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1	Introduction
RAN3 has the following objectives related to RRC_INACTIVE positioning listed in the Rel-17 WID of NR positioning enhancements [1]:
· [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 
The first priority bullets fall mostly in RAN2 territory. The aspects listed in the 2nd priority bullets have some RAN3 impacts. We provide in this discussion paper our initial views.
2	Discussion 
In RAN2#113e meeting, the following has been agreed regarding the related procedures for positioning in RRC_INACTIVE and captured in the SI TR [2].
	-	UE positioning procedures under the scope of RRC_IDLE/RRC_INACTIVE positioning, i.e. performed when the UE is in RRC_IDLE/RRC_INACTIVE.
-	NAS-transported positioning signalling
-	LCS messages defined in Clause 4.1.2 for location services in TS 24.571 [29]
-	LPP signaling for positioning (e.g., Capability transfer, Assistance data transfer, Location information transfer)
-	NRPPa
-	E-CID information transfer (UE-associated)
-	Positioning information transfer (UE-associated)
-	Measurement information transfer (non-UE-associated)
-	Uu Signaling and procedure
-	RRC signaling for positioning (e.g., posSRS configuration)
-	MAC procedure/L1 signaling (e.g., activation/deactivation for semi-persistent/aperiodic posSRS)
-	Transmission of UL-PRS and reception of DL-PRS
-	Reception for assistance information broadcast



2.1 Positioning with RRC_Inactive:

In NG-AP, the NRPPa Transport procedures are defined in section 8.10.1:
The purpose of the NRPPa Transport procedures is to carry NRPPa signalling (defined in TS 38.455 [19]) between the NG-RAN node and the LMF over the NG interface.
The Downlink UE Associated NRPPa Transport procedure and the Uplink UE Associated NRPPa Transport procedure use UE-associated signalling. The UE-associated signalling is used to support E-CID Location Information Transfer, Positioning Information Transfer, and Reporting of General Error Situations due to reception of an NRPPa message that utilized UE-associated signalling.
The Downlink Non UE Associated NRPPa Transport procedure and the Uplink Non UE Associated NRPPa Transport procedure use non-UE associated signalling. The non-UE associated signalling is used to support OTDOA Information Transfer, Assistance Information Transfer, TRP Information Transfer, Measurement Information Transfer, and Reporting of General Error Situations due to reception of an NRPPa message that utilized non-UE associated signalling.
By definition, the non-UE-associated signalling are not related to UE’s RRC state, thus they don’t fall in the scope of INACTIVE positioning. For the UE-associated signalling, they require the establishment of a UE-associated signalling where the gNB can page the UE. An extract from TS 38.300 copied below describes the following behaviour:
=====
TS 38.300
9.2.2      Mobility in RRC_INACTIVE
9.2.2.1   Overview
RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF.
If the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message) while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
…..
=====
From the above highlighted text, the following observations can be made:
Observation 1 : Downlink and Uplink Non UE Associated NRPPa Transport procedures are out of scope of RRC-Inactive Positioning
Observation 2 : When a Downlink UE Associated NRPPa Transport procedure is sent to gNB, the UE is paged and moved to RRC_Connected mode
Observation 3: A UE while in inactive state can leave its last serving gNB that has the UE context and the UE-associated NG connection with the serving AMF without notifying the gNB nor the LMF. The gNB can also send the UE to inactive state without notifying the LMF.
From observation 3, if we consider as example the case of an on-going E-CID session, where the LMF had sent an E-CID Measurement Initiation procedure to the gNB and the requested measurements cannot or can no longer be reported by the NG-RAN node due to the UE transitioning to Inactive state, then we have the following situations:
1) The gNB would send the NRPPa E-CID MEASUREMENT INITIATION FAILURE (for on-demand measurements – Figure 1). This can also happen in case RAN Paging Inactive fails.
2) The gNB would send the NRPPa E-CID MEASUREMENT FAILURE INDICATION (for periodic measurements – Figure 2). This can also happen when gNB has initiated UE transition to Inactive/Idle state due to e.g. inactivity timer in gNB elapses.
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Figure 1: Sending an E-CID MEASUREMENT INITIATION FAILURE message when the UE turned to Inactive in case of on-demand request
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Figure 2: Sending an E-CID MEASUREMENT FAILURE INDICATION message when the UE turned to Inactive in case of periodic measurements reporting
Observation 4: The gNB would send NRPPA E-CID MEASUREMENT INITIATION FAILURE (for on-demand) or E-CID MEASUREMENT FAILURE INDICATION (for periodic) when UE enters RRC-Inactive during an on-going E-CID session.  
Since NG-AP does not differentiate between CM-CONNECTED with RRC_CONNECTED or with RRC_INACTIVE, LMF cannot know that the UE has turned to inactive and how to proceed with the measurement; whether it needs to trigger a new measurement session or wait, and for how long? If LMF sees need for more measurements reporting, it can restart NRPPa procedure. The gNB will then page UE to enter RRC Connected and a new measurement session can start. An indication is needed to let the LMF know meanwhile – before it sends any new DL UE associated signalling to the gNB, which will then page the UE - that the UE cannot report any measurement due to being in inactive mode. This can allow for a smarter decision at the LMF side for the next action to take (e.g.: wait longer, adjust the periodicity of the measurements report, other potential optimized actions, etc.)
Proposal 1 : In order to allow LMF for a smart decision when the UE goes into RRC_INACTIVE during on-going measurement session, an indication is needed to be reported to the LMF during the failure messages
In some cases, the Inactive UE may have reselected to a new gNB in the same RNA, and thus when the E-CID request arrives to old gNB it pages in RNA, but the UE answers to a new gNB. The UE context is moved to new gNB following the context retrieval procedure. The LMF would benefit from knowing that the UE has moved to another RAN node so that it does not trigger again a DL UE associated signalling towards the old node, which can cause a waste of signalling resources over NG interface.
Proposal 2 : An indication is needed to be reported during the failure messages to let LMF know that the UE context has moved from the old gNB.
A simple way can be adding two new cause values when the gNB sends e.g. the E-CID MEASUREMENT INITIATION FAILURE or E-CID MEASUREMENT FAILURE INDICATION messages, which indicate the cause being the UE having transitioned to Inactive or the UE context moved.

2.2 Positioning with RRC_Idle:

In the same spirit as above for E-CID case, when the UE is released to RRC IDLE state or when the gNB has received a UE context release message from another node to release the UE, the gNB would send an NRPPa E-CID MEASUREMENT INITIATION FAILURE (or E-CID MEASUREMENT FAILURE INDICATION for ongoing periodic measurements) to LMF. The LMF would benefit from knowing that it’s because the UE has been released to IDLE mode and wait for further signalling from UE via LPP, before it triggers again the NRPPa request.

Proposal 3 : An indication is needed to be reported during the failure messages to let LMF know that the UE context has been released from the gNB.

2.3 Summary

In light of the above discussion for support of UE positioning in RRC INACTIVE/IDLE, we propose to add new cause values in NRPPa Cause IE to inform the LMF that the measurements for positioning cannot be reported by the gNB due to UE being in inactive mode, UE has moved or UE has been deleted in RAN. This can potentially allow LMF to optimize the handling for e.g. E-CID periodic reporting or when the reporting is terminated and to overall adjust its future actions.

Proposal 4: Define three new cause values in NRPPa Cause: “UE in RRC_INACTIVE state”, “UE Context moved”, “UE context released”.

We propose to endorse the BL CR to NRPPa provided in [3]
3	Conclusion
In this contribution, we have observed and proposed the following  
Observation 1 : Downlink and Uplink Non UE Associated NRPPa Transport procedures are out of scope of RRC-Inactive Positioning
Observation 2 : When a Downlink UE Associated NRPPa Transport procedure is sent to gNB, the UE is paged and moved to RRC_Connected mode
Observation 3: A UE while in inactive state can leave its last serving gNB that has the UE context and the UE-associated NG connection with the serving AMF without notifying the gNB nor the LMF. The gNB can also send the UE to inactive state without notifying the LMF.
Observation 4: The gNB would send NRPPA E-CID MEASUREMENT INITIATION FAILURE (for on-demand) or E-CID MEASUREMENT FAILURE INDICATION (for periodic) when UE enters RRC-Inactive during an on-going E-CID session.  
---
Proposal 1 : In order to allow LMF for a smart decision when the UE goes into RRC_INACTIVE during on-going measurement session, an indication is needed to be reported to the LMF during the failure messages
Proposal 2 : An indication is needed to be reported during the failure messages to let LMF know that the UE context has moved from the old gNB.
Proposal 3 : An indication is needed to be reported during the failure messages to let LMF know that the UE context has been released from the gNB.
Proposal 4: Define three new cause values in NRPPa Cause: “UE in RRC_INACTIVE state”, “UE Context moved”, “UE context released”
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