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Introduction
In the approved new WI for positioning enhancement [1], one important direction is to refine the timing based estimation.· [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
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 


This contribution discusses the positioning in RRC inactive state.
Positioning in RRC inactive state
Positioning in RRC inactive state can provide flexible positioning at any time without RRC connection setup to save UE power consumption and signalling overhead. For Rel-17 enhanced positioning, the support of positioning in RRC inactive state can be considered as one enhancement direction since it can reduce positioning latency and improve network and device efficiency. While the work to standardize RRC_INACTIVE positioning mostly falls within the RAN2 domain, some aspects such as the configuration of RSs for positioning need to be discussed in RAN1.
In RAN1#106, the following agreements related to SRS for positioning in RRC inactive state were reached: 
	Agreement:
From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria
· FFS: Type(s) of SRS for positioning (i.e., periodic, semi-persistent, aperiodic)
· FFS: Details of validation criteria which may also be discussed in RAN2
· Send LS to RAN2 informing them of this agreement



The discussion on this topic in RAN2#115 also resulted in the following agreement on SRS transmission in RRC inactive state:
Agreement:
gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE) by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed.

In our view, the periodic SRS is suitable for the case when CG based SDT is used for UL and DL+UL positioning. When the RACH-based SDT is used for UL and DL+UL positioning, the aperiodic SRS or semi-persistent SRS is more suitable. Thus, in addition to the periodic SRS, both aperiodic and semi-persistent SRS configuration should be supported
Proposal 1: Support aperiodic and/or semi-persistent SRS transmission for UL and DL+UL positioning in RRC _INACTIVE state.
For the periodic SRS, the SRS configuration can be provided in RRC release message, and no any RAN1 specification impact. For semi-persistent or aperiodic SRS, activation mechanism is needed in RRC inactive state, and it will cause some specification impact. A straightforward solution is to use paging to carry the activation signalling for the semi-persistent or aperiodic SRS. For example, paging the DCI or the MAC CE in paging MAC PDU is used to carry the activation signalling for a group of UEs, or a new paging reason is specified to carry the activation signalling via the paging message for a certain UE. From our view, the UE-specific activation signalling makes more sense. 
Proposal 2: Support Paging DCI or MAC CE in paging MAC PDU to activate/deactivate SRS.
Regarding above second FFS issue on validation criteria, at least the case that camping cell changes due to the UE mobility should be considered. Assuming SRS configuration is provided by the RRC release message, i.e., provided by the last serving cell before entering RRC inactive state, the new camping cell may not be the same cell as that providing SRS configuration. In this case, if SRS configuration is assumed invalid, RRC connection may need to be setup to acquire new SRS configuration in the new camping cell. Thus, UE power consumption is an issue for the RRC reconnection. If SRS configuration is assumed to still be valid, X2 signalling is needed to exchange SRS configuration between the last serving cell and new camping cell. However, this issue is more RAN2-related and should be guided by RAN2.
Proposal 3: For UL positioning in RRC inactive state, if the camping cell is changed, whether the SRS configuration is assumed valid can be further discussed.
Conclusion
This contribution discusses the accuracy improvements on timing based positioning solutions. Observations and proposals are summarized as follows: 
Proposal 1: Support aperiodic and/or semi-persistent SRS transmission for UL and DL+UL positioning in RRC _INACTIVE state.
Proposal 2: Support Paging DCI or MAC CE in paging MAC PDU to activate/deactivate SRS.
Proposal 3: For UL positioning in RRC inactive state, if the camping cell is changed, whether  the SRS configuration is assumed valid can be further discussed.
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