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Introduction
The RAN WG approved work item on Power Saving Enhancements [1]. The work item includes the following objective for enhancements for idle/inactive mode:
	1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
a) Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1]
· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #100 meeting
b) Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]
· NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required



Moreover, the following was agreed in RAN1 # 102-e in connection to providing TRS/CSI-RS configuration to idle/inactive mode UE.

	Agreements:
· New types/patterns of TRS/CSI-RS are not introduced specifically for idle/inactive mode UE.

Update on 8/27:
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:
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.)



[bookmark: _GoBack]In this contribution, we express our views on providing configuration of CSI-RS/TRS in idle/inactive mode.
Discussion on CSI-RS/TRS configuration in idle/inactive mode
In idle/inactive mode, cell selection and re-selection is maintained as UE-initiated processes. UE identifies a first cell with the strongest SSB among other cells, obtains system information from the first cell, and may start initial access with the cell if needed. In idle/inactive mode, UE may rely solely on SSB-based measurement and channel tracking. Hence, some additional reference signals can be provided to UE further facilitate measurements, mobility and/or fine tracking of the channel.

It was agreed in RAN1 # 102-e that periodic TRS will be supported for idle/inactive mode UE. Moreover, it is understood from the observation captured in RAN1 # 102-e that it is up to NW implementation whether or not to transmit a TRS/CSI-RS to idle/inactive UEs in a potential occasion 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.)

In our view, UE may be provided multiple periodic TRS configurations. For example, one configuration can be cell specific and assumed to be always transmitted. Another configuration can be PO-specific and TRS can be periodic with the paging cycle. TRS according to the latter configuration may or may not be always transmitted. In other words, UE would only expect the TRS to be transmitted if there is paging DCI to be transmitted in the PO. TRS configuration being PO specific can be beneficial as channel tracking and/or measurement can be performed before waking up to receive the paging DCI during PO.  System information (SI) such as SIB1 may include TRS configurations. 
We have the following proposals based on the discussion above:
Proposal 1: SIB1 may include TRS configurations.
· TRS can be additionally used for cell measurements. 

Proposal 2: UE may receive multiple TRS configurations, where configurations include at least the following
· A cell-specific periodic TRS configuration where TRS is assumed always available in potential occasions.
· Blind detection is not required for this TRS configuration.
· A PO-specific TRS configuration, which may have periodicity same as paging cycle and include following features:
· TRS in the potential occasions is not always transmitted
· UE expects that TRS in a potential occasion is only transmitted if paging DCI is expected in the PO
Conclusions
In summary, we have following list of proposals:

Proposal 1: SIB1 may include TRS configurations.
· TRS can be additionally used for cell measurements. 
Proposal 2: UE may receive multiple TRS configurations, where configurations include at least the following
· A cell-specific periodic TRS configuration where TRS is assumed always available in potential occasions.
· Blind detection is not required for this TRS configuration.
· A PO-specific TRS configuration, which may have periodicity same as paging cycle and include following features:
· TRS in the potential occasions is not always transmitted
· UE expects that TRS in a potential occasion is only transmitted if paging DCI is expected in the PO, i.e., blind detection is required.
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