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The revised WID [1] for positioning enhancements in Rel. 17, lists the following as objective:
	· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state



In RAN2#116-bis-e [2], we reached the following agreements regarding RRC_INACTIVE positioning in uplink. 

Agreements
SRS for positioning in RRC_INACTIVE state can be configured through the following ways: 
-	RRCRelease with SuspendConfig
-	SDT DL RRC message, i.e. Msg B / Msg 4 of RA-SDT
-	WA: pre-configure positioning SRS in RRC_CONNECTED
FFS detailed signalling for these approaches.
Support SP SRSp for positioning in RRC_INACTIVE state.
SP Positioning SRS Activation/Deactivation MAC CE is reused for triggering SRSp transmission in RRC_INACTIVE.
AP SRSp is not supported for positioning in RRC_INACTIVE state. 


In this contribution, we provide our views on signalling for the above approaches. 

Configuration and Triggering mechanism for positioning SRS 
[image: ]
Issue 1: Area of validity of SRS configuration
In Rel. 16, the positioning SRS configuration was provided to the UE by the serving cell and could be assumed to be orthogonalised among the UEs served by the cell. Furthermore, SRS transmission would be discontinued when transiting to the RRC_INACTIVE or upon handover.
In Rel. 17, RRC_INACTIVE is supported at least for deferred MT-LR. The UE in RRC_INACTIVE could be camped on a cell different to the one where RRC_Suspend is received. 
The ability to transmit the SRS in RRC_INACTIVE mode requires that the configuration provided to the UE by the serving cell can be used within a validity area, e.g. a positioning system information area, if frequent state transitions to RRC_CONNECTED are to be reduced. This requires coordination of SRS configuration provided to different UEs at least among the cells within a validity area. One mechanism to reduce state transitions would be to configure the UE with several configurations of SRS and select one of them, depending on the current coarse location of the UE (e.g. the camped cell).
Of course, there is still possibility to page the UE and bring it back to RRC_CONNECTED and initiate the UE to send out SRS. In our opinion, this should really be the fallback behavior as such mechanism is already be supported in Rel. 16. 
A key point to consider is how the configuration shall be updated while the UE is in RRC_INACTIVE state. Especially if UL-only positioning methods (e.g. UL-TDOA) are being used, then the delivery of configuration may need frequent transition to RRC_CONNECTED.
In our opinion, the UE shall be able to initiate the UL-SRS not only in RRC_CONNECTED state and continue to RRC_INACTIVE state, but also be able to start transmitting SRS in the RRC_INACTIVE state, without having to transit to connected.  For this, the UE shall be provided multiple configurations data with different validity areas. 
Observation 1:  The SRS configuration needs to be coordinated among cells within the area where the UE can be expected to transmit SRS while it in RRC_INACTIVE state. 
Proposal 1: A list of cells where the SRS configuration is valid in RRC_INACTIVE state shall be signaled to the UE. 
Proposal 2: UE shall receive several configurations, each configuration has a validity scope and the UE shall be configured to select an applicable configuration corresponding to its coarse location or based on measurement. 

Issue 2: Triggering the SRS configuration in RRC_INACTIVE
Especially with the periodic SRS, the SRS is triggered when received. One way is to split the configuration (have a delta configuration) consisting of common and complementary part. 
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Figure 1: Splitting the SRS configuration into common and complementary parameter (i.e. a delta configuration)
Especially for MT-LR, it becomes important that the UE in RRC_INACTIVE has a means to trigger positioning resources. If the configuration is split into common and UE-specific parts, then the reception of UE-specific part could be the implicit request to start transmitting the periodic SRS. 
Proposal 3: The SRS configuration shall be divided into common and UE-specific for RRC_INACTIVE. The common configuration shall be coordinated among multiple cells. 
Proposal 4: For periodic SRS, common SRS configuration (which may be group specific) may be provided once and receiving the complementary part (which may be UE specific) via SDT in RRC_INACTIVE shall trigger the periodic SRS. 
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Figure 2: The parameters to add/release parameter can be sent over the SDT mechanism.

Similar to the DL case, the UE can receive several configuration of SRS with different validity scope and the UE can trigger one or the other configuration based on its coarse location. 
Issue 3: Stopping SRS in RRC_INACTIVE 
UE mobility causes effects like change in timing advance, which can cause interference due to deteriorating orthogonality at the TRPs. The UE can monitor mobility by performning measurement on a DL-PRS. The SRS configuration may be triggered or stopped based on RSRP measurement of an associated DL-RS.
 
Proposal 5: The transmission of positioning SRS in RRC_INACTIVE mode shall be stopped if the UE moves away from validity area (consisting a list of cells) or exceeds the validity timer. 
The SRS configuration shall be associated with a DL-RS measurement (e.g. DL-PRS). 
Proposal 6: The positioning SRS in RRC_INACTIVE mode shall be triggered to stop if the RSRP on an associated DL-RS (SSB or PRS), – reference resource, falls below a certain threshold or rises above a certain threshold configured by the network. 
Conclusions 
In this contribution, we have made the following observations:
Observation 1:  The SRS configuration needs to be coordinated among cells within the area where the UE can be expected to transmit SRS while it in RRC_INACTIVE state. 
Observation 2: The SRS configuration can be split into common part and a complementary part. The add/release of the complementary part can be used to trigger the start or stop for periodic SRS in RRC_INACTIVE mode. 

Based on the above observations, we make the following proposals: 

Proposal 1: A list of cells where the SRS configuration is valid in RRC_INACTIVE state shall be signaled to the UE. 
Proposal 2: The SRS configuration shall be divided into common and UE-specific for RRC_INACTIVE. The common configuration shall be coordinated among multiple cells. 
Proposal 3: For periodic SRS, common SRS configuration may be provided once and receiving the UE-specific part via SDT in RRC_INACTIVE shall trigger the periodic SRS. 
Proposal 4: UE shall receive several configurations, each configuration has a validity scope and the UE shall be configured to select an applicable configuration corresponding to its coarse location or based on measurement. 
Proposal 5: The transmission of positioning SRS in RRC_INACTIVE mode shall be stopped if the UE moves away from validity area (consisting a list of cells) or exceeds the validity timer. 
Proposal 6: The positioning SRS in RRC_INACTIVE mode shall be triggered to stop if the RSRP on an associated DL-RS (SSB or PRS), – reference resource, falls below a certain threshold or rises above a certain threshold configured by the network. 
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