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1.	Discussion
This contribution proposes a new solution for Location service of a UE served by a MWAB. 
2.	Text proposal
It is proposed to agree the following changes vs. TR 23.700-06:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
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[3]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
[4]	3GPP TS 38.300: "NR; NR and NG-RAN Overall Description".
[5]	3GPP TS 38.401: "NG-RAN Architecture description".
[6]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
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[z]	3GPP TS 38.455: "NR Positioning Protocol A (NRPPa)".
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Editor's note:	This clause describes the mapping between solutions and key issues.
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6.X	Solution #x: Location services involving MWAB
[bookmark: _Toc157667974]6.X.1	General
This solution addresses KI#5 and proposes to reuse the location functionality specified for MBSR in Rel-18. According to clause 4.1, the MWAB-UE may be served by different PLMN than the UE connected to the MWAB-gNB. The N2 reference point between the MWAB-gNB and the AMF serving the UE is provided by IP connectivity addressed in KI#1.
Editor’s note: Whether and how to attach the Additional ULI (i.e., the cell-ID of the cell serving the MWAB-UE) to the N2 message is FFS.
[bookmark: _Toc157667975]6.X.2	Functional descriptions
A MWAB may have location service capability as specified in TS 38.305 [x] and participate in the location service of a UE. As the MWAB may be moving, the location service procedures need to be enhanced as following for an accurate estimation of the UE positioning:
-	The UE reports the cell-IDs of all the cells the UE performed DL positioning measurements on as specified in TS 37.355 [Y].
-	The MWAB which performed the location service procedures for the UE includes its cell-ID in the reported UL positioning measurement.
-	The LMF decides whether the cell ID(s) corresponds to MWAB(s) based on information received in a TRP information exchange i.e., that the cell-ID belongs to a MWAB and the UE-ID (GPSI) associated with MWAB.
Editor’s note: It is FFS whether the AMF serving the UE provides an indication that UE is connected via MWAB node to the LMF.
-	The LMF uses the serving cell-ID provided by the AMF in the Nlmf_Location_DetermineLocation service operation. Or,
-	The LMF uses the reported cell-ID(s) in the measurement report to derive whether the cell-ID(s) corresponds to a MWAB. There can be multiple MWAB cells in the measurement report.
-	To aid the LMF to improve the accuracy of the UE location estimation, the MWAB’s location and 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 MWAB(s) when estimating the location of the Target UE.
-	The LMF can derive the location and velocity of the MWAB by using NRPPa or by requesting the GMLC to derive the location of the MWAB-UE using the UE-ID of the MWAB. The GMLC triggers MT-LR procedure as specified in clause 6.11.1 or 6.11.2 in TS 23.273 [6].
-	As the timing of the location estimations for the Target UE and MWAB(s) is important for the quality of the location estimation of the Target UE, the LMF needs to reduce the timing offset of the positioning measurements, i.e. the positioning of the Target UE and MWAB can be scheduled with using the same scheduled location time and compensate for the potential time difference of the positioning measurements, e.g. taking velocity of MWAB into account.
- 	The GMLC may skip the privacy check of the MWAB if the MWAB is involved in the positioning of a UE (UE different from the MWAB). If the positioning of the MWAB is performed for the location estimation of the MWAB itself when MWAB acts as a normal UE, the UE privacy check is performed as specified in TS 23.273 [6].

[bookmark: _Toc157667976]6.X.3	Procedures
[bookmark: _Toc153792645]6.x.3.1	5GC-MT-LR procedure involving MWAB (same PLMN)
The 5GC-MT-LR procedure involving MWAB when the UE and MWAB-UE is served by the same PLMN is shown in Figure 6.x.3-1.


[bookmark: _CRFigure6_1_41]Figure 6.x.3-1: 5GC-MT-LR procedure involving MWAB (same PLMN)
The differences with the 5GC-MT-LR procedure involving Mobile Base Station Relay procedure in clause 6.1.4 in TS 23.273[6] are that the AMF/LMF can interact directly with the MWAB instead of via the Donor-CU, the NRPPa termination point is the MWAB-gNB. and the following:
[bookmark: _Hlk162355455][bookmark: _Hlk162355472]Precondition: The OAM have triggered the LMF to perform TRP Information Exchange procedure. The LMF learns that a new integrated TRP at the MWAB-gNB is mobile and its MWAB-UE ID (GPSI) via a TRP information exchange towards the gNB with the cell-ID of the TRP. 
NOTE: 	Signalling between MWAB and the network where the MWAB is connected, including the TRP Information Exchange procedure, is carried via the BH PDU Session of MWAB-UE as defined in Key issue#1. 
-	Step 1: the MBSR is replaced by the MWAB.
-	Step 2: same as step 2 in clause 6.1.4 in TS 23.273[6].
-	Step 3: the MBSR is replaced by the MWAB.
-	Step 4: the step can be simplified as follows:
-	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. If the LMF selects any cell for UE positioning measurements, and the LMF determines it needs to perform a TRP information exchange with the cell, it performs TRP Information Exchange procedure as specified in TS 38.455 [z]. As the MWAB can be mobile the LMF may need to determine an updated location of the MWAB by either performing step 5-7 (option 1) or performing step 8-10 (option 2) if option 1 is not feasible. If several MWABs were derived, then step 5-7 or step 8-10 are be performed for each MWAB.
-	Step 5: the interaction on F1 interface is removed and the MBSR is replaced by MWAB.
-	Step 6: the MBSR IAB-UE is replaced by MWAB-UE, the co-located MBSR IAB-DU is replaced by co-located MWAB-gNB.
-	Step 7: the interaction on F1 interface is removed and the text is replaced by the following sentence
-	[Conditional] The MWAB reports its updated TRP location, e.g. TRP's geo-coordinate, velocity and the time for obtaining them, to the LMF.
-	Step 8: the MBSR IAB-UE is replaced by MWAB-UE and the MBSR is replaced by MWAB.
-	Step 9: the MBSR (IAB-UE) and MBSR IAB-UE are replaced by MWAB-UE, and the MBSR is replaced by MWAB.
-	Step 10: the MBSR IAB-UE is replaced by MWAB-UE.
-	Step 11: the MBSR is replaced by MWAB.
-	Step 12: the MBSR is replaced by MWAB.
-	Step 13-15: same as step 13-15 in clause 6.1.4 in TS 23.273[6].
6.x.3.2	5GC-MT-LR procedure involving MWAB (roaming to same PLMN)
If the MWAB-UE is roaming to a VPLMN and the MWAB-gNB operates as a gNB in the VPLMN (i.e. MWAB-UE and MWAB-gNB are, respectively, registered and connected to the same PLMN), then the procedure in 6.x.3.1 can be used with the following difference.
-	After the (H)GMLC received the LCS Service Request from the LCS Client the (H)GMLC invokes the Nudm_UECM_Get service operation towards the UDM and the UDM returns to the (H)GLMC the network addresses of the current serving AMF and additionally the address of a VGMLC (for roaming case) as step 3 in clause 6.1.2 in TS 23.273 [6]. 
-	Step 4 in clause 6.1.2 in TS 23.273 [6] is performed.
-	Step 2-14 as in clause 6.x.3.1 is performed as described with the difference that the GMLC is the VGMLC.
-	Step 23-24 clause 6.1.2 in TS 23.273 [6] is performed.
6.x.3.3	5GC-MT-LR procedure involving MWAB (different PLMN)
If the MWAB-UE is served by PLMN 1 as shown in figure 6.1.1-1 and the MWAB-gNB operates as a gNB in PLMN 2 as shown in figure 6.1.1-1 i.e., MWAB-UE and MWAB-gNB are, respectively, registered and connected to the different PLMNs, then the procedure in 6.x.3.1 can be used with the following difference.
-	Step 3 When the Target UE is served by a MWAB-gNB in a coverage area of the PLMN 1, then the Target UE may only perform measurements on TRP(s) of PLMN 2 or only TRP(s) of PLMN 2 would perform measurements on the SRS transmitted by the Target UE. 
-	Step 6 The MWAB-UE will trigger 5G-MO-LR in PLMN 1.
-	Step 9 The GMLC of the Target UE will trigger the (H-)GMLC of the MWAB-UE to perform the location estimation of the MWAB-UE as specified in clause 6.1.2 in TS 23.273 [6].
-	Step 12 The accuracy of the location estimation of the Target UE may be limited as only one TRP was part of the measurement report, if there are no further TRPs of same PLMN used.

6.x.3.4	5GC-MO-LR Procedure involving MWAB (non-roaming and roaming to same PLMN)
[bookmark: _Hlk162359899]This procedure is based on clause 6.2 of TS 23.273 [6] as illustrated in figure 6.x.3.2-1 below. The procedure support both the non-roaming case and when the MWAB-UE is roaming to a VPLMN and the MWAB-gNB operates as a gNB in the VPLMN(i.e. MWAB-UE and MWAB-gNB are, respectively, registered and connected to the same PLMN). 


Figure 6.x.3.4-1: 5GC-MO-LR procedure involving MWAB node (same PLMN)) 
The following steps, referring to steps in clause 6.2 of TS 23.273 [6] as baseline, are enhanced to replace the MSBR with MWAB.
3.	The AMF selects a LMF that supports MWAB. The AMF may know the UE is served by a MWAB as it uses an NG connection of a MWAB.



5.	If the LMF detects based on the cell-ID and additional indication that the UE is served by a MWAB, the LMF may perform the operation of clause 6.x.3.1 step 5 to step 7, or step 8 to step 10, to obtain the MWAB location information. The LMF will take the MWAB location into account when determining the UE's location.
6.x.3.5	5GC-MO-LR Procedure involving MWAB (different PLMN)
If the MWAB-UE is served by PLMN 1 as shown in figure 6.1.1-1 and the MWAB-gNB operates as a gNB in PLMN 2 as shown in figure 6.1.1-1 i.e. MWAB-UE and MWAB-gNB are, respectively, registered and connected to the different PLMNs, then the procedure in 6.x.3.4 can be used with the following difference.
-	Step 5 When the LMF in PLMN 2 performs the operation of clause 6.x.3.1 step 5 to step 7, or step 8 to step 10, to obtain the MWAB location information, In step 6 the MWAB-UE will initiate MO-LR in PLMN 1. In step 8 the GMLC in PLMN 2 will trigger the GMLC in PLMN 1 to perform the location estimation of the MWAB-UE as specified in clause 6.1.2 in TS 23.273 [6]. The accuracy of the location estimation of the Target UE may be limited as only one TRP was part of the measurement report.
[bookmark: _Toc157667977]6.X.4	Impacts on services, entities, and interfaces

UE:
· No impact
AMF:
· No impact
LMF:
· Manage a list of wich cell-ID(s) corresponds to a TRP(s) of MWAB-gNB(s)
· When performing location estimate apply same method when a MWAB is involved as when a MBSR is involved.
GMLC:
· No impact
NRPPa:
· No impact, same TRP information Type is set to ’mobile trp location type’ for a MWAB as for a MBSR.

>>>>END OF CHANGES<<<<
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