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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc122418127][bookmark: _Toc66692692][bookmark: _Toc66701871][bookmark: _Toc69883541][bookmark: _Toc73625555][bookmark: _Toc106169853][bookmark: _Toc20149717][bookmark: _Toc27846508][bookmark: _Toc36187632][bookmark: _Toc45183536][bookmark: _Toc47342378][bookmark: _Toc51769076][bookmark: _Toc83301596][bookmark: _Toc20149746][bookmark: _Toc27846537][bookmark: _Toc36187661][bookmark: _Toc45183565][bookmark: _Toc47342407][bookmark: _Toc51769105][bookmark: _Toc75440495][bookmark: _Toc75441011][bookmark: _Toc20203929][bookmark: _Toc27894614][bookmark: _Toc36191681][bookmark: _Toc45192767][bookmark: _Toc47592399][bookmark: _Toc51834480][bookmark: _Toc68061667][bookmark: _Toc75348473][bookmark: _Toc114667907][bookmark: _Toc51834538][bookmark: _Toc47592457][bookmark: _Toc45192825][bookmark: _Toc36191739][bookmark: _Toc27894672][bookmark: _Toc20203986]5.9	Location Service involving Mobile Base Station Relay
[bookmark: _Toc122418128]5.9.1	General
A MBSR (i.e. mobile IAB-node) may have location service capability as specified in TS 38.305 [9] and participate in the location service of a UE. As the MBSR 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.
-	The MBSR which performed the location service procedures for the UE includes it's cell ID in the reported UL positioning measurement.
-	The AMF serving the UE provides the cell ID of serving cell of the UE and indicates, if possible, that the cell-ID belongs to a MBSR to the LMF in the location request. The AMF serving the UE also provides LMF with the IAB-UE ID of the MBSR so that the LMF can initiate the positioning procedure to obtain the location information of the MBSR. The details of this procedure are defined in clause 6.x
Editor's note:	The details on AMF serving UE obtaining the IAB-UE ID of the MBSR will be investigated.
-	Additionally, the LMF uses the reported cell IDs to derive whether the cell ID(s) corresponds to a MBSR. There can be multiple MBSR cells in the measurement report.
-	The LMF may also decide whether the cell ID(s) corresponds to MBSR(s) based on information received in a TRP information exchange i.e. that the cell-ID belongs to a MBSR and the UE-ID (GPSI) associated with MBSR.
Editor's note:	The provision of the UE-ID needs to be further detailed and synchronized with RAN WGs.
Editor's note: When the Cell ID of MBSR is changed due to MBSR’s inter-CU mobility, the Cell IDs reported by the UE during UE positioning procedure contains new Cell ID of MBSR. In this case, how the LMF determines the Cell IDs reported by the UE is associated with MBSR is FFS.
Editor's note: In case of MBSR’s inter-CU mobility, after UE Positioning procedure, the LMF needs to query the new Donor CU and provide the new TRP ID which is unique within the current Donor CU, in order to obtain MBSR’s location. How the LMF knows the MBSR moves to the new CU and how the LMF obtains the new TRP ID are FFS.
-	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.

* * * * Second change * * * *
[bookmark: _Toc114570861][bookmark: _Toc58920672]6.x	Positioning procedures for when UEs are accessing 5GS via a MBSR
  2. Registration procedure of UE
11. Nlmf_Location_DetermineLocation Response
5. Nlmf_Location_DetermineLocation Request
1. Registration procedure of MBSR
3. Triggers for UE positioning
4. UE-AMF obtains the IAB-UE ID of the MBSR
LMF for UE
6. Namf_Location_ProvidePositioningInfo Request
10. Namf_Location_ProvidePositioningInfo Response
7. Nlmf_Location_DetermineLocation Request
9.  IAB-UE Positioning Procedure

8.   UE Positioning Procedure
IAB donor
UE-AMF
LMF for MBSR
MBSR-AMF
MBSR
UE

Figure 6.X.3-1: Positioning procedure for UE accessing via MBSR
1.	After the cell is configured and activated in the MBSR, the MBSR’s IAB-UE initiates Registration procedure.
2.	The UE is camped on the cell served by the MBSR and registered to the network. The AMF serving UE determines the UE is accessing via a MBSR.
Editor’s note: The AMF serving UE can determine the UE is accessing via a MBSR based on the additional ULI related to the IAB-UE included in the NGAP message. The details are FFS.
3.	The AMF serving UE initiates the location reporting procedure for UE, as defined in the 5GC-MT-LR procedure or the 5GC-MO-LR procedure.
4.	The AMF serving UE obtains the IAB-UE ID of the MBSR.
Editor’s note: The details on AMF serving UE obtaining the IAB-UE ID of the MBSR is FFS.
5.	The AMF serving UE selects LMF and invokes Nlmf_Location_DetermineLocation Request service operation towards the LMF including the LCS Correlation identifier for UE, the IAB-UE ID and the identifier of AMF serving MBSR.
6.	In order to reduce the timing offset of the positioning measurements, the LMF serving UE determines the scheduled location time for UE positioning and IAB-UE positioning. The LMF serving UE triggers the AMF serving IAB-UE to initiate the location reporting procedure for IAB-UE based on the identifier of AMF serving MBSR received in the step 6. The LMF serving UE invokes Namf_Location_ProvidePositioningInfo Request including the scheduled location time. 
7.	The AMF serving MBSR selects LMF and invokes Nlmf_Location_DetermineLocation Request service operation including the scheduled location time for IAB-UE positioning.
8-9. UE Positioning and IAB-UE positioning: one or more of the positioning procedures as described in clauses 6.11.1, 6.11.2 and 6.11.3 are performed based on the scheduled location time. 
10. The AMF serving IAB-UE sends the location of the IAB-UE to the LMF serving UE. The LMF determines the location of UE by taking the location of the IAB-UE into account. 
NOTE:	How the LMF determines the location of UE by taking the location of the IAB-UE into account is up to LMF implementation.
11. The LMF provides the UE location to the AMF serving the UE.
* * * * End of changes * * * *
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