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1. Introduction
At the RAN1#102-e meeting, TRS/CSI-RS occasion for idle/inactive UEs were discussed and RAN1 made following agreements [1].
	Agreements:
· New types/patterns of TRS/CSI-RS are not introduced specifically for idle/inactive mode UE.
Agreements:
The TRS/CSI-RS occasion(s) that may be for connected mode UEs can be shared to idle/inactive mode UEs. 
-  Note: It is understood that gNB can potentially share the occasions to idle/inactive (which would just mean it up to NW whether to share or not share).
-  Note: It is understood that TRS/CSI-RS in the TRS/CSI-RS occasion(s) may or may not be transmitted.
-  Note: Always-on TRS/CSI-RS transmission by gNodeB is not required
-  At least TRS/CSI-RS occasion(s) corresponding to periodic TRS is supported 
- FFS for other RS types
-  FFS: Whether UE blind detection is required or not.
Agreements:
Idle/inactive UE may use the TRS/CSI-RS occasion(s) that are shared to it for functionalities such as: 
-           AGC, time/frequency tracking
-           FFS: RRM measurement for serving cell, RRM measurement for neighbor cell, paging reception indication
Observation:
It is up to gNB implementation whether or not to transmit a TRS/CSI-RS to idle/inactive UEs even when the TRS/CSI-RS is not needed by connected UEs (e.g., when there is a connected mode UE in a cell but the UE is no longer using the TRS/CSI-RS, or when there is no longer connected mode UE in a cell, etc.)
Agreements:
[bookmark: _GoBack]The configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s) is provided by higher layer signalling
-           FFS higher layer signalling candidates (e.g., SIB, dedicated RRC, RRC release message, etc.)
-           FFS for other signalling candidates (e.g., pre-configuration, etc.)
-           FFS for detailed configuration parameters (e.g., whether and how to reduce the signalling overhead for configuration, etc.)
Agreements:
Further study whether and how to inform the availability of TRS/CSI-RS to idle/inactive mode UE (implicitly or explicitly).
- Note: Availability corresponds to the information for whether TRS/CSI-RS is actually transmitted or not.



In this contribution, we discuss potential TRS/CSI-RS occasion(s) available in connected mode UEs to idle/inactive mode UEs.

2. Discussion
2.1. TRS/CSI-RS occasion for idle/inactive UEs
Currently, Idle/inactive-mode UE uses only SSB transmitted at a cell as reference signal for the behaviour such as time/frequency tracking. However, when TRS/CSI-RS is transmitted for connected-mode UE which camps on the cell, the opportunity when the idle/inactive-mode UEs can obtain reference signal can be increased in order to reduce UE power consumption while system overhead is not increased. For that, the pre-configured information on TRS/CSI-RS, e.g., resource location, needs to be indicated to idle/inactive-mode UEs via SIB1 and/or dedicated RRC signalling which was indicated when the UE was in connected-mode. 
Proposal 1: Pre-configured information on TRS/CSI-RS, e.g., resource location, should be indicated to idle/inactive-mode UEs via SIB1 and/or dedicated RRC signalling which was indicated when the UE was in connected-mode.

Pre-configured information is indicated via higher layer signalling, and cannot be changed frequently. However, TRS/CSI-RS is not always transmitted, since it would depend on whether or not there is connected-mode UE at the cell.  Thus, it should be considered how to indicate whether TRS/CSI-RS is available or not dynamically, e.g., L1-based TRS/CSI-RS activation/deactivation or triggering. If the UE cannot know the availability of TRS/CSI-RS, the UE would have to wake up early assuming TRS/CSI-RS is not available even if the UE tries blind detection, and then the power saving gain cannot be obtained.
Proposal 2: Information on whether TRS/CSI-RS is available or not should be indicated dynamically, e.g., L1-based TRS/CSI-RS activation/deactivation or triggering.

There is the relationship between the resource overhead of TRS/CSI-RS and how to indicate whether TRS/CSI-RS is available or not. For example, even if paging DCI can indicate the availability of TRS/CSI-RS, gNB might need to continue transmitting TRS/CSI-RS which is not used anymore by connected-mode UE during up to paging cycle length, in order to maintain the alignment of the availability of TRS/CSI-RS between UE and gNB. Otherwise, the TRS/CSI-RS which the UE believes is available would be missing, and the UE cannot finish time/frequency tracking and AGC setting before PO. If the availability of TRS/CSI-RS is indicated via higher layer signalling, the resource overhead would increase more and more.
Observation 1: There is the relationship between the resource overhead of TRS/CSI-RS and how to indicate whether TRS/CSI-RS is available or not, e.g., L1-based indication or higher layer signalling.

The TRS/CSI-RS for idle/inactive-mode UE can be used at least for time/frequency tracking and AGC setting for paging reception. In order to ensure UE sleep time as much as possible, it would be beneficial that TRS/CSI-RS for idle/inactive-mode UE is located in front of PO or around SSB. Also, since paging early indication is discussed in Rel-17, the resource location of TRS/CSI-RS should be considered taking into account the resource location of paging early indication.
Observation 2: In order to ensure UE sleep time as much as possible, it would be beneficial that TRS/CSI-RS for idle/inactive-mode UE is located in front of PO or around SSB.
Proposal 3: The resource location of TRS/CSI-RS should be considered taking into account the decision on the resource location of paging early indication.

3. Conclusion
In this contribution, potential TRS/CSI-RS occasion(s) available in connected mode UEs to idle/inactive mode UEs was discussed. Based on the discussion, the following observations and proposals were made:
Proposal 1: Pre-configured information on TRS/CSI-RS, e.g., resource location, should be indicated to idle/inactive-mode UEs via SIB1 and/or dedicated RRC signalling which was indicated when the UE was in connected-mode.
Proposal 2: Information on whether TRS/CSI-RS is available or not should be indicated dynamically, e.g., L1-based TRS/CSI-RS activation/deactivation or triggering.
Observation 1: There is the relationship between the resource overhead of TRS/CSI-RS and how to indicate whether TRS/CSI-RS is available or not, e.g., L1-based indication or higher layer signalling.
Observation 2: In order to ensure UE sleep time as much as possible, it would be beneficial that TRS/CSI-RS for idle/inactive-mode UE is located in front of PO or around SSB.
Proposal 3: The resource location of TRS/CSI-RS should be considered taking into account the decision on the resource location of paging early indication.
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