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1. Introduction
This pCR proposes a new solution for key issue#5 of FS_VMR_Ph2, which focuses on the following aspects:
-	How to support location services for the UEs served by a MWAB that moves, including the cases when the MWAB roams to a VPLMN;
-	Whether and how to support the involvement of other MWAB(s) not serving the UE in the location measurement.
2. Discussion
The existing mechanism of location Service involving MBSR as defined in Rel-18 is described in the following:
-	When the MBSR is integrated or fully migrated to a new gNB, the OAM triggers the LMF to perform TRP Information Exchange procedure. The LMF learns that a new integrated TRP at a gNB is mobile and its MBSR IAB UE ID (GPSI) via a TRP information exchange towards the gNB with the Cell ID of the TRP.
-	The MBSR which performed the location service procedures for the UE includes it's cell ID in the reported UL positioning measurement. The LMF uses the reported cell IDs to derive whether the cell ID(s) corresponds to a MBSR and the UE-ID (GPSI) associated with MBSR.
-	To aid the LMF to improve the accuracy of the UE location estimation, the MBSR velocity information and time of obtaining its location measurement data should be obtained by the LMF when available. The LMF uses the received location and velocity of the MBSR(s) when estimating the location of the Target UE.
In case of R19 MWAB, the principle of location service involving MWAB is similar as the Rel-18. The LMF needs to determine whether the cell ID(s) corresponds to a MWAB-gNB and whether location procedure for MWAB-UE is needed. The difference is that there is no fixed donor-CU to interact with the LMF under the architecture of MWAB. In addition, MWAB-UE roaming is not considered in the R18, in which the PLMN that the MWAB-UE is registered with is different from the PLMN that the MWAB-gNB serves.
The UDM of MWAB-UE’s HPLMN can determine which PLMN the MWAB-UE is registered with based on the GPSI of MWAB-UE.
-	If the MWAB-UE is non-roaming, the PLMN that the MWAB-UE is registered with is same as the PLMN that the MWAB-gNB serves. The LMF triggers the location procedure for MWAB-UE, which is similar as the Rel-18. See Figure 2-1. 
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Figure 2-1: Location service involving a non-roaming MWAB-UE
-	If the MWAB-UE is roaming, the PLMN that the MWAB-UE is registered with is different from the PLMN that the MWAB-gNB serves. In this case, the location procedure for MWAB-UE should be performed by the serving PLMN of MWAB-UE. The LMF triggers the location procedure for MWAB-UE based on the roaming procedure as defined in the TS 23.273. See Figure 2-2.
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Figure 2-2: Location service involving a roaming MWAB-UE
2. Text Proposal
[bookmark: _Toc519004414]It is proposed to capture the following changes in TR 23.700-06.
[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc157515659][bookmark: _Toc93486476][bookmark: _Toc97151679][bookmark: _Toc100980632][bookmark: _Toc104389998][bookmark: _Toc112738463][bookmark: _Toc119960824][bookmark: _Hlk155088395]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
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* * * * Second change * * * *
[bookmark: _Toc157515660]6.X	Solution #Y: Support of location services involving a MWAB
[bookmark: _Toc157515661]6.X.1	General
The solution provides methods for location services involving a MWAB.
[bookmark: _Toc157515662]6.X.2	Functional descriptions
The solution is based on the support of MWAB architecture as specified in clause 4.1. The location services involving a MWAB follows the principle of location services involving a MBSR as defined in TS 23.273[6] with the following enhancements:
-	The LMF derives if any MWAB (s) is involved in the positioning of the target UE based on the cell-ID used for positioning measurements. If yes, the LMF may determine from in a TRP information exchange procedure that the cell-ID belongs to the MWAB and/or the UE-ID (GPSI) associated with MWAB.
-	When LMF queries the UDM of MWAB-UE’s HPLMN, this UDM can determine which PLMN the MWAB-UE is registered with based on the GPSI of MWAB-UE.
· If the MWAB-UE is non-roaming, the PLMN that the MWAB-UE is registered with is same as the PLMN that the MWAB-gNB serves. The LMF triggers the location procedure for MWAB-UE within the same PLMN. 
· If the MWAB-UE is roaming, the PLMN that the MWAB-UE is registered with is different from the PLMN that the MWAB-gNB serves. In this case, the location procedure for MWAB-UE is performed by the serving PLMN of MWAB-UE. The LMF triggers the location procedure for MWAB-UE based on the roaming procedure as defined in the TS 23.273[6].
[bookmark: _Toc157515663]6.X.3	Procedures
The procedure for the location services involving a MWAB in case MWAB is non-roaming is described in the Figure 6.X.3-1.
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Figure 6.X.3-1: Location services involving a MWAB in case MWAB is non-roaming
1.	The OAM triggers the LMF to perform TRP Information Exchange procedure. The LMF learns that a new integrated TRP at the gNB of MWAB is mobile and its MWAB-UE ID (GPSI) via a TRP information exchange towards the gNB with the Cell ID of the TRP.
The TRP Information Exchange procedure is performed using the BH PDU Session of MWAB-UE as defined in Key issue#1.
2.	The location services client sends a request to the GMLC for a location for the target UE identified by an GPSI or an SUPI. The UE may or may not be served by a MWAB.
3.	The GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the AMF serving the target UE to request the current location of the target UE.
4.	The UE positioning procedure is performed.
5.	The LMF derives if any MWAB(s) is involved in the positioning of the target UE based on the cell-ID used for positioning measurements in the step 3. The LMF determines from in a TRP information exchange procedure that the cell-ID belongs to the MWAB and/or the UE-ID (GPSI) associated with MWAB.
6.	The LMF invokes the Ngmlc_Location_ProvideLocation_Request service operation to the GMLC by providing the identifier of MWAB-UE.
7.	The GMLC determines the AMF serving the MWAB-UE by querying the UDM. If the MWAB-UE is not roaming, the UDM returns the identifier of the AMF serving the MWAB-UE.
8.	The GMLC invokes the Namf_Location_ProvideLocation_Request service operation to the AMF.
9.	The MWAB-UE positioning procedure is performed.
10.	The AMF sends the location service response including the MWAB-UE 's location and velocity to the GMLC.
11.	The GMLC sends the location service response to the LMF.
12.	The LMF uses the received location and velocity of the MWAB-UE(s) when estimating the location of the target UE together with the measurements reports in step 4.

The procedure for the location services involving a MWAB in case MWAB is roaming is described in the Figure 6.X.3-2.
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Figure 6.X.3-2: Location services involving a MWAB in case MWAB is roaming
1.	Same as the step 1 to the step 6 of location services involving a MWAB in case MWAB is non-roaming.
2.	The H-GMLC queries the UDM. If the MWAB-UE is roaming, the UDM returns the identifier of the AMF serving the MWAB-UE and the identifier of V-GMLC.
3.	The GMLC invokes the Ngmlc_Location_Provide Location Request service operation to forward the location request to the V-GMLC by providing the identifier of MWAB-UE and the serving AMF ID.
4.	The V-GMLC invokes the Namf_Location_ProvidePositioningInfo Request service operation to forward the location request to the serving AMF of MWAB-UE by providing the identifier of MWAB-UE.
5.	The MWAB-UE positioning procedure is performed.
6.	The serving AMF of MWAB-UE sends the location service response including the MWAB-UE 's location to the V-GMLC.
7.	The V-GMLC sends the location service response including the MWAB-UE 's location and velocity to the H-GMLC.
8.	The H-GMLC sends the location service response including the MWAB-UE 's location and velocity to the LMF.
9.	The LMF uses the received location and velocity of the MWAB-UE(s) when estimating the location of the target UE together with the measurement reports.

[bookmark: _Toc157515664]6.X.4	Impacts on services, entities, and interfaces
LMF: 
-	performs TRP Information Exchange procedure triggered by the OAM and learns whether a TRP at the gNB of MWAB is mobile or not. The TRP Information Exchange procedure is performed using the BH PDU Session of MWAB-UE.
-	triggers location service for MWAB-UE including both cases that MWAB-UE is roaming and non-roaming.

* * * * End of changes * * * *
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