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1	Introduction
In NR Rel-18 WI on NTN enhancement, there are FFSs pending for further discussions. We address these FFSs in this contribution.
[bookmark: _Ref178064866]2	Discussion
RAN2 has discussed whether cell change and/or satellite change needs to be studied for network verified UE location. Based on the discussion in RAN2#122, RAN2 has made the below agreement:
Proposal 1: The work on network verified UE location should consider cell changes.
-	QC support this, for the moving cell case
-	Ericsson think there is no time to consider this and we should focus on the non-cell change case
-	Xiaomi thinks we should not consider cell change in this case
-	OPPO wonders if we should also cover the satellite change case
· Postponed
In the existing positioning procedure (e.g., multi-RTT based positioning), the UE and the gNB need to provide measurements (e.g., RTT measurements) to the LMF, before a response time elapsed (i.e., the LMF may indicate the time period in the assistance information which is provided to the UE and the gNB by the LMF). If the UE or the gNB is unable to perform the requested measurements, or the Response Time elapsed before any of the requested measurements were obtained, the UE or the gNB returns any information that can be provided which includes a cause indication for the not provided location information. 

[bookmark: _Toc134507313][bookmark: _Toc142570477]In the legacy RAT dependent positioning framework, when the requested measurements cannot be obtained, the UE and the gNB can provide an error cause to the LMF indicating that the required positioning measurements cannot be obtained. 

In NTN network, due to movement of the satellites which are involved in a positioning procedure, the UE or the gNB may experience interruption delay due to cell switch. In this case, the UE or the gNB may be unable to provide the measurement results to the LMF which may lead to a positioning failure. The issue may occur however, due to limited work time in R18, RAN2 can consider simple solutions to address the issues with limited spec changes.
As one possible solution, the UE and the gNB provide an error cause to the LMF if the requested measurements cannot be obtained due to mobility. Based on the information, the LMF can decide to resume or start a new positioning session after the mobility state change.

Regarding whether to introduce a new error cause, there was discussion in RAN2#123, however, no consensus has been made.
· QC thinks this may not be sufficient and there can be other solution
· Nokia agrees that there can be other solutions but this could be a good baseline
· ZTE thinks we could also reuse existing cause values. Ericsson thinks this is not enough and using a new cause is adding minimal effort
· Continue the discussion on this next time
Some companies had suggested to reuse the existing error cause. However, we think reuse of existing cause is not sufficient, since the existing cause can indicate neither a failure due to mobility issue, nor a failure in NTN networks. Given the feature is introduced for NTN networks, we think it would be beneficial to introduce a new error cause specific to mobility aspects in NTN networks. Mobility in NTN may comprise satellite switch and/or gateway switch.

[bookmark: _Toc146803088]Define a new error cause in LPP indicating that the requested positioning measurements cannot be obtained due to satellite switch and/or gateway switch.
An example of the ASN.1 text is show in the below.
[bookmark: _Toc37681246][bookmark: _Toc46486821][bookmark: _Toc52547166][bookmark: _Toc52547696][bookmark: _Toc52548226][bookmark: _Toc52548756][bookmark: _Toc124534716]–	NR-Multi-RTT-TargetDeviceErrorCauses
The IE NR-Multi-RTT-TargetDeviceErrorCauses is used by the target device to provide NR Multi-RTT error reasons to the location server.
-- ASN1START

NR-Multi-RTT-TargetDeviceErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED {	undefined,
									dl-assistance-data-missing,
									unableToMeasureAnyTRP,
									attemptedButUnableToMeasureSomeNeighbourTRPs,
									ul-srs-configuration-missing,
									unableToTransmit-ul-srs,
									...,
									ntn-TimeOutDuetoCellSwitch-r18

								},
	...
}

-- ASN1STOP

[bookmark: _Toc117683016]
Whether a similar error cause shall be introduced for NRPPa is left to RAN3 decision. If RAN2 agrees to introduce error cause in LPP, it would be beneficial to send a LS to both RAN1 and RAN3. Upon reception of the LS, RAN3 can further discuss if a similar error cause can be introduced for NRPPa protocol.

[bookmark: _Toc146803089]Send a LS to RAN1 and RAN3 informing them of the RAN2 agreement on the error cause.

We have prepared a LS draft in the appendix.
[bookmark: _Toc146803090]Adopt the LS draft captured in the appendix.

Upon reception of the message, it is up to the LMF’s implementation on how to handle the positioning procedure.
[bookmark: _Toc142570478]Up reception of the error cause, it is up to the LMF’s implementation on how to handle the positioning procedure. 
There is an additional issue regarding UE capability.
1. A Rel-18 UE capability is needed for indicating whether UE supports the feature of network verified UE location in NR NTN network (FFS whether this is an additional capability on top of FG 44-3)
For the FFS, we think it is necessary for RAN2 to confirm that the Rel-18 UE capability for indicating whether UE supports the feature of network verified UE location shall be an additional capability on top of FG 44-3. Because this new UE capability is a capability for the whole feature, while capabilities of FG 44-3 are defined for indicating whether UE supports certain specific positioning method. 

[bookmark: _Toc146803091]RAN2 to confirm that the Rel-18 UE capability for indicating whether UE supports the feature of network verified UE location is an additional capability. 

Therefore, there may be certain UEs support the feature of network verified UE location, while not supporting any required positioning method. In that case, it is straightforward to reuse the below RAN2 agreement
1. RAN2 assumption is that how the network handles the access to NR NTN cells for R18 UEs that do not support the new Rel-18 NR NTN “network verified UE location” capability is up to NW implementation, with no need for specs impact (RAN2 can still introduce needed changes to RAN2 specs for this, if requested by other groups)

In other words, it is sufficient to leave up to NW implementation to handle those UEs.
[bookmark: _Toc146803092]It is up to NW implementation to handle a UE which supports the feature of NW verified UE location, without supporting any required positioning method. 


[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	In the legacy RAT dependent positioning framework, when the requested measurements cannot be obtained, the UE and the gNB can provide an error cause to the LMF indicating that the required positioning measurements cannot be obtained.
Observation 2	Up reception of the error cause, it is up to the LMF’s implementation on how to handle the positioning procedure.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Define a new error cause in LPP indicating that the requested positioning measurements cannot be obtained due to satellite switch and/or gateway switch.
Proposal 2	Send a LS to RAN1 and RAN3 informing them of the RAN2 agreement on the error cause.
Proposal 3	Adopt the LS draft captured in the appendix.
Proposal 4	RAN2 to confirm that the Rel-18 UE capability for indicating whether UE supports the feature of network verified UE location is an additional capability.
Proposal 5	It is up to NW implementation to handle a UE which supports the feature of NW verified UE location, without supporting any required positioning method.

4 Appendix – LS draft
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Title:	[Draft] LS on error cause indicating positioning failure due to cell change
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-18
Work Item:	NR_NTN_enh -Core

Source:	RAN2
To:	RAN3
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	RAN1

Contact person:	Min Wang
	min.w.wang@ericsson.com
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	-

1	Overall description
In NTN network, due to movement of the satellites which are involved in a positioning procedure, the UE or the gNB may experience interruption delay due to cell switch. In this case, the UE or the gNB may be unable to provide the measurement results to the LMF which may lead to a positioning failure.
In such case, the UE and the gNB need to provide an error cause to the LMF if the requested measurements cannot be obtained due to mobility. Based on the information, the LMF can decide to resume or start a new positioning session after the mobility state change.
RAN2 has discussed the issue and agreed to introduce an error cause in LPP indicating that the requested measurements cannot be obtained due to mobility. The agreement is shown in the below: 

Define a new error cause in LPP indicating that the requested positioning measurements cannot be obtained due to cell change and/or satellite change.

Therefore, RAN2 would like to inform RAN3 and RAN1 of the RAN2 agreement. Based on which, RAN3 can decide if the same error cause can be introduced in NRPPa protocol.
Action 1: RAN2 respectfully asks RAN3 to discuss whether an error cause needs to be introduced for NRPPa indicating the requested positioning measurements cannot be obtained due to cell change and/or satellite switch.
2	Actions
To RAN4: 
ACTION: 	RAN2 respectfully asks RAN3 to consider the above information in their work.
3	Dates of next TSG-RAN WG2 meetings
TSG RAN WG2 Meeting #124	November 13 – November 17, 2023	Chicago, US
TSG RAN WG2 Meeting #125	February 26 – March 1, 2024	             Athens, GR



	4/4	
