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Abstract of the contribution: Update solution #8 to solve FFS.
1. Discussion
[bookmark: _Toc352077766]1.1	Background
The integrated access and backhaul feature is introduced in Rel-16, when UE access via IAB-node, the UE positioning is supported as follows:
-	The positioning procedures defined in TS 23.273 are re-used.
-	The UE positioning procedure defined in RAN WG is enhanced to add the interaction between gNB-DU and gNB-CU which is defined in clause 8.13 in TS 38.473.
In Rel-16, the location of IAB-node is static. The LMF knows the detailed information (e.g. TRP position) for TRPs hosted by the gNB-DU (i.e. IAB-node) via the TRP Information Exchange operation and calculates UE location using the static TRP position.
In Rel-18, when UE accesses via mobile base station relay which is a mobile IAB-node, the main difference with Rel-16 feature is that the location of the IAB-node may change. So the LMF has to obtain the IAB-node location which is used to calculate UE location. This part is not clearly described in solution #8, thus there are some FFS in solution #8. This pCR is proposed to update solution#8 to solve FFS.
1.2	Proposal
In order to realize that the LMF obtains mobile base station relay location to calculate UE location, it is proposed that:
-	For UL positioning, the mobile base station relay provides its location to LMF via NRPPa message. When the location is received, the LMF decides that the UE is accessing the network via a mobile base station relay and uses the location to calculate UE location. In this case, the mobile base station relay initiates the 5GC-MO-LR procedure to obtain its location.
-	For DL positioning, the mobile base station relay provides UE ID (i.e. GPSI) in the NRPPa message to LMF. The LMF acts as LCS Client to request the location of mobile base station relay from GMLC.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]It is proposed to update solution #8 to solve FFS.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]* First change * 
[bookmark: _Toc97022938][bookmark: _Toc100980702][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.8	Solution #8: Support of positioning for UE accessing via mobile base station relay
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc97022939][bookmark: _Toc100980703]6.8.1	General
This solution addresses the KI#5: Support of location services for UEs accessing via a mobile base station relay.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc97022940][bookmark: _Toc100980704]6.8.2	Functional Descriptions
For UEs accessing the network via a mobile base station relay, when UE positioning is performed, in order to improve the accuracy of the UE location, the LMF initiates the positioning procedureobtains the location of for the mobile base station relay to obtain the location which is used to calculate the UE location as follows:
-	For UL positioning, the mobile base station relay provides its location to LMF via NRPPa message. When the location is received, the LMF decides that the UE is accessing the network via a mobile base station relay and uses the location provided by the mobile base station relay to calculate UE location. In this case, the mobile base station relay initiates the 5GC-MO-LR procedure to obtain its location.
-	For DL positioning, the mobile base station relay provides UE ID (i.e. GPSI) in the NRPPa message to LMF. The LMF acts as LCS Client to request the location of mobile base station relay from GMLC.
In this solution, AMF decides that the UE accesses the network via a mobile base station relay. In order to notify such information to LMF and minimize the impact to the existing eLCS mechanisms, it is proposed that the AMF includes two LCS correlation IDs in the location request sent to LMF, i.e. one is used for UE positioning, the other is used for mobile base station relay positioning. The LMF knows that the UE is accessing via a mobile base station relay when the LCS correlation ID for mobile base station relay positioning is received.
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc97022941][bookmark: _Toc100980705][bookmark: _Toc16839386][bookmark: _Toc23236018]6.8.3	Positioning procedure for UE accessing via mobile base station relay



Figure 6.8.3-1: Positioning procedure for UE accessing via mobile base station relay
0.	Triggers for UE positioning happen, e.g. the AMF receives Namf_Location_ProvidePositioningInfo Request from GMLC or receives MO-LR Request from UE.
1.	The AMF decides that the UE is accessing via mobile base station relay, the AMF invokes a Nlmf_Location_DetermineLocation Request service operation towards the LMF. The request includes serving cell ID of the UE, LCS correlation ID for UE, LCS correlation ID for mobile base station relay.
Editor's note:	How does AMF decide that the UE is accessing via mobile base station relay is FFS.
Editor's note:	How does AMF decide which mobile base station relay can be used for UE positioning is FFS.
The steps in box (A) (i.e. steps 2-8) are performed when UL positioning is used to obtain UE location.
2.	The LMF performs the positioning procedure for UE which is same as the step 8 in clause 6.1.1 of TS 23.273 [4]sends NRPPa message to NG-RAN.
3.	The NG-RAN sends NRPPa message to the mobile base station relay connected by UE.
4.	The mobile base station relay initiates the 5GC-MO-LR procedure in clause 6.2 in TS 23.273 to obtain its location.
5.	The mobile base station relay obtains measurements.
6.	The mobile base station relay sends NRPPa message including mobile base station relay location to NG-RAN.
7.	The NG-RAN sends NRPPa message including mobile base station relay location to LMF.
8.	The LMF decides that the UE connects to mobile base station relay based on the location in the received NRPPa message and uses the location to calculate UE location.
The steps in box (B) (i.e. steps 9-16) are performed when DL positioning is used to obtain UE location.
9.	The LMF sends NRPPa message to NG-RAN.
10.	The NG-RAN sends NRPPa message to mobile base station relay.
11.	The mobile base station relay returns the NRPPa message including GPSI of the mobile base station relay to NG-RAN.
12.	The NG-RAN sends NRPPa message including GPSI of the mobile base station relay to LMF.
13.	The LMF decides that the UE connects to mobile base station relay based on the GPSI in the NRPPa message. The LMF sends the Ngmlc_Location_ProvideLocation Request including the GPSI to GMLC to obtain the location of the mobile base station relay.
14.	The steps 2-24b in 5GC-MT-LR procedure in clause 6.1.2 in TS 23.273 are performed.
15.	The LPP procedure is performed for LMF to obtain measurements from UE.
16.	The LMF calculate UE location using the location of the mobile base station relay obtained in step 14 and the measurements obtained in step 15.
17.	The LMF sends the Nlmf_Location_DetermineLocation Response including UE location to AMF.Editor's note:	How the UE's UL positioning data reporting of data associated with the mobile base station relay is FFS
3.	The LMF performs the positioning procedure for mobile base station relay (i.e. IAB-UE) that the UE is accessing which is same as the step 8 in clause 6.1.1 of TS 23.273 [4]. Step 3 can be performed concurrently with step 2.
NOTE:	The detail of step 3 is in RAN WG scope.
Editor's note:	How the LMF performs the positioning procedure via the AMF serving IAB-UE is FFS.
4.	The LMF calculates UE location using the UE measurements obtained in step 2 and the mobile base station relay location obtained in step 3 and sends a Nlmf_Location_DetermineLocation Response to the AMF.
[bookmark: _Toc97022942][bookmark: _Toc100980706]6.8.4	Impacts on services, entities, and interfaces
AMF: sends LCS correlation ID for mobile base station relay positioning to LMF
LMF: 
triggers mobile base station relay positioning when the LCS correlation ID above is received from AMF and calculates UE location using the location of relay.-	obtain location of the mobile base station relay and use the location to calculate UE location.
-	obtain UE ID of the mobile base station relay, requests location of the mobile base station relay by sending location request including the UE ID to GMLC and use the location to calculate UE location..
Mobile base station relay: provides its location or UE ID to LMF.
* End of change * 
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