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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



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 by a UE initiated process. 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.
System information (SI) may include configuration of reference signals such as CSI-RS and/or TRS which can be used as supplementary signal to aid UE in achieving re-synchronization or maintain tracking for the first cell and/or mobility management and/or RSRP measurement. MIB or SIB1 may include such configuration. CSI-RS or TRS transmission may also potentially include SI change notification. Periodic CSI-RS or TRS transmission occasions can be located at an offset with respect to the SSB of the cell. 
Proposal 1: SI may include CSI-RS and/or TRS configuration for measurement and/or channel tracking.

CSI-RS and/or TRS configuration can also be associated to a group of POs, so that channel tracking and/or measurement can be performed before waking up to receive the paging DCI during PO. CSI-RS and/or TRS may not always be transmitted, i.e., DTX can happen. In particular, TRS can also be used as wake up signal so that fine tracking can be achieved before the PO and this may facilitate monitoring a reduced number of SSBs prior to the PO. Our companion paper [2] discusses the option of wake up signal also being used a tracking signal. TRS burst may also include one or more repetitions so that finer channel tracking at deep coverage can be achieved.
UE may assume one or more CSI-RS or TRS configurations that were configured in RRC-connected mode, as active in idle/inactive mode. This may be valid when UE transitions to idle mode from connected or inactive mode or transitions to inactive mode from connected mode. If such configuration is active in idle/inactive mode, UE may ignore the initial CSI-RS or TRS transmission configuration provided by SI. 

Proposal 2: If CSI-RS or TRS configuration of RRC connected mode is active in idle/inactive mode, UE may ignore the initial CSI-RS or TRS configuration provided by SI.
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Proposal 3: TRS can be periodic with paging DRX cycle and can be monitored at an offset before PO, where the TRS can also be used as wake-up signal.
· TRS burst in each periodic occasion may include repetitions.
Conclusions
In summary, we have following list of proposals:

Proposal 1: SI may include CSI-RS and/or TRS configuration for measurement and/or channel tracking
Proposal 2: If CSI-RS or TRS configuration of RRC connected mode is active in idle/inactive mode, UE may ignore the initial CSI-RS or TRS configuration provided by SI.
Proposal 3: TRS can be periodic with paging DRX cycle and can be monitored at an offset before PO, where the TRS can also be used as wake-up signal.
· TRS burst in each periodic occasion may include repetitions.
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