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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 # 103-e [2] in connection to providing TRS/CSI-RS configuration to idle/inactive mode UE.

	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
· To further add that RAN1 is working on the detailed physical layer design 
Draft LS is endorsed, with final LS in R1-2009791.

Agreements:
· Aperiodic TRS and semi-persistent/aperiodic CSI-RS are not used as TRS/CSI-RS occasion(s) for idle/inactive UEs.

Agreements:
- Target sending an LS to RAN2 and RAN4 to ask whether it is feasible to allow a UE to use the potential TRS/CSI-RS occasion to enhance the SSB based IDLE/Inactive mode evaluations of the serving cell. (to also include agreements from last meeting)
* Further discussion whether any additional information needs to be included in the LS or not, including potential re-wording of the leading sentence

[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.

Conclusion:
· TRS/CSI-RS based PEI is discussed in AI 8.7.1.1.
· PEI functionality is not further discussed under AI 8.7.1.2.
Note: This does not prevent to potentially use PEI to carry the indication for TRS/CSI-RS presence




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. TRS/CSI-RS signal can be potentially used to enhance SSB based measurements at least for intra-cell RRM measurements. If not, UE may have to wake-up from deep sleep quite early before each PO for processing sufficient number of SSBs, which otherwise can be alleviated if TRS/CSI-RS occasions close to PO is configured and can be used for intra-cell RRM measurements.

Proposal 1: UE should be allowed to use potential TRS/CSI-RS occasions to enhance the SSB based IDLE/Inactive mode evaluations of the serving cell.
· Send LS to RAN4 for feedback.

It was agreed in RAN1 # 103-e that SIB will provide TRS configuration signalling. In our view, following parameters can be at least included in the TRS configuration signalling. 
· Time and frequency resources, i.e., BW in PRBs and symbol indices in a slot
· Sequence generating parameter/scrambling ID
· RS density or pattern
· Periodicity and offset
· Availability indication

In our view, TRS/CSI-RS is expected to be QCLed with the detected SSB in the cell. Hence, inclusion of QCL parameter explicitly in configuration does not seem necessary. 

[bookmark: _GoBack]Regarding availability indication of TRS/CSI-RS occasions, a higher layer parameter can be included in the configuration to indicate whether the TRS/CSI-RS will always be available at the configured transmission occasions or not, i.e., if TRUE, it will be transmitted, if FALSE UE would need to perform blind detection at the configured occasions. Since availability is configurable, we support Alt 4 in the list of options captured in the agreement in RAN1 103e.

Proposal 1: UE should be allowed to use potential TRS/CSI-RS occasions to enhance the SSB based IDLE/Inactive mode evaluations of the serving cell.
· Send LS to RAN4 if needed.

Proposal 2: Availability indication can be provided as part of the TRS higher layer configuration.
· Support Alt 4 in the list of options for availability indication.

Proposal 3: At least the following parameters can be included in TRS configuration:
· Time and frequency resources, i.e., BW in PRBs and symbol indices in a slot
· Sequence generating parameter/scrambling ID
· RS density or pattern
· Periodicity and offset
· Availability indication

Conclusions
In summary, we have following list of proposals:
Proposal 1: UE should be allowed to use potential TRS/CSI-RS occasions to enhance the SSB based IDLE/Inactive mode evaluations of the serving cell.
· Send LS to RAN4 for feedback.

Proposal 2: Availability indication can be provided as part of the TRS higher layer configuration.

Proposal 3: At least the following parameters can be included in TRS configuration:
· Time and frequency resources, i.e., BW in PRBs and symbol indices in a slot
· Sequence generating parameter/scrambling ID
· RS density or pattern
· Periodicity and offset
· Availability indication
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