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Abstract: This paper updates solution 4 to resolve FFS
1. Introduction/Discussion
This paper propose solution update to resolve FFS in solution 4.
In last SA2 meeting the interface between the LMF and Local AMF is agreed to be NL1. This paper propose updates the solution to capture the interactions between LMF and Local AMF. 
In addition, for UE associated Network Positioning message, the LMF sends the request to the serving AMF and the serving AMF forward it to RAN node. In this solution, it is proposed that the RAN node selects a local AMF and sends the response towards LMF via the Local AMF. This can reduce the latency of the procedure.
Since the Local AMF does not retain state information for Network Assisted Positioning procedure and Non-UE Associated Network Assistance Data procedure, it is proposed to add some clarifications on the local AMF and remove the editor note.

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71 V0.3.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _MON_1609086182][bookmark: _Toc104475551]6.4	Solution #4: Direct communication between LMF and RAN node
[bookmark: _Toc104475552]6.4.1	Introduction
This solution aims to address the key issues#2: enhanced positioning architecture for NPN deployment. Particularly this solution address the following questions:
-	How to realize low latency positioning procedure under NPN deployment.
-	How to achieve reliable and secure location result delivery and exposure, e.g. UE location not exposed to the public network.
[bookmark: _Toc104475553]6.4.2	Functional Description
The following is the architecture figure in this solution.




Figure 6.4.2: Reference architecture for Location Services
In this solution, the LMF communicates with the RAN node via a local AMF. The LMF exchanges LMF use local AMF to exchange the Network Positioning Message between the RAN and LMF for network assisted or network based positioning procedure, and obtaining Network Positioning Message with RAN for Non-UE Associated Network Assistance Data procedure, without going through the AMF. For network assisted or network based positioning procedure, the LMF sends the Network Positioning Message(request) toward the RAN via the serving AMF. The RAN sends the Network Positioning Message(response or notification) towards LMF via the Local AMF.
The LMF directly communicates with the GMLC to exposure the UE location to GMLC directly without going through the AMF.
The TNL association between the RAN node and the local AMF is pre-established via configuration. For UE associated Network Positioning Message the AMF provides the RAN NGAP UE ID to LMF. The Local AMF allocates Local AMF NGAP UE ID and establishes NGAP association between the RAN node and Local AMF.
The interface between local AMF and LMF is NL1, as defined in TS 23.273 [5]. The local AMF needs not retain state information for Network Assisted Positioning procedure and Non-UE Associated Network Assistance Data procedure, e.g. can treat any response from NG-RAN as a separate non-associated transfer.
Editor's note:	Whether "local AMF" in this solution is same as AMF defined in TS 23.501 [2] and TS 23.502 [3] is FFS.
The Local AMF supports the management of N2 interface, i.e. the TNL association and the NGAP association between the RAN node and Local AMF. The TNL association between the RAN node and the local AMF is pre-established via configuration. The weight factor of TNL association with the Local AMF shall be set to zero so the RAN node shall not select the Local AMF for initial N2. 
Other functionalities supported by the serving AMF defined in TS 23.501 may not be needed in local AMF.

When the UE moves to a new RAN node, the AMF provides the new RAN NGAP UE ID to LMF. The Local AMF allocates a new local AMF NGAP UE ID and establish a new NGAP association towards the new RAN node.
The GMLC notification address is provided from AMF to LMF. The LMF notifies the UE location estimation towards the GMLC directly.
NOTE 1:	This solution assumes that the LMF/Local AMF and the RAN node are in the same trusted domain.
NOTE 2:	In order to reduce the latency the local AMF and LMF can be deployed together. The local AMF address is local configured in the LMF.
NOTE 3:	The user plane based solution in KI#1 can be used for UE Assisted and UE Based Positioning.

[bookmark: _Toc104475554]6.4.3	Procedures
[bookmark: _Toc58920685][bookmark: _Toc91143657][bookmark: _Toc104475555]6.4.3.1	Network Assisted Positioning Procedure




Figure 6.4.3-1: Mobile Terminated Network Assisted Positioning Procedure
1.	Based on configuration the TNL association may be pre-established between the RAN node and the Local AMF/LMF.
2.	The GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the AMF to request the current location of the UE. The service operation includes the SUPI, and client type and may include the required QoS and Supported GAD shapes.
3.	If the UE is in CM IDLE state, the AMF initiates a network triggered Service Request procedure as defined in clause 4.2.3.3 of TS 23.502 [3] to establish a signalling connection with the UE.
4.	The AMF selects the LMF and invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the current location of the UE. This service operation may include the RAN node ID, and the RAN NGAP UE ID. This service operation may also include the GMLC notification address to receive the UE location.
5.	The LMF response Nlmf_Location_DetermineLocation response.
6.	The AMF response Namf_Location_ ProvidePositioningInfo response with success indication.

67.	The LMF/Local AMF sends a Namf_Communication_N1N2MessageTransfer(Network Positioning message) to the serving AMF.
8.	The serving AMF sends DOWNLINK UE ASSOCIATED NRPPA TRANSPORT  in the N2 Transport message via the TNL association to the RAN node to request position related information from the RAN node. The Local AMF/LMF allocates an Local AMF NGAP UE ID and includes both the RAN NGAP UE ID and the Local AMF NGAP UE ID in the N2 Transport message. The N2 Transport message includes the Routing ID of the LMF.
79.	The target RAN node determines the Local AMF based on the configuration or Routing ID of the LMF, and returns any position related information to the LMF Local AMF in a Network Positioning message included in an UPLINK UE ASSOCIATED NRPPA TRANSPORT N2 Transport message. The N2 Transport message includes the Local AMF NGAP UE ID Routing ID of the LMF received from the serving AMF. The AMF NGAP UE ID is set to one received from the serving AMF.
10.	The Local AMF sends Namf_Communication_N2InfoNotify(Network Positioning message) to the LMF identified by the Routing ID.
811.	The LMF invokes the Nlmf_Location_EventNotify service operation towards the GMLC notification address received from AMF in step 4.
[bookmark: _Toc104475556]6.4.3.2	Obtaining Non-UE Associated Network Assistance Data




Figure 6.4.3.2: Non-UE Associated Network Assistance Data procedure
1.	Based on configuration the TNL association may be pre-established between the RAN node and the LMF/Local AMF.
2.	The LMF decides the Local AMF and invokes Namf_Communication_NonUeN2MessageTransfer service operation in the Local AMF. 
32.	The LMF/Local AMF sends a Network Positioning message in the DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORTNon UE associated N2 Transport message via the TNL association to the RAN node to request position related information from the RAN node.
3.	The target RAN node returns any position related information to the LMF Local AMF in a Network Positioning message included in an UPLINK NON UE ASSOCIATED NRPPA TRANSPORTNon UE associated N2 Transport message.
4.	The Local AMF invokes the Namf_Communication_N2InfoNotify service operation to the LMF.
[bookmark: _Toc104475557]6.4.4	Impacts on services, entities, and interfaces
LMF:
-	Exchange the Non-UE associated Network Positioning message with RAN node via the Local AMF.
-	Send the UE location directly to the GMLC.
AMF:
-	Provides RAN node ID  and RAN NGAP UE ID to the LMF.
Local AMF:
-	Receives UE or non-UE associated Network Positioning message from the RAN node.
-	Forward the UE or non-UE associated Network Positioning message towards the LMF identified by the Routing ID.Manage the N2 interface with the RAN node.
RAN node:
-	Support NGAP association with the AMF and NGAP association with the Local AMF.
-	Sends UE or non-UE associated Network Positioning message towards the Local AMF.Exchange the Network Positioning message with LMF via the Local AMF.

* * * * End of changes * * * *
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