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1 [bookmark: _Ref40390915][bookmark: _Ref189046994]Introduction
In this contribution, we discuss motivation and provide some observations regarding on-demand PRS and reception of SRS in RRC_INACTIVE. 


2 [bookmark: _Ref7792543][bookmark: _Ref7598514] Discussion 
2.1 SRS in RRC_INACTIVE
2.1.1 Configuration of the SRS in RRC_INACTIVE

RAN2 has discussed that SRS may be configured in RRC_INACTIVE via a configuration sent during the RRC release message. The configuration of periodic SRS can be made more efficient if the SRS for positioning to be used in RRC_INACTIVE is already configured RRC_CONNECTED. If the UE declares the capability, the network could then “move” the SRS resource configured from connected mode to RRC INACTIVE by including one or more SRS resources or resource set ID(s) in the RRC release messages and procedure.  

[bookmark: _Toc87050059]The UE can be configured with SRS in RRC_INACTIVE by listing in the RRC release message  the applicable SRS resource sets / resource IDs currently configured SRS in RRC_CONNECTED to be kept in RRC_INACTIVE

Should The UE have limited capabilities in terms of SRS for RRC_INACTIVE, the network could then expect the UE to use  “fallback parameters” when the UE reuses a SRS configuration from RRC_CONNECTED  into RRC_INACTIVE. For example, the UE could be expected to be using a smaller bandwidth than configured in connected mode. 
[bookmark: _Toc87050060]When the  UE SRS has been originally configured in connected mode, the bandwith parameters can be configured to fallback to a predetermined value if the configured bandwidth when the UE moves to RRC_INACTIVE.
0. [bookmark: _Toc87050061]The predetermined value could be indicated via capability signalling
0. [bookmark: _Toc87050062]FFS: additional parameters beside bandwidth
 

2.1.2 Validation criteria

The following was agreed in RAN1#106b-e:

	Agreement:
· For OLPC of SRS for positioning transmission by RRC_INACTIVE UEs,
· Reuse validity criteria for pathloss measurement defined for RRC_CONNECTED UEs in Rel.16
· FFS: UE fallback behavior (i.e. whether to reuse fallback to pathloss measurement by RRC_INACTIVE UE for the cell, from which the SS/PBCH is received to obtain MIB, is not accurate) 
· For spatial relation of SRS for positioning transmission by RRC_INACTIVE UEs,
· FFS: Whether to define validity criteria or reuse validity criteria for OLPC pathloss measurement to determine whether spatial relation with configured RS is valid



For OLPC, the fallback behaviour provides a safety net to cap the transmitted power of the SRS. In RRC_INACTIVE, the UE does not have a serving cell but still monitors SSBs and receives a MIB/SIB1. Therefore, the fallback behaviour for OLPC can still apply. 

[bookmark: _Toc87050063]Reuse the fallback behaviour for OLPC parameters for the SRS for positioning in RRC_INACTIVE

The spatial relation validation can reuse the OLPC principle and use the ability to measure the source of spatial relation as a validation criteria. Is the UE cannot reliably detect the source RS, the spatial relation is considered invalid. For spatial relation, the consequence of an invalid SRS spatial relation is that the UE may not be able to transmit the SRS in the direction expected by the receiving TRP. In that case, the TRP cannot secure that it will be able to receive the SRS, and the SRS may instead behave as an interferer. Therefore, there should not be a fallback RS in that case, and the UE should instead not transmit the SRS. 
[bookmark: _Toc87050064]For spatial relation validation of the SRS for positioning, the UE validates the spatial relation if it is able to receive the reference signal used for spatial relation.    

[bookmark: _Toc87050065]If the spatial relation provided for an SRS for positioning is not validated, the SRS is not transmitted. 


2.2 Priority of the PRS in RRC_INACTIVE

The following was agreed in RAN1#106b-e

	Agreement:
· From RAN1 perspective, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT)
· FFS how to determine conflicts in DL PRS and other DL signals/channels reception by UE
· FFS how to handle retuning time for the case when DL PRS and other DL signals/channels are allocated in different BW and/or have the same or different SCS as initial DL BWP
· Send LS to RAN4 (cc RAN2) and ask if there is any feedback




The UE will determine conflict based on the received assistance data and its configuration for non-positioning signals coming from e.g. RRC release messages/SIBx/MIB. The LMF is however not aware of what the UE currently listens to. This is however not different from connected mode where the LMF is not aware of conflicting signals in the gNB beside the SSB for which the LMF can receive the configuration via NRPPa. 

[bookmark: _Toc87050066](for conclusion) no enhancements are necessary for the determination of conflict between DL PRS and other DL signals. 

When the PRS is received in a different bandwidth or SCS configuration than the other signals received in RRC_INACTIVE state, the UE will have to retune between PRS reception and receiving another signal in the initial BWP. Since the PRS has lower priority than other signals, the UE will stop  receiving PRS in order to allocate appropriate retuning time. similarly, the UE will need time to retune between receiving the signals in the initial bandwidth part and receiving the PRS. if the PRS is too close from the other signals in the initial bandwidth part, portions of the PRS will not be received due to retuning. From the RAN1 perspective. From the UE-gNB perspective, the behaviour is clearly defined as the UE will always drop the PRS and prioritize the other signals. From the LMF side, the impact of retuning should be captured in the performance requirements, which is up to RAN4. 

[bookmark: _Toc87050067]Send an LS to RAN4 regarding reception of PRS in RRC INACTIVE and the impact of retuning time on PRS reception performance. 
 

3 Conclusion
[bookmark: _In-sequence_SDU_delivery]  Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE can be configured with SRS in RRC_INACTIVE by listing in the RRC release message  the applicable SRS resource sets / resource IDs currently configured SRS in RRC_CONNECTED to be kept in RRC_INACTIVE
Proposal 2	When the  UE SRS has been originally configured in connected mode, the bandwith parameters can be configured to fallback to a predetermined value if the configured bandwidth when the UE moves to RRC_INACTIVE.
.	The predetermined value could be indicated via capability signalling
i.	FFS: additional parameters beside bandwidth
Proposal 3	Reuse the fallback behaviour for OLPC parameters for the SRS for positioning in RRC_INACTIVE
Proposal 4	For spatial relation validation of the SRS for positioning, the UE validates the spatial relation if it is able to receive the reference signal used for spatial relation.
Proposal 5	If the spatial relation provided for an SRS for positioning is not validated, the SRS is not transmitted.
Proposal 6	(for conclusion) no enhancements are necessary for the determination of conflict between DL PRS and other DL signals.
Proposal 7	Send an LS to RAN4 regarding reception of PRS in RRC INACTIVE and the impact of retuning time on PRS reception performance.
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