behavior when the availability is not informed.
· Other techniques are not precluded.
· Companies encourage to provide sufficient information for the proposal, e.g.,
· how to achieve power saving gain
· how to minimize impact on NW
how to minimize extra UE implementation complexity
· feasibility check on sharing the TRS/CSI-RS between connected UEs and idle/inactive UEs
· Proposals should be consistent with the WID objective.



In this contribution, we discuss extending the configuration and availability of connected-mode periodic TRS/CSI-RS to idle/inactive-mode UEs over RRC signalling.
Discussion
Signalling and procedure aspects
Signalling the TRS/CSI-RS configuration
[bookmark: _GoBack]RAN1 agreed to provide the TRS/CSI-RS configuration to idle/inactive-mode UEs via the SIB.  From RAN2 perspective, it is on which SIB to provide such configuration.  It is our understanding that TRS/CSI-RS can be used for AGC and time/frequency tracking and RAN1 is still deciding whether it is used for RRM measurement of the serving cell and/or as paging reception indication.
As this is part of the physical layer configuration of the serving cell, it is normally included or signalled in the RMSI or SIB1.  On the other hand, since the configuration is not required to be used for access of the cell, such configuration can also be provided in other SIB to reduce the overhead of SIB1.  As this serving cell configuration is not used by legacy UE, it would be good to include it in a separate SIB to reduce the unnecessary overhead on SIB1. 
Proposal#1: In order to not affect the legacy UE, the TRS/CSI-RS configuration can be included in a separate SIB other than SIB1. 
As for the signalling structure, it would be good to wait for RAN1 to further provide how the TRS/CSI-RS configuration is to be signalled to idle/inactive mode UE.
RAN1 further left whether or not to additionally support other higher layer signalling methods (e.g. dedicated RRC, RRC release message etc.) to RAN2. With dedicated signalling, it is possible to provide different TRS/CSI-RS configuration to different UE.  One of the potential usages for TRS/CSI-RS is for paging reception indication. Considering the PO locations of UEs can be different, the nearest TRS/CSI-RS occasions before POs are also different among UEs. In order to provide UE power saving for paging reception, it would be good to have TRS/CSI-RS occasions close to the UE’s PO. If multiple TRS/CSI-RS configurations are to be carried in SIB, depending on the signalling design, it may cause huge SIB signalling overhead. However if the TRS/CSI-RS configurations signalling can be designed to consider multiple configurations, there may not be a need for such dedicated RRC signalling. Hence RAN2 should only decide on whether dedicated RRC signalling is required after the TRS/CSI-RS configuration in the SIB is designed by RAN1.
Proposal#2: Wait for RAN1 to design the TRS/CSI-RS configuration for the SIB before RAN2 decides on the need of dedicated RRC signalling.
Signalling the TRS/CSI-RS availability
According to RAN1 agreement below, there are several alternatives for signalling the TRS/CSI-RS availability:
· Alt 1: The availability of TRS/CSI-RS at the configured occasion(s) is NOT informed to the UE.
· Alt 2: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· Alt 3. The conditional availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
·  The condition can be, e.g., existence of paging.
· Alt 4. Combination of the above alternatives.
From the above, RAN1 is still discussing whether there is a need to provide the availability and if it is needed to be provided, there are possible signalling approach including SIB, paging, L1 signalling etc.  However, the availability indication may not be needed in all cases. For example, if a TRS configuration uses occasions before PO, availability indication may not be needed if TRS is also used as PEI or to indicate the existence of paging. TRS is only transmitted if UE needs to wake up to PO.  Furthermore, if such availability indication changes frequently, it may not also be good to provide it over SIB.
Observation#1: The availability indication may not be needed in all cases. For example, if a TRS configuration uses occasions before PO, availability indication may not be needed if TRS is also used as PEI. Furthermore, if such availability indication changes frequently, it may not also be good to provide it over SIB.
Proposal#3: Wait for RAN1 to progress further the work on TRS/CSI/RS availability indication before discussing it in RAN2.

Conclusion
[bookmark: OLE_LINK3]RAN2 is requested to discuss the following proposals and observation.
Proposal#1: In order to not affect the legacy UE, the TRS/CSI-RS configuration can be included in a separate SIB other than SIB1. 
Proposal#2: Wait for RAN1 to design the TRS/CSI-RS configuration for the SIB before RAN2 decides on the need of dedicated RRC signalling.
Observation#1: The availability indication may not be needed in all cases. For example, if a TRS configuration uses occasions before PO, availability indication may not be needed if TRS is also used as PEI. Furthermore, if such availability indication changes frequently, it may not also be good to provide it over SIB.
Proposal#3: Wait for RAN1 to progress further the work on TRS/CSI/RS availability indication before discussing it in RAN2.
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