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Abstract of the contribution: Introduction of a new solution for KI#5. 
1. Introduction
[bookmark: _Toc352077766]This paper introduces a new solution for KI#5
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes the following new solution to TR 23.700-05 clause 6.  

* Start of change * 
6.x	Solution #x: Solution for UE location service via mobile IAB-node
[bookmark: _Toc100980697][bookmark: _Toc104390065]6.x.1	General
This solution relates to KI#5 "Support of location services for UEs accessing via a mobile base station relay". 
[bookmark: _Toc100980698][bookmark: _Toc104390066]6.x.2	Functional descriptions
[bookmark: _Toc100980699][bookmark: _Toc104390067]This solution is based on the following principles:
-	NG-RAN holds the 5G-GUTI allocated by the AMF handling the mobile IAB-node (e.g. AMF provides the info to NG-RAN as part of the Registration procedure).
-	When a UE access network via a mobile IAB-node, the NG-RAN (i.e., IAB-donor gNB) provides the 5G-GUTI of the mobile IAB-node, together with ULI, as part of the NGAP message (e.g. NGAP Initial UE message) to AMF which handles the UE. The AMF stores the 5G-GUTI of the IAB-node as part of the UE context. 
-	When AMF triggers location request towards LMF for the UE, the AMF provides also the 5G-GUTI of the IAB-node, together with the cell information from the additional ULI (as proposed in solution#9) if it’s available.
-	When LMF determines the location of UE, it also retrieves the location of mobile IAB-node based on the 5G-GUTI/Cell information provided by the AMF.
6.x.3	Procedures
[bookmark: _Toc100980700][bookmark: _Toc104390068]6.x.3.1	Location service for UE served by a mobile IAB-node


Figure 6.x.3-1: Positioning procedure for UE accessing via mobile IAB node
1.	The IAB-node (the IAB-UE part) is registered to the network and properly configured to provide access service for UE. NG-RAN node receives the 5G-GUTI to IAB-UE from AMF serving the IAB-UE (i.e. the AMF-IAB) as part of the NGAP message (e.g. Initial context setup request or UE context modification request) where 5G-GUTI can be included (5G-S-TMSI/UE Identity Index value is already defined in TS 38.413). It shall also be possible for the AMF-IAB to provide only 5G-S-TMSI and NG-RAN formulates the 5G-GUTI by adding the UE selected PLMN on top of the 5G-S-TMSI. 
2.	The UE is camped on the cell served by the mobile IAB-node and initiates the registration procedure. For the UE accessing the mobile IAB-node, the NG-RAN includes the 5G-GUTI and ULI information of the mobile IAB-node as additional information in NGAP message for the UE. The AMF serving the UE (i.e. AMF-UE) store the information and finish the UE registration procedure.
3.	The AMF-UE initiates the location reporting procedure for the UE, as defined in the 5GC-MT-LR procedure or the 5GC-MO-LR procedure of TS 23.273 [4].	
4.	The AMF-UE selects LMF for the UE and invokes Nlmf_Location_DetermineLocation Request service operation towards the LMF including the LCS Correlation identifier for UE, the 5G-GUTI and ULI information of the IAB-node.
5.	The LMF performs one or more of the positioning procedures towards the UE via the AMF-UE as described in clauses 6.11.1, 6.11.2 and 6.11.3 of TS 23.273 [4].
6.	The LMF finds the AMF-IAB based on the GUAMI based on the 5G-GUTI received in step 4 via NRF, and initiates the location reporting procedure for IAB-node/IAB-UE based on the 5G-GUTI received in step 4. The UE positioning procedure in step 5 and IAB-UE positioning procedure in step 6 may can be performed at the same time.	
7.	The LMF determines the location of UE considering the location information received in step 5 for the UE and the location information received in step 6 for the IAB-UE. Then the LMF provides the UE location to the AMF-UE serving the UE.
NOTE: How the LMF determines the location of UE by taking the location of the IAB-UE into account is up to LMF implementation.
6.x.4	Impacts on services, entities, and interfaces
LMF:
-	Support receiving 5G-GUTI/cell information of IAB node from AMF when LCS for UE is requested.
-	Support using the 5G-GUTI to determine the serving AMF and trigger location estimation of the IAB-node.
-	Support determining the UE location based on the position information of the UE and the location estimated for the IAB-node.
AMF:
-	Support receiving and storing 5G-GUTI/cell information from NG-RAN when UE is accessing via mobile IAB-node.
-	Support providing the 5G-GUTI/cell information of the IAB-node to LMF when send LCS request for a UE accessing via mobile IAB-node.
-	Support LCS related message delievery from LMF based on 5G-GUTI.
NG-RAN:
-	Support providing the 5G-GUTI/cell information of the IAB-node to the AMF when UE is accessing via mobile IAB-node.
* End of changes * 
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