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1. [bookmark: _Toc120549591]Introduction
In last RAN1 meeting, some agreements about TRS/CSI-RS for IDLE/INCTIVE UEs were made as the following [1],
Agreement:
SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs is same as SCS of CORESET#0.
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:
IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.
· Configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP. 
Working assumption:
[bookmark: _Hlk70429516][bookmark: _Hlk70432780][bookmark: _Hlk69894622]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 signaling
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
Agreement:
[bookmark: _Hlk70433355]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 from a bitmap or a codepoint 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  
· 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 will further discuss availability information of TRS/CSI-RS including the indication signalling and availability/unavailability information.
2. Discussion
[bookmark: _Hlk70436918]2.1 Availability indication signalling
In last RAN1 meeting, there was a working assumption about L1 based signalling for the availability indication of TRS/CSI-RS at the configured occasion(s), we will discuss the down selection of three alternatives of availability indication signalling. 
Alt 1. SIB
It says in the working assumption that “It is RAN1 understanding that existing SI update procedure is used for SIB based signaling”, which means there is no SI update procedure enhancement in this alternative. The biggest problem of this alternative is the impact on legacy UEs which they will also wake up to update the SI even they don’t support the Rel-17 TRS/CSI-RS feature, which causes unnecessary UE power consumption. Therefore, SIB-based signalling should not be supported.
Alt 2. PEI
UE uses TRS mainly for AGC and T/F tracking before receiving PO and PEI can be transmitted behind the first front SSB burst. The advantages of using PEI as the availability indication signalling are that it will not cause “always-on” signalling if Behv-A is supported and the UE power saving gain is the biggest to reduce the AGC and T/F tracking power consumption before receiving PO. In order to minimize the payload size of PEI to guarantee the detection performance, some pre-defined availability valid time can be combined with this alternative, e.g., only indicating the availability of TRS before PO. Whether to continue transmitting the TRS after PO or not is up to NW’s implementation, but UE may assume the TRS is not transmitted after PO because there is no availability information anymore. 
Alt 3. Paging DCI
Another L1-based signalling is using paging DCI, with the biggest advantage of enough DCI bits to indicate the availability information, e.g., using reserved bits. But one concern is that it will cause “always-on” signal if the paging DCI is transmitted each PO to indicate the TRS availability information. One simple solution is that we should not allow gNB transmitting paging DCI carrying TRS availability indication-only without the short message and/or scheduling information, that is the TRS availability indication can only be carried when there is UE(s) need waking up in PO/sub-group. But this restriction will introduce another problem which only the waked up UE can receive the paging DCI, if one UE has never been paged, it cannot receive the availability information.
In comparison between Alt 2 and Alt 3, we think they all have some pros and cons and suitable in different scenarios. For example, if the UE sub-grouping number is small, PEI can be used as the availability indication signalling which will not increase the maximum payload size, e.g., 12 bits if PDCCH-based PEI is adopted. If the paging rate is high or the UE sub-grouping number is large, it is much suitable use paging DCI which will not increase PEI’s overhead or impact PEI’s detection performance.
In a summary, we think both PEI and paging DCI can be considered as the L1 signalling to indicate availability information of TRS/CSI-RS and which L1 signalling to be used can be configured by SIB.  
Proposal 1. Both paging DCI and PEI can be considered as L1 based signaling for the availability indication of TRS/CSI-RS. SIB can be used to indicate which L1 based signalling to be used.
Proposal 2. Don’t allow indicating the availability of TRS/CSI-RS only in paging DCI without short message and/or scheduling information.
2.2 Availability/unavailability information content
In this section, we will discuss some details of availability/unavailability information.
In the agreement, there are too alternatives about how to indicate the availability information of TRS/CSI-RS, which the Alt 1 is indicating availability/unavailability information and Alt 2 is indicating the available RS resources indices. In comparison between these two alternatives, the information bits overhead is the same. Assuming N RS resources are configured by SIB, the bitmap length is N for Alt 1. For Alt 2, there is total  combinations of available RS resources indices which using N bits codepoint as well. From this point of view, the signalling bits length is the same for Alt 1 and Alt 2, but Alt 1 is much straightforward and the interpreting of indication is much simpler than Alt 2, for example, more complicated rule about the interpretation of the value or codepoint. Therefore, we support Alt 1 as the indication method.
Proposal 3. Support Alt1: Availability/unavailability information for all or some of configured RS resources using a bitmap.
Another issue is the validity time. As the discussion in section 2.1, we think both PEI and paging DCI can be used as the L1 availability indication signalling. 
· For PEI, the pre-defined validity time is preferred to reduce the signalling contents overhead. For example, the PEI only uses to indicate the available/unavailable RS resources before the associated PO.
· [bookmark: _Hlk70436678]For paging DCI, both pre-defined validity time method and explicit validity time indication method can be supported. For example, the valid time is pre-defined as one paging cycle or indicated in paging DCI in granularity of millisecond or paging cycle.
Proposal 4. A pre-defined validity time can be considered for PEI based availability indication signalling, e.g., the time before the associated PO.
Proposal 5. Both pre-defined validity time and explicit validity time indication can be considered for paging DCI based availability indication signalling.
3. Conclusions
In this contribution, availability information of TRS/CSI-RS including the indication signalling and availability/unavailability information are discussed, and the following proposals are made.
Proposal 1. Both paging DCI and PEI can be considered as L1 based signaling for the availability indication of TRS/CSI-RS. SIB can be used to indicate which L1 based signalling to be used.
Proposal 2. Don’t allow indicating the availability of TRS/CSI-RS only in paging DCI without short message and/or scheduling information.
Proposal 3. Support Alt1: Availability/unavailability information for all or some of configured RS resources using a bitmap.
Proposal 4. A pre-defined validity time can be considered for PEI based availability indication signalling, e.g., the time before the associated PO.
Proposal 5. Both pre-defined validity time and explicit validity time indication can be considered for paging DCI based availability indication signalling.
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