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Abstract of the contribution: This contribution proposed the SBI based architecture for location service in 5GC.
1. Discussion
In the SA2 conference call on Sep 28th, the LCS architecture design options (as proposed in S2-175971 and S2-175712/S2-175716) were discussed. 

Feedbacks from the call indicated clearly that in the long run there were general interests for the LCS in 5GC architecture to support both regulatory and commercial use cases. Operators also expressed strong desire to have a futureproof 5GC LCS architecture, such that new services can be introduced without changing the architecture.  
Observation 1: 5GC LCS architecture needs to support both regulatory and commercial services, and needs to be extensible.  

Two main points had been discussed and requires working group decision:
· Use of SBI based architecture; and

· The function split among the NFs, e.g. LMF and AMF.

On the first point, based on the feedback, introducing the SBI based LCS architecture in Rel-15 allows a more consistent 5GC design (particularly in AMF behaviour) and is aligned with the SBI evolution in 5GC. In addition, this allows reuse of the existing SBI work and could effectively reduce the necessary standards efforts. 
More specifically, supporting the SBI based LCS architecture means that the LCS related network functions, e.g. LMF, GMLC, and AMF, need to implement SBI interfaces. This is straightforward for LMF and AMF, which are new 5GC elements and must support SBI according to earlier SA2 agreements. 

For GMLC, it interacts with both 5GC and External Client. Therefore, the support of SBI means that it shall use SBI for interactions with 5GC, while maintaining the Le interfaces towards the External Client, as proposed in S2-175715. For GMLCs that cannot support SBI, interactions with 5GC should be handled as interworking operations. 
Proposal 1: Endorse the SBI based LCS architecture in Figure 1 and Figure 2 for 5GC in Rel-15.  

Detailed proposal on documenting the 5GC LCS architecture is provided in S2-17xxxx.   
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Figure 1: Non-roaming reference architecture for Location Services
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Figure 2: Roaming reference architecture for Location Services

On the matter of function split, the discussion point is on whether the AMF should contain some part of the LCS functions, or all LCS related functions should locate in LMF. Essentially, this decides on if the GMLC will invoke Nlmf or Namf when accessing 5GC for the LCS services. 
The authors are of the opinion that LMF should be the NF that implements LCS specific functions, and therefore, Nlmf should be the interface to GMLC. The AMF should provide generic network functions that is reusable for all the services. In this sense, LMF access the services provides by Namf in the same way as SMF, SMSF, or other network functions. 
There are two advantages of this approach:

Firstly, the existing AMF function and procedures can be reused to support the LMF’s interactions with NG-RAN and UE. This results in relative small changes of existing Namf to support the LCS, and any enhancements to the Namf could be reused by other services, following the spirits of the SBI. This is also the approach that was followed for other "service functions" e.g. SMSF used for SMS.

Secondly, limiting the GMLC interactions to the Nlmf, it allows the LCS to evolve independent of the AMF and other core network functions. For example, new features could be added to LCS without requiring AMF enhancements, and changes to AMF wouldn’t affect the interface or procedures GMLC needs to support. 

Therefore, it is proposed that the LCS related functions should be located in LMF and GMLC should interact with LMF.   
Proposal 2: Endorse that the LCS related 5GC function should be located in LMF, and GMLC should interact with LMF.  

Detailed analysis of the LMF-AMF option vs. LMF only option is provided in S2-17yyyy, and the procedures for supporting LCS with the LMF only option for regulatory services is provided in S2-17zzzz.   

2. Proposals
The following proposals are made.

Proposal 1: Endorse the SBI based LCS architecture in Figure 1 and Figure 2 for 5GC in Rel-15.  

Proposal 2: Endorse that the LCS related 5GC function should be located in LMF, and GMLC should interact with LMF.  
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