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Abstract of the contribution: This paper analyzes solutions for KI#7and proposes interim conclusions.
Discussion:
1. Currently we/SA2 still waiting response from SA1 and RAN2 on LS OUT (S2-185792 LS OUT on Location Service exposure to NG-RAN). 
a) RAN2 replied in S2-1810028/ R2-1813425.” So far, RAN2 has not identified specific use cases for RAN knowing UE’s location.  RAN2 will study this issue as part of the Rel-16 SI.”
2. For solutions discuss exposure within 5G CN, to AF outside of CN, to NG-RAN, table 1 capture initial evaluations, and comparison, based on following aspects:
a) Upon the receipt of location request from external AF, which NF that the NEF will forward the location request, and:
b) How this NF is select by NEF?
c) The interface aspects of the NEF,
d) How to support internal LCS client, e.g. location consumer inside 5G CN ?
e) Location service supported e.g. Deferred triggered, periodic, one time locations
f) Other aspects, and impacted NFs;
3. Based on current TR23.731V060, it is possible to evaluate and reach some interim conclusions during SA2#129:
a) For solutions address LCS exposure to AF outside of HPLMN, following aspect should be discussed :
i. For exposure location service to AF outside of HPLMN, NEF should provide new APIs to the AF; and related services and service operation need be provided on Nnef interface;
ii. The NEF should forward receive LCS request from AF to GMLC, to progress location service; procedure defined in 6.9. or 6.23 (GMLC based) could be used as basis;
iii. LMF should be used as serving NFs to handle LDR type and/or periodical request, and procedure defined in 6.9.3.3 could be used as basis;
b) For other aspect, deferred to next meeting:
i. Exposure location service to NF located in 5G-CN;
ii. Exposure location service to NF located in 5NG-RAN;

	
	Solution 9
	Solution 10
	Solution 14
	Solution 23
	Solution 11

	Which NF that NEF forwards the  received LCS request from external
	GMLC
	LMF
	GMLC
	a) HGMLC or
b) AMF
	Does not apply

	How such NF is selected?
	using the NRF service to find first GMLC, and in roaming case, HGMCL finds VGMLC by contacting UDM;
	Query UDM for serving LMF, if non, use NRF service to get one;
	Not Known, Le interface is used between NEF and GMLC;
	a) Not mentioned?
b) Query UDM to get serving AMF
	Does not apply

	Inter faces aspects of NEF
	North bound: Not mentioned;
	NEF need support the corresponding service interface
	an SBI to NEF for external client (?)
	SBI interface to NF, and new APIs to AFs
	Does not apply

	Internal exposure to NF within 5G-CN
	NF send request to GMLC;
GMLC provide service based interface for location request
	Solution itself does not differentiate external and internal exposure
	? not clear ?

an SBI interface (to the NEF for external client or directly to a GMLC in case of authorized clients);
	via NEF, then NEF forward LCS request to GMLC;
	Does not apply

	Internal exposure to NG-RAN
	Not mentioned
	Not mentioned
	Not mentioned
	Not mentioned
	For target UE in connect mode, the NG-RAN send Location request to AMF via N2

	Location Request 
type supported
	Deferred Location supported, related serving NF activate and de-act the trigger, detect the event of the trigger.
Serving NF not specified in CN, UE could be one. 
	Includes LDR and LIR;
Request, update, and cancel LDR request procedure defined.

LMF will handle such location request.
	Rel-15 defined procedure supported.

How to support “Deferred Location request” not clearly specified.
	
Including a request for triggered or periodic location.
	5GC NI LR used;

	Privacy checking
	GMLC perform
	serving LMF performs
	HGMLC interacts with UDM to perform
	a) HGMLC interact with UDM
c) NEF interact with UDM

	Not mentioned.

	Other aspects
	Target UE located in EPC considered.
	UE provides the expected location privacy provisioning to the network(LMF) proposed.
	LMF selection criterias defined
	Enhanced NG-RAN Location Reporting Procedure proposed
	Only UE in connect mode, such solution works.

	Other key issues addressed
	Key Issue 3: "Support of low latency LCS"
	Key issue 4 "Reduce overhead for repetitive non-successful privacy verification".
	Key Issue 1 (Enhancement to LCS Architecture)
	
	Key Issue 1 "Enhancements to LCS architecture"

	Impacted NFs
	NEF,GMLC,UDM
	NEF,UDM,LMF
	AMF,LMF,GMLC,UDM,CHF
	AMF,UDM,NEF,NG-RAN
	NG-RAN,AMF,UDM,



Proposal
Proposal:
It is proposed to agree the following changes to TR 23.731.

[bookmark: _Toc523732518]*** Start of 1st change ***all new text in 1st change
8.x	Interim agreement for Key Issue #7
For Key Issue 7: Location service exposure, following interim agreements are reached: 
-	Interim agreement 1: For exposure location service to AF outside of HPLMN, NEF should provide new APIs to the AF; and related services and service operation need be provided on Nnef interface;
-	Interim agreement 2: The NEF should forward receive LCS request from AF to GMLC, to progress location service; procedure defined in 6.9. or 6.23 (GMLC based) could be used as basis;
-	Interim agreement 3: LMF should be used as serving NFs to handle LDR type and/or periodical request, and procedure defined in 6.9.3.3 could be used as basis;
*** End of 1st change *** 

*** Start of 2nd change ***all new text in 2nd change
7.x	Evaluation of Solutions for Key Issue #7
Capture Table 1 there, depends on meeting discussion.
*** End of 2nd change

