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Abstract of the contribution: this pCR is proposed to add conclusion for key issue#9.
1. Discussion
[bookmark: _Toc352077766]This pCR is proposed to add conclusion for key issue#9.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]KI#9: Support of Positioning Requirements Related to Satellite Access
1.1	Background of the Key Issue#9
To support the following requirement in S3i210282 from SA3LI WG:
SA3LI notes that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes. Therefore, a method such as GNSS/A-GNSS cannot be considered as reliable or trusted unless the information provided by the UE can be verified by the network. In the event that the available location information is insufficient f8or the AMF to determine the UE location with comparable accuracy and reliability to terrestrial networks, SA3LI considers that invocation of LCS procedures via the LMF may be necessary to fulfil regulatory obligation.
Key issue#9 is added in Rel-18 FS_eLCS_Ph3 SID and the Network verified UE location issue is added in Rel-18 NR_NTN_enh WID.
1.2	Rel-17 mechanism to support UE location verification
In Rel-17, the UE location verification mechanism defined in clause 5.4.11.4 in TS 23.501 is as follow:
If the AMF, based on the ULI, is not able to determine the UE's location with sufficient accuracy to make a final decision, the AMF proceeds with the Mobility Management or Session Management procedure and may initiate UE location procedure after the Mobility Management or Session Management procedure is complete, as specified in clause 6.10.1 of TS 23.273 [87], to determine the UE location. The AMF shall be prepared to deregister the UE if the information received from LMF indicates that the UE is registered to a PLMN that is not allowed to operate in the UE location. In the case of a NAS procedure, the AMF should either reject any NAS request targeted towards a PLMN that is not allowed to operate in the known UE location and indicate a suitable cause value, or accept the NAS procedure and initiate deregistration procedure once the UE location is known. In the deregistration message to the UE, the AMF shall include a suitable cause value. For UE processing of the cause value indicating that the PLMN is not allowed to operate in the current UE location, see TS 23.122 [17] and TS 24.501 [47].
Accordingly, the related description is also added in TS 23.273 as follows:
Function performed by an AMF:
-	Initiate an NI-LR location request for a UE with an IMS emergency call or to know a UE geographical area with NR satellite access for PLMN selection verification.
Function performed by an LMF:
-	Map the UE location to a geographical area where the PLMN is or is not allowed to operate based on the request from AMF.
Observation#1: in Rel-17, to verify UE location for NR satellite access, AMF requests LMF to determine UE geographical area for location verification. The LMF returns the UE geographical area where a PLMN is or is not allowed to operate.
1.3	Progress on network verified UE location
Progress on network verified UE location is shown in Table 1.
Table 1 Progress on Network Verified UE Location
	WGs
	Progress on Network Verified UE Location

	SA2
	Progress in SA2#152E meeting:
1. Evaluation for solution#18, solution#23 and solution#24 are added in clause 7.9 in TR 23.700-71;
2. A new solution (i.e. solution#34) is added in TR 23.700-71.

	RAN2
	Agreements in RAN2#119E meeting in clause 8.7.3 in R2-2208701:
1. The UE location information is considered verified if the reported GNSS position is consistent with the network based assessment to within 5-10 km (similar to terrestrial network macro cell size) (it is assumed that there is no RAN2 spec impact due to this).
2. RAN2 should consider, as starting point, the re-use of the LCS framework of the LMF network for the network verification procedure. Send an LS to SA2 indicating RAN2 assumption on this.
3. The network verification of the UE reported location may combine one or several 3GPP defined RAT dependent positioning methods (e.g. Multi RTT, DL/UL-TDOA, DL-AoA, NR E-CID, etc.)

	RAN3
	Agreements in RAN3#117E meeting in clause 17.3 in RAN3 Chair’s Notes:
1. The verification is performed in the CN.
2. If the reported UE location is not correct, the CN will take necessary action and Rel-17 behavior can be kept as baseline.
3. RAN3 wait for RAN1/2 progress on the specific position method to be used for verification.

	RAN1
	Agreements in RAN1#110 meeting in clause 9.12.2 in RAN1 Chair’s Notes:
1. The following The following 3GPP defined RAT dependent positioning methods shall be considered as starting point for the study on Network verified UE location in case of NGSO based NTN deployment:
a) Multi-RTT
b) DL/UL-TDOA
Note-1: Other methods (e.g. AoA based) are not precluded.
Note-2: RAT independent positioning methods are not under the scope of the study.
2. The metrics applied to evaluate positioning performance in NTN.


Observation#2: RAN2 and RAN3 have the same conclusion, i.e. to re-use Rel-17 mechanism for UE location verification as the baseline.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation#3: RAN1 is studying the evaluation of the RAT dependent positioning methods for UE connecting to satellite access. The multi-RTT and DL/UL-TDOA are used as the starting point.
1.4	Solution evaluation for key issue#9 based on progress on network verified UE location
Based on progress on network verified UE location in clause 1.3, it is proposed to further evaluate the solutions for key issue#9.
In solution#18, AMF uses NWDAF analytics to verify UE location. Based on agreements in RAN2 and RAN3, Rel-17 mechanism is re-used, i.e. AMF requests LMF to maps the UE location to a geographical area where a PLMN is or is not allowed to operate. Because the LMF can obtain accurate UE location, the AMF can make right decision based on information provided by LMF. So the benefit of AMF to verify UE location based on NWDAF analytics is not clear. Furthermore, the AMF requesting NWDAF analytics introduces more latency which increases the time period that the UE connecting to the wrong PLMN if the PLMN is not allowed to operate in the current UE location.
Observation#4: the AMF can make right decision based on information provided by LMF, so benefit of AMF to verify UE location based on NWDAF analytics is not clear and the AMF requesting NWDAF analytics introduce more latency which increases the time period that the UE connecting to the wrong PLMN if the PLMN is not allowed to operate in the current UE location.
In solution#23, there are two pre-conditions for the solution to work, i.e. the UE has the capability to support both TN access and NTN access and the area of the UE present location has both TN and NTN network coverage. The pre-conditions limit the scenarios that the solution can be applied. For example, in most of time for the low-speed ship in the sea and aerial vehicle, there is only NTN network coverage, so the solution does not work in this case. Considering the standardization and deployment cost, the solution can be applied to all scenarios is preferred.
Observation#5: the scenario that solution#23 can be applied is limited. A solution that can be applied to all scenarios is preferred.
In solution#24, based on the agreements in RAN2 and RAN3, Rel-17 mechanism is re-used, in which RAN will not provide assistance data to AMF. So this solution is not aligned with RAN2 and RAN3 agreements.
Observation#6: solution#24 is not aligned with RAN2 and RAN3 agreements.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In solution#34, the LMF provides UE location estimate to AMF to map the UE location into TAI and perform mobility restriction. The solution enhances AMF logic to optimize the mobility restriction described in clause 5.4.11 in TS 23.501 which was introduced by Rel-17 5GSAT_ARCH WID. The solution may need further discussion in Rel-17 5GSAT_ARCH WID or Rel-18 FS_5GSAT_Ph2. From LCS perspective, to support the function the only enhancement is to introduce a new trigger for AMF to invoke the NI-LR procedure, i.e. when AMF decides the TAI for the UE connecting to satellite access.
Observation#7: solution#34 is an optimization of the existing mobility restriction mechanism introduced by Rel-17 5GSAT_ARCH WID. Further discussion in the Rel-17 5GSAT_ARCH WID or Rel-18 FS_5GSAT_Ph2 may be needed. From LCS perspective, a new trigger of NI-LR is introduced, i.e. when AMF decides the TAI for the UE connecting to satellite access, the AMF invokes the NI-LR procedure.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]Based on the discussion and observations in clause 1, it is proposed to add the following conclusion for key issue#9:
Conclusion#1: Rel-17 mechanism of UE location verification is used as a baseline solution to verify UE location, i.e. AMF is responsible to verify UE location based on information received from LMF via the NI-LR procedure.
Conclusion#2: Based on conclusion#1, the LMF may select specific position method to be used for verification. The specific position method depends on RAN1/2 progress.

* First change * 
[bookmark: _Toc104475711][bookmark: _Toc112995517][bookmark: _Toc112996182][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]8	Conclusions
Editor's note:	This clause will capture conclusions from the study.
[bookmark: _Toc112995518][bookmark: _Toc112996183]8.x	Key Issue #9: Support of Positioning Requirements Related to Satellite Access
The following aspects are concluded for normative work:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]-	Rel-17 mechanism of UE location verification is used as a baseline solution to verify UE location, i.e. AMF is responsible to verify UE location based on information received from LMF via the NI-LR procedure.
-	Based on that, the LMF may select specific position method to be used for verification. The specific position method depends on RAN1/RAN2 progress.
* End of change * 
