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Abstract of the contribution:

This contribution proposes a new solution for local LCS architecture, mainly to address KI#3 and KI#1.
1. Introduction
This contribution proposes a new solution for local LCS architecture and provides the function description and signalling procedures.
///////////////////////////////////////////////////////////////// Start of change /////////////////////////////////////////////////////////////////////////////
6.xx
Solution xx: Local LCS architecture
6.xx.1
Introduction
This solution addresses the Key Issue#1 "Enhancement to LCS architecture" and Key Issue#3 "support of low latency LCS", and proposes local LMF architecture in the NG-RAN, additionally, the impact to the 5GC and NG-RAN are discussed.
6.xx.2
Functional Description
The solution includes Local LMF capabilities in the NG-RAN, as shown in Figure 6.xx.2-1.
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Figure 6.xx.2-1: Local LCS architecture

The local LMF in Local LCS architecture includes the following functionalities:
-
Supports location determination for a UE served by the co-located NG RAN.

-
Obtains downlink location measurements or a location estimate from the UE.

-
Obtains uplink location measurements from the co-located NG RAN.

-
Obtains non-UE associated assistance data from the neighbour NG RAN(s).
-
Dynamic coordination of positioning resources of the neighbour NG RAN(s).
-
Communication with LMF, AMF and other 5GC LCS function entities.
6.xx.3
Procedures

6.xx.3.1 Local LMF registration
The purpose of the Local LMF registration procedure is to register the Local LMF to the AMF or the NRF, so that the serving AMF could select the local LMF in case a location service is requested, as shown in Figure 6.xx.3-1.
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Figure 6.xx.3-1 Procedure for Local LMF registration
1. The NG-RAN node issues a N2 transport message to the AMF, which may be a NG setup request or RAN congifuration update message, passing the registration related information of the Local LMF, e.g, the Local LMF support indicator or the capability information of the Local LMF, etc. 
2. According to the received registration related information, the AMF may generate and send the Local LMF registration request message towards the NRF, which contains the RAN identity, or the capability information of the Local LMF, etc.
3. The NRF determines if the registration can be accepted based on the operator's strategy and stores the above registration related information.
4. If the registration is accepted, the NRF returns the Local LMF registration ack message to the AMF.
5. The AMF returns a N2 transport message to the corresponding NG-RAN node, which may be a NG setup response or RAN congifuration update acknowledge message.
6. Location related operations between UE, Local LMF and AMF may be performed,
6.xx.3.2 AMF based Local LMF selection
The AMF based Local LMF selection procedure is used when a location service is requested and the serving NG-RAN has the Local LMF capability, as shown in Figure 6.xx.3-2
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Figure 6.xx.3-2 Procedure for AMF based Local LMF selection
1. The AMF receives the location service request Message from the GMLC or UE.

2. The AMF may invoke the Nnrf_NFDiscovery_Request service operation from the NRF to find a suitable local LMF which has required NF capabilities to locate the UE.

3. The NRF replies with the list of potential LMF(s) or their capability information that the selected LMF had registered with the NRF. Based on the information about registered NFs and required capabilities, a suitable local LMF is selected by the serving AMF.
4. The AMF communicates the request to the Local LMF over NLs.
5. The local LMF initiates location operations with the gNB/UE to obtain positioning measurements, the positioning signalling between the Local LMF and the gNB/UE in this solution is transferred based on the NRPP/NRPPa messages that goes over Uu, Xn (via RRC or Xn AP).
6. The Local LMF computes the position estimate and returns it to the AMF over NLs.

7. The AMF forwards it to the requesting entity (e.g. UE or GMLC).

If the local LMF related information is stored in the serving AMF, the above step 2 and 3 should be omitted. The AMF can discover a suitable Local LMF serving this UE by itself.
Note 1: It is assumed that the AMF has the NLs interface with the Local LMF.
Note 2: Signaling procedures between gNB/UE and Local LMF needs to be further studied within RAN scope .
6.xx.4
Impacts on existing entities and interfaces
The Local LCS architecture requires LMF related functionalities implemented at NG-RAN, e.g, location measurement and location calculation. For the interactions between local LMF and AMF, NLs interface can be reused. Additionally signaling procedures between gNB/UE and Local LMF reuse the NRPPa protocol and NRPP protocol over wired and wireless interface.

6.xx.5
Evaluation

Since the LMF related capabilities are distributed in NG-RAN, the signaling transmission process via 5GC can be avoided, the solution can greatly improve the latency performance of the location service. Especially for the location service with stringent latency requirement, compared with the legacy LCS architecture, this solution can obtain the maximum gain. In addition, through the dynamic coordination of position resources, the solution can further improve the utilization rate of radio resources.
///////////////////////////////////////////////////////////////// End of change /////////////////////////////////////////////////////////////////////////////
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