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Rationale and Proposal
This paper is inspired by the proposals made by Qualcomm in S2-175716 andP2P LCS architecture that is currently documented in TS 23.501 Annex B, and finding a compromise.
The main focus of location services for 5GC in Rel-15 is to support positioning to meet regulatory requirements. An LCS (LoCation Services) architecture with LMF in the VPLMN is essential and sufficient for emergency services.
SA2 has agreed on the use of a service based interface (SBI) architecture for 5GC except for the N1, N2 and N4 reference points. The pros and cons for, at least in Rel-15, keeping the legacy LCS intra-core NW reference points have been discussed. Our assessment points in favour of adopting LCS into an SBI architecture. It is thus proposed to define an SBI based architecture for LCS by re-using the TS 23.271 procedures.
Proposal 1:
Define an SBI based architecture for LCS in Rel-15.
However, the Le and Lr, the protocols are not defined by 3GPP and are not SBI compliant but would be difficult to replace – e.g. due to impacts to external clients and to GMLCs in non-5GC PLMNs. This leads to the following proposal:

Proposal 2:
Keep existing protocols developed outside of 3GPP for GMLCs for the Lr and Le interfaces.
The External LCS Client and the GMLC can be assumed unaware if target device is attached to a CS, PS, EPS or 5GS domain. Further the SLh reference point support the CS, GPRS and EPS domains. By keeping the SLh interface, with minor amendments, as interface to UDM an additional interface at the GMLC is avoided.    
Proposal 3: Reuse the SLh reference point defined for EPC between GMLC and UDM.
To minimize the amount of rework on 3GPP specifications as well as on implementation of LCS nodes it is beneficial if existing procedures defined in TS 23.271 for EPC can be keept. The most efficient way to achieve this would be to map applicable stage 2 procedures in TS 23.271 to SBI based procedures.
Proposal 4:
Define the procedures for LCS Rel-15 by doing SBI mapping of applicable procedures in TS 23.271.
Proposal 5: If agreed, send LS to CT4 to further develop the SBI procedures and protocols for LCS for 5GC using the principles agreed in Proposal 4.

Proposal 6: Once agreed, move the content of Annex B into the normative part of the 23.501. (No updates to 23.271 but simple reference?)
2
Proposed modification

It is proposed to modify TS 23.501 as follows and propose to move the content of Annex B into appropriate sub clauses in 23.501. 
* * * * Start Change * * *.*
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Annex B (informative):
Location Services temporary placeholder
Editor's note:
This is placeholder for changes to Location Service for 5G System.

B.1
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

GMLC
Gateway Mobile Location Centre

HGMLC
Home GMLC

LMF
Location Management Function

LRF
Location Retrieval Function

VGMLC
Visited GMLC
B.2
Non-Roaming Reference Architecture

Figure B.2-1 shows architectural support for location services for non-roaming scenarios using  service-based interface  representation, where applicable.
Note: The reference points SLh and Le are shown for completeness only, see section B.4 for detailed information. 

Only entities directly relevant to location services are shown.
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Figure B.2-1: Non-roaming reference architecture for Location Services
Figure B.2-2 shows architectural support for location services for non-roaming scenarios, using the reference point representation showing how various network functions interact with each other.
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Figure B.2-2: Non-roaming reference architecture for Location Services in reference point representation

B.3
Roaming Reference Architecture

Figures B.3-1 shows the architectural support for location services for roaming scenarios using  service-based interface  representation where applicable. 

Only entities directly relevant to location services are shown.
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Figure B.3-1: Roaming reference architecture for Location Services
Figure B.3-2 shows architectural support for location services for roaming scenarios, using the reference point representation showing how various network functions interact with each other.
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Figure B.3-1: Roaming reference architecture for Location Services in reference point representation

B.4
Reference Points 
B.4.1
Service Based Interfaces
The following service-based interfaces  are defined for location services.
Ngmlc:
Service-based interface exhibited by GMLC.

Nlmf:
Service-based interface exhibited by LMF .



The following service-based interfaces may need modification to support location services.
Ngamf:
Service-based interface exhibited by AMF.
Protocols for these interfaces are defined or amended by doing SBI mapping of procedures in TS 23.271 [X] per section B.6.

B.4.2
Existing reference points (point to point)
SLh:
Reference point between a GMLC and the HSS/UDM.

Le:
Reference point between a GMLC and a LCS Client.
Lr:
Reference point between two GMLCs.
B.4.3
Reference points used in reference point representation
NGLg:
Reference point between a GMLC and an AMF.

NGLs:
Reference point between an AMF and LMF.
B.5
LMF Functions

The LMF includes the following functionality (see note):

-
Supports location determination for a UE.

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

-
Obtains uplink location measurements from the NG RAN.

-
Obtains non-UE associated assistance data from the NG RAN.


B.6 Mapping to applicable procedures from TS 23.271
Table B.6-1 Shows the allocation of LCS functional entities to 5GS network elements

Table B6.1: Allocation of LCS functional entities to EPS elements and 5GS elements

	
	UE
	RAN
	GMLC
	MME/AMF
	E-SMLC/

LMF
	HLR/HSS/UDM
	PPR
	PMD
	Client

	Location client functions

	LCF
	X
	
	
	X
	
	
	
	
	X

	LCF
Internal
	
	
	
	
	
	
	
	
	

	Client handling functions

	LCCTF
	
	
	X
	
	
	
	
	
	

	LCCF
	
	
	X
	
	
	
	
	
	

	LCAF
	
	
	X
	
	
	
	
	
	

	LCZTF
	
	
	X
	
	
	
	
	
	

	System handling functions

	LSCF
	
	
	
	X
	
	
	
	
	

	LSBF
	
	
	X
	X
	
	
	
	
	

	LSOF
	X
	X
	X
	X
	X
	
	
	
	

	LSBcF
	
	X
	
	
	X
	
	
	
	

	LSCTF
	
	
	X
	
	
	
	
	
	

	LIMS-IWF
	
	
	X (Note 1)
	
	
	
	
	
	

	Subscriber handling functions

	LSAF
	
	
	X
	X
	
	
	X
	
	

	LSPF
	
	
	X
	X
	
	X
	X
	
	

	LSTF
	
	
	
	
	
	
	
	X
	

	Positioning functions

	PRCF
	
	
	
	
	X
	
	
	
	

	PCF
	X
	
	
	
	X
	
	
	
	

	PSMF
	X
	X
	
	
	
	
	
	
	

	PRRM
	
	X
	
	
	
	
	
	
	

	
	UE
	RAN
	GMLC
	MME/AMF
	E-SMLC/

LMF
	HLR/HSS/UDM
	PPR
	PMD
	Client


NOTE 1:
The LIMS-IWF may optionally be located within the GMLC. If it is not located within the GMLC, it shall use the Le or Lr reference point to interface to the GMLC.

Procedures in TS 23.271 [X] that require development of mapped SBI procedures and protocols to support regulatory requirements

	Procedures
	Procedure involved network elements
	Core network type

	Section 9.1.15


	UE
	RAN
	MME
	E-SMLC
	HSS
	LRF/GMLC
	LCS Client
	
	EPC

	
	UE
	NG RAN
	AMF
	LMF
	UDM
	LRF/GMLC
	LCS Client
	
	5GC

	Section 9.1.16


	UE
	RAN
	MME
	E-SMLC
	LRF/GMLC
	LCS Client
	
	
	EPC

	
	UE
	NG RAN
	AMF
	LMF
	LRF/GMLC
	LCS Client
	
	
	5GC

	Section 9.1.17


	UE
	RAN
	MME
	E-SMLC
	LRF/GMLC
	LCS Client
	
	
	EPC

	
	UE
	NG RAN
	AMF
	LMF
	LRF/GMLC
	LCS Client
	
	
	5GC

	Section 9.3a


	UE 
	eNodeB
	MME
	E-SMLC
	
	
	
	
	EPC

	
	UE
	NG RAN
	AMF
	LMF
	
	
	
	
	5GC

	Section 9.4.3a
	MME
	
	
	
	
	
	
	
	EPC

	
	AMF
	
	
	
	
	
	
	
	5GC

	Section 9.4.5.2
	E-SMLC 
	
	
	
	
	
	
	
	EPC

	
	LMF
	
	
	
	
	
	
	
	5GC

	Section 9.4.5.4
	MME
	LRF/GMLC
	
	
	
	
	
	
	EPC

	
	AMF
	LRF/GMLC
	
	
	
	
	
	
	5GC

	Section 9.7
	UE
	
	
	
	
	
	
	
	EPC

	
	UE
	
	
	
	
	
	
	
	5GC


Procedures in TS 23.271 [X] that require development of mapped SBI procedures and protocols to support non-regulatory requirements:

	Procedures
	Procedure involved network elements
	Core network type

	Section 9.1.18


	UE
	RAN
	MME
	E-SMLC
	LRF/GMLC
	LCS Client
	
	
	EPC

	
	UE
	NG RAN
	AMF
	LMF
	LRF/GMLC
	LCS Client
	
	
	5GC

	Section 9.1.19


	UE 
	eNodeB
	MME
	E-SMLC
	
	
	
	
	EPC

	
	UE
	NG RAN
	AMF
	LMF
	
	
	
	
	5GC

	Section 9.2.6
	MME
	
	
	
	
	
	
	
	EPC

	
	AMF
	
	
	
	
	
	
	
	5GC

	Section 9.5.4
	UE
	H-GMLC/PPR
	
	
	
	
	
	
	EPC

	
	UE
	H-GMLC/PPR
	
	
	
	
	
	
	5GC

	Section 9.6
	UE
	MME
	
	
	
	
	
	
	EPC

	
	UE
	AMF
	
	
	
	
	
	
	5GC


Procedures in TS 23.271 [X] that solely are using existing reference point and thus do not require development of SBI procedures and protocols:

	Procedures
	Procedure involved network elements
	Core network type

	Section 9.1.1


	UE
	RAN
	MME
	E-SMLC
	R-/H-/V-GMLC
	HSS
	LCS Client
	
	EPC

	
	UE
	NG RAN
	AMF
	LMF
	R-/H-/V-GMLC
	UDM
	LCS Client
	
	5GC

	Section 9.1.1A


	UE 
	eNodeB
	MME
	E-SMLC
	R-/V-GMLC
	HSS
	LCS Client
	
	EPC

	
	UE
	NG RAN
	AMF
	LMF
	R-/V-GMLC
	UDM
	LCS Client
	
	5GC
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