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1.
 Introduction

Changes to the LMF based location solution (Solution 2) are proposed to show how the following key issue can be supported:


-
Key Issue xx: Coexistence with the Location Solution in Release 15
2.
Proposed Changes to TR 23.731 
**** FIRST CHANGE ****
2
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6.2.4
Compatibility with the Location Solution for regulatory services in Release 15 





6.2.4.1
Architectural Compatibility 
Figures 6.2.4.1-1 and 6.2.4.1-2 show service based and reference point representations, respectively, for the non-roaming architecture for the LMF based solution from Figures 6.2.2-1 and 6.2.2-2, respectively. The figures also show the differences to the non-roaming architecture for the location solution for Release 15 in Figures 4.4.4.1-1 and 4.4.4.1-2 in TS 23.501 [4]. The differences are highlighted by showing NFs and reference points which are present in the Release 15 solution but not in the LMF based solution using dashed lines and by showing NFs and reference points present for the LMF based solution but not Release 15 solution using dotted lines.
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Figure 6.2.4.1-1: Non-roaming reference architecture for LMF Based Solution versus Rel-15 Location Solution
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Figure 6.2.4.1-2: Non-roaming reference architecture for LMF Based Solution versus Rel-15 Location Solution in reference point representation
Figures 6.2.4.1-1 and 6.2.4.1-2 show that there are only two major differences. First, an LRF is present for the Rel-15 solution but absent for the LMF based solution. As the LRF provides support for regulatory location services but not commercial location services (e.g. as described in TS 23.167 [xx]), it is not needed for commercial location support by the LMF based solution. The second difference concerns the replacement of the NLg reference point between the GMLC and AMF in the location solution in Rel-15 by an NLg* reference point between the GMLC and LMF in the LMF based location solution. The consequences of this are described further down.
Apart from these differences, the Rel-15 location solution and the LMF based location solution use the same set of NFs and the same set of reference points. In a PLMN, in which both solutions were present, the non-roaming architecture would be as shown in Figures 6.2.4.1-1 and 6.2.4.1-2 with all NFs and all reference points in each figure being present. This illustrates how both solutions may coexist in the same PLMN. The coexistence can be associated with a set of procedures and signalling supported by the common NFs (GMLC, AMF, LMF, NG-RAN and UE) for regulatory location as defined in Rel-15 and another set of procedures and signalling for commercial location as supported by these common NFs for the LMF based solution.

6.2.4.2
Compatibility on the N1 Reference Point
The description of the procedures for the LMF based solution in clause 6.2.3 shows that AMF service operations defined for Rel-15 can be used to support all communication between an LMF and UE for both supplementary services and positioning for the LMF based location solution. Usage of AMF service operations in Rel-15 to support supplementary services occurs in steps 10 and 11 of Figure 6.2.3.1-1, steps 2, 3, 11 and 12 of Figure 6.2.3.2-1, steps 16, 17, 19, 20, 27 and 29 of Figure 6.2.3.3-1, steps 16 and 17 of Figure 6.2.3.4-1 and steps 16, 17, 19 and 20 of Figure 6.2.3.5-1. Transfer of a supplementary services message from an LMF to a UE in these steps is based on Rel-15 support for NAS transport message transfer from an AMF to the UE. Transfer of a supplementary services message from a UE to an LMF is also based on NAS transport message transfer to an AMF and makes use of the routing identifier added for positioning message transfer in clause 4.13.5.4 of TS 23.502 [5] to identify a destination LMF. The only departure from Rel-15 is to introduce a “default routing identifier” which is used to route to any LMF, as selected by an AMF, when transferring an MO-LR request from a UE where there is no preassigned LMF (e.g. as for steps 2 and 3 of Figure 6.2.3.2-1 and step 27 of Figure 6.2.3.3-1). This would be a new enhancement but can be backward compatible with a Release 15 UE by defining a default routing identifier which can be configured in later UEs and ensuring that the default routing identifier is never assigned to a particular LMF in any PLMN.
Transfer of positioning messages between an LMF and UE (e.g. as at step 14 of Figure 6.2.3.1-1, step 6 of Figure 6.2.3.2-1, step 18 of Figure 6.2.3.3-1, steps 20, 21, 30 and 31 of Figure 6.2.3.4-1) uses the same transfer procedures as in Rel-15 as described in clause 4.13.5.4 of TS 23.502 [5], which are based on Namf communication service operations using NAS transport messages.
With the exception of the default routing identifier, the LMF based solution introduces no new changes to the N1 reference point and thus could be used with a legacy UE from Rel-15 for location procedures (e.g. 5GC-MT-LR without UE privacy notification) which do not demand new UE functions.
6.2.4.3
Compatibility on the N2 Reference Point
Use of the N2 interface to support message transfer between a UE and LMF for the LMF based location solution was described on clause 6.2.4.2 and did not result in any new impacts to the N2 reference point.
The N2 reference point is also used by both the location solution in Release 15 and the LMF based location solution to transfer positioning messages between an LMF and NG-RAN node to support network assisted positioning and non-UE associated network assistance data. This occurs for the LMF based solution in step 14 of Figure 6.2.3.1-1, step 6 of Figure 6.2.3.2-1, steps 18 and 28 of Figure 6.2.3.3-1, steps 18 and 31 of Figure 6.2.3.4-1 and steps 18, 31 and 32 of Figure 6.2.3.5-1. Message transfer for each of these steps uses AMF service operations and N2 transport operations from Rel-15, the same as the location solution in Rel-15 as described in clauses 4.13.5.5 and 4.13.5.6 in TS 23.502 [5]. There is thus no new impact to the N2 reference point. 
6.2.4.4
Compatibility on the NLs Reference Point
For the location solution in Release 15, the NLs reference point supports the following LMF services and service operations as defined in clause 5.2.15 of TS 23.502 [5] which are used by a consumer AMF for the Release 15 location solution.
Table 6.2.4.4-1: LMF Services consumed by an AMF 
	Service Name
	Service Operations
	Operation

Semantics
	Release 15 Location Consumer
	LMF Based Solution Consumer

	Nlmf_ Location
	DetermineLocation
	Request/Response
	AMF
	None


The services and service operations in Table 6.2.4.4-1 are not used by the LMF based solution nor is any other equivalent service needed on any other reference point. Thus, this portion of the location solution in Rel-15 does not need to be replicated in any way for the LMF based solution and can be used by a PLMN that supports both solutions for regulatory location but not commercial location. 
The NLs reference point also supports the following AMF services and service operations as defined in clause 5.2.2 of 23.502 [5] which are used by a consumer LMF for both the Release 15 location solution and the LMF based location solution. 
Table 6.2.4.4-2: AMF Services Consumed by an LMF
	Service Name
	Service Operations
	Operation

Semantic
	Rel-15 Location Consumer
	LMF based solution consumer

	Namf_Communication
	N1MessageNotify
	Subscribe / Notify


	LMF
	LMF

	
	N1MessageSubscribe
	
	note 1
	note 1

	
	N1MessageUnSubscribe
	
	note 1
	note 1

	
	N1N2MessageTransfer
	Request/ Response
	LMF
	LMF

	
	N2InfoSubscribe
	Subscribe / Notify


	note 1
	note 1

	
	N2InfoUnSubscribe
	
	note 1
	note 1

	
	N2InfoNotify
	
	LMF
	LMF

	Namf_EventExposure
	Subscribe
	Subscribe / Notify
	None
	LMF

	
	Unsubscribe
	Subscribe / Notify
	None
	note 1

	
	Notify
	Subscribe / Notify
	None
	LMF

	Namf_MT
	EnableUEReachability
	Request/Response
	None
	LMF



Note 1:
Usage of these service operations by a consumer LMF is not defined but could possibly occur as part of implementation.
The AMF service operations used for both Release 15 location and the LMF based location solution provide transfer of positioning messages and, for the LMF based solution, supplementary services messages, between an LMF and a UE or NG-RAN node. Except for use of a default routing identifier as discussed in clause 6.2.4.2, the usage of these service operations is the same for both solutions.

The additional AMF based service operations used by the LMF based solution but not the location solution in Release 15 that are shown in Table 6.2.4.4-2 enable an LMF to request an AMF to enable UE reachability and to subscribe to immediate or later notification of UE reachability and current serving cell ID. The Namf_EventExposure service operation also enables provision of information regarding UE subscription to MO-LR service as described for steps 4 and 5 of Figure 6.2.3.2-1. Alternatively, a new AMF (or possibly UDM) service operation might be defined to enable an LMF to request and obtain this information. This would be a new impact to an AMF (or UDM) and LMF. 
6.2.4.5
Compatibility on the NLg and NLg* Reference Points
For the location solution in Release 15, the NLg reference point supports the following AMF services and service operations as defined in clause 5.2.15 of TS 23.502 [5] which are used by a consumer GMLC.
Table 6.2.4.5-1: AMF Services consumed by a GMLC in Release 15
	Service Name
	Service Operations
	Operation

Semantic
	Rel-15 Location Consumer

	Namf_Location
	ProvideLocation
	Request/Response
	GMLC

	
	EventNotify
	Notify
	GMLC


For the LMF based location solution, the NLg* reference point supports the following LMF services and service operations as defined in clause 6.2.2.2 which are used by a consumer GMLC.
Table 6.2.4.5-2: LMF Services consumed by a GMLC for the LMF based solution
	Service Name
	Service Operations
	Operation

Semantics
	LMF based solution consumer

	Nlmf_ProvideLocation
	Obtain UE Location
	Request/Response
	GMLC

	Nlmf_EventNotify
	Report a UE location related event
	Notify
	GMLC


The Namf_Location_ProvideLocation service operation in Release 15 corresponds to the Nlmf_ProvideLocation service operation for the LMF based solution. Similarly, the Namf_Location_EventNotify service operation in Release 15 corresponds to the Nlmf_EventNotify service operation for the LMF based solution. The main differences between these corresponding service operations are as follows:

-
The service operations are provided by an AMF in Release 15 and by an LMF for the LMF based solution

-
The service operations support access to regulatory location services in Release 15 and to commercial location services for the LMF based solution

The first difference transfers functional support from an AMF in Release 15 to an LMF for the LMF based solution. For a PLMN already supporting regulatory location services, this would increase LMF impacts but not AMF impacts. For a PLMN supporting commercial location services only, this would avoid new AMF impact at the expense of location impact to an LMF, 
The second difference would be associated with different message content at stage 3 and different procedures for supporting the service operations at a GMLC.  The same type of difference occurs for support of location for regulatory services and commercial based services for EPS with regard to the Provide-Location-Request/Answer and Location-Report-Request/Answer Diameter commands for the MME-GMLC SLg interface defined in TS 29.172 [yy]. In the case of EPS, a common protocol is used for both types of location although the message content and procedures are partly different. This suggests that the protocols defined to support the service operations in Table 6.2.4.5-1 for Release 15 in TS 29.518 [zz] might be enhanced to support the service operations in Table 6.2.4.5-2 for the LMF based solution which would reduce stage 3 standardization. As an alternative, a new protocol might be defined for the NLg* reference point for the LMF based solution which reuses parameters defined in TS 29.518 [zz] for the NLg reference point. The extension of the protocol in TS 29.518 [zz] for the NLg reference point or, at least, the reuse of existing parameters for this protocol would reduce standardization impacts for the NLg* interface (compared to defining a new protocol from scratch) and would reduce impacts to support this protocol in any GMLC that already supports the location solution in Release 15. 
6.2.4.6
Compatibility on the NLh Reference Point
For the location solution in Release 15, the NLh reference point supports the following UDM services and service operations as defined in clause 5.2.3 of TS 23.502 [5] which are used by a consumer GMLC for the Release 15 location solution and for the LMF based location solution: 
Table 6.2.4.6-1: NF services provided by UDM

	NF service
	Service Operations
	Operation Semantics
	Rel-15 Location Consumer
	LMF based solution consumer

	UE Context 
Management (UECM)
	Get
	Request/Response
	GMLC
	GMLC


For the location solution in Release 15, this service operation is invoked by a GMLC using the GPSI or SUPI of the target UE and returns the serving AMF address. For the LMF based solution, the service operation is invoked by a GMLC using the GPSI or SUPI of the target UE and returns the serving AMF address and optionally a VGMLC address, an LMF address and/or subscribed privacy requirements. The service operation in Release 15 would thus be extended to support the LMF based solution. 
6.2.5
Impacts on existing entities and interfaces

Impacts to existing entities and interfaces are described here in terms of the additional impacts or reduced impacts compared to the 5GC location solution for regulatory services defined in Release 15. Impacts are categorized as follows:

New
An all new impact with no counterpart in Release 15 and no other existing impact.

Same
The same impact as in Release 15.

Same +/- X
The same impact as in Release 15 plus or minus X.

Commercial
Impact solely due to commercial location (e.g. privacy, LCS Client identification.

Existing
An impact that already exists in Rel-15 for EPS and is the same impact for 5GS.

6.2.5.1
Impacts to UDM and Nudm SBI

The Nudm_UE ContextManagement service operation defined in TS 23.502 [5] in Release 15 for use by as GMLC in obtaining the serving AMF address for a 5GC-MT-LR can be reused by the LMF Based solution without significant change. The only difference to Release 15 would be to enable the service operation to be used by an GMLC in a different PLMN than the HPLMN to support roaming scenarios.

UDM impact:
same.

Nudm SBI impact:
same + inter-PLMN support.

6.2.5.2
Impacts to GMLC and Ngmlc SBI

No Ngmlc SBI is defined in Release 15 and none is needed for the LMF Based solution.

However, the GMLC is a consumer of several SBIs and performs certain other actions associated with receiving a location request from another GMLC or LCS Client, sending a location request to another GMLC or LMF and selecting an LMF. The impacts are summarized in Tables 6.2.5.2-1 and 6.2.5.2.-2 for a VGMLC and HGMLC, respectively, for the different location procedures described in clause 6.2.3 and are compared with corresponding GMLC impacts defined in Release 15. In a non-roaming scenario, a GMLC would have both the VGMLC and HGMLC impacts except for the GMLC-GMLC interaction which would not be an impact.

Table 6.2.5.2-1: VGMLC Impacts for the LMF Based Solution

	Procedure
	Description
	Corresponding or Similar Rel-15 Impact (if any)

	5GC-MT-LR

Periodic Triggered 5GC-MT-LR
	Receive a location request for a target UE from an HGMLC and return a location response

Impact: new
	None

	
	Select an LMF in the VPLMN

Impact: new
	None

	
	Obtain a location estimate for a target UE from an LMF using the Nlmf ProvideLocation service operation.

The Nlmf ProvideLocation service operation can be an extension of the Namf Location ProvideLocation service operation at a stage 3 level with additional support for commercial location.

Impact: Same + commercial
	Obtain a location estimate for a target UE from an AMF using the Namf Location ProvideLocation service operation.

	5GC-MO-LR TTTP
	Receive a location estimate for a UE from an LMF using the Nlmf EventNotify service operation and transfer to an HGMLC.

The Nlmf EventNotify service operation can be an extension of the Namf ProvideLocation service operation at a stage 3 level.

Impact: same + commercial
	Receive a location estimate for a UE for an emergency services call from an AMF using the Namf Location EventNotify service operation and provide to a PSAP.

	Periodic / Triggered

5GC-MT-LR
	Receive periodic (or triggered) location responses from an LMF using the LMF EventNotify service operation and transfer to an HGMLC

The Nlmf ProvideLocation service operation can be an extension of the Namf Location ProvideLocation service operation at a stage 3 level with additional support for commercial location and event triggers.

Impact: Same + commercial + event triggers
	Receive a location estimate for a UE for an emergency services call from an AMF using the Namf Location EventNotify service operation and provide to a PSAP.


Table 6.2.5.2-3: HGMLC Impacts for the LMF Based Solution

	Procedure
	Description
	Corresponding or Similar Rel-15 Impact (if any)

	5GC-MT-LR

Periodic / Triggered 5GC-MT-LR
	Receive a location request for a target UE from an LCS Client and return a location response

Impact: same + commercial
	Receive a location request for a target UE from an LCS Client for regulatory services and return a location response.

	
	Verify LCS Client authorization and target UE privacy requirements.

Impact: new
	None

	
	Query UDM for serving AMF address and optionally LMF address and VGMLC address

Impact: same + LMF/VGLMC address query option
	Query UDM for serving AMF address

	
	Select a VGMLC in a VPLMN

Impact: new
	None

	
	Obtain a location estimate for a target UE from a VGMLC

Impact: new
	None

	5GC-MO-LR
	Receive a location estimate for a UE from a VGMLC and transfer to an LCS Client.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR
	Assign a reference number to a periodic or triggered 5GC-MT-LR.

Impact: new
	None

	
	Receive periodic (or triggered) location responses from a VGMLC and transfer to an LCS Client.

Impact: new
	None


6.2.5.3
Impacts to LMF and Nlmf SBI

For the LMF based solution, the LMF needs to support the Nlmf_ProvideLocation and Nlmf_EventNotify service operations shown in Table 6.2.2.2-1. The Nlmf_Location_DetermineLocation service operation defined in Rel-15 is not needed for the LMF Based solution.

Other impacts for the LMF are summarized below and are compared with LMF impacts already defined in Release 15.

Table 6.2.5.3-1: LMF Impacts for the LMF Based Solution

	Procedure
	Description
	Corresponding or Similar Rel-15 Impact (if any)

	5GC-MT-LR

Periodic / triggered 5GC-MT-LR
	Receive a location request for a target UE from a VGMLC using the Nlmf ProvideLocation service operation and return a location response.

Impact: new
	None

	
	Use the NRF service to select another AMF when a previous serving AMF is not available.

Impact: appears the same as needed for a GMLC in Rel-15
	The same impact seems needed for a 5GC-MT-LR or 5GC-MT-LR without UDM Query at a GMLC though it is not yet defined.

	
	Verify reachability of a target UE using the Namf MT_EnableUEReachability service operation.

Impact: new
	None

	
	Verify UE privacy requirements based on privacy requirements received from an HGMLC.

Impact: new
	None

	5GC-MT-LR

Periodic / Triggered 5GC-MT-LR

5GC-MO-LR
	Obtain UE status information (and subscription information for a 5GC-MO-LR) using the Namf UEStatus service operation.

Impact: new
	None

	
	Obtain downlink location measurements or a location estimate from a target UE using the Namf Communication N1N2MessageTransfer and Namf_Communication_N1MessageNotify service operations.

Impact: same
	Obtain downlink location measurements or a location estimate from a target UE using the Namf Communication N1N2MessageTransfer and Namf_Communication_N1MessageNotify service operations.

	
	Obtain uplink location measurements for a target UE from the NG-RAN using the Namf Communication N1N2MessageTransfer and Namf_Communication_N2InfoNotify service operations.

Impact: same
	Obtain uplink location measurements for a target UE from the NG RAN using the Namf Communication N1N2MessageTransfer and Namf_Communication_N2InfoNotify service operations.

	
	Obtain non-UE associated network assistance data from the NG-RAN using the Namf Communication N1N2MessageTransfer and Namf_Communication_N2InfoNotify service operations.

Impact: same
	Obtain non-UE associated network assistance data from the NG-RAN using the Namf Communication N1N2MessageTransfer and Namf_Communication_N2InfoNotify service operation.

	
	Compute a location estimate for a target UE based on information obtained from the UE and/or NG-RAN.

Impact: same
	Compute a location estimate for a target UE based on information obtained from the UE and/or NG-RAN.

	
	Continue location for a target UE after inter-AMF handover.

Impact: new
	None

	5GC-MO-LR
	Receive a supplementary services MO-LR request from a UE using the Namf Communication N1MessageNotify service operation and return a response to the UE containing any location estimate obtained using the Namf Communication N1N2MessageTransfer service operation.

Impact: new
	None

	
	For TTTP, select a VGMLC and send a location for the UE to the VGMLC using the Nlmf EventNotify service operation.

Impact: new
	None

	
	Verify UE subscription to an MO-LR using UE subscription information obtained from the serving AMF.

Impact: new
	None

	
	For an MO-LR for transfer of assistance data, transfer requested assistance data to the UE using the Namf Communication N1N2MessageTransfer service operation.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR


	Send a location event report to the VGMLC using the Nlmf EventNotify service operation to confirm activation in the UE of triggered or periodic location.

Impact: new
	None

	
	Select a VGMLC and send a location event report to the VGMLC using the Nlmf EventNotify service operation for each periodic or triggered location event detected by the UE (or LMF).
	None

	Periodic / Triggered

5GC-MT-LR

(not optimized)


	Send a supplementary services LCS Periodic-Triggered Event Invoke to a target UE to activate periodic or triggered location in the UE using the Namf Communication N1N2MessageTransfer service operation. Receive a confirmation from the UE using the Namf Communication N1MessageNotify service operation.

Impact: new
	None

	
	Receive a supplementary services MO-LR request from a UE using the Namf Communication N1MessageNotify service operation for each periodic or triggered location event detected by the UE.

Return a response to the UE confirming receipt using the Namf Communication N1N2MessageTransfer service operation.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR

(optimized)


	Optionally monitor and detect periodic or triggered location events.

Impact: new
	None

	
	Send a positioning protocol (e.g. LPP) message to a target UE to activate periodic or triggered location in the UE using the Namf Communication N1N2MessageTransfer service operation. Receive a confirmation from the UE using the Namf Communication N1MessageNotify service operation.

Impact: new
	None

	
	Receive a positioning protocol (e.g. LPP) message from a UE using the Namf Communication N1MessageNotify service operation for each periodic or triggered location event detected by the UE.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR

(low power)


	Assign and include UE IDs, ciphering information, a priority indication and criteria for use of NG-RAN connectionless transfer in the positioning protocol message sent to a target UE to activate periodic or triggered location in the UE.
	None

	
	Receive a network positioning message for an event report from a UE sent using connectionless NG-RAN transfer, and authenticate a UE ID and decipher an included positioning protocol message.
	None


6.2.5.4
Impacts to UE
For the LMF based solution, impacts for the UE are summarized below and are compared with LMF impacts already defined in Release 15.

Table 6.2.5.4-1: UE Impacts for the LMF Based Solution

	Procedure
	Description
	Corresponding or Similar Rel-15 Impact (if any)

	5GC-MT-LR

Periodic / triggered 5GC-MT-LR
	Receive a supplementary services request from an LMF for privacy notification and/or verification. Verify user privacy requirements if requested and return a supplementary services response to the LMF.

The supplementary services request is already defined for EPS.

Impact: existing
	None

	5GC-MT-LR

Periodic / Triggered 5GC-MT-LR

5GC-MO-LR
	Receive a DL positioning message from an LMF to request UE positioning capabilities, provide assistance data or request location information. Obtain any requested location information. Return any requested capabilities or location information to the LMF.

From a UE perspective, the positioning interaction can be the same as in Rel-15.

Impact: same
	Supports a UE Assisted and UE Based Positioning Procedure.

	5GC-MO-LR
	Send a supplementary services MO-LR request to an LMF via the serving AMF to request a location estimate, assistance data or TTTP. Receive a response from the LMF via the AMF.

The supplementary services request is already defined for EPS and transfer of the MO-LR van use the same NAS transport message as used to send positioning messages. Thus, the new impact is small

Impact: existing plus small addition
	None

	Periodic / Triggered

5GC-MT-LR


	Monitor for and detect periodic or triggered location events. Optionally obtain a location estimate when a location event is detected.

This impact is already defined for EPS.

Impact: existing


	None

	Periodic / Triggered

5GC-MT-LR

(not optimized)


	Receive a supplementary services LCS Periodic-Triggered Event Invoke from an LMF via the serving AMF to activate periodic or triggered location in the UE. Return a confirmation to the LMF.

The supplementary services messages are already defined for EPS and transfer can use the same NAS transport message as used to send positioning messages. Thus, the new impact is small

Impact: existing plus small addition
	None

	
	Send a supplementary services MO-LR request to an LMF for each periodic or triggered location event detected by the UE and receive a confirmation response from the LMF.

This impact is already defined for EPS.

Impact: existing
	None

	Periodic / Triggered

5GC-MT-LR

(optimized)


	Receive a positioning protocol (e.g. LPP) message from an LMF via the serving AMF to activate periodic or triggered location in the UE. Return a confirmation to the LMF.

Impact: new
	None

	
	Send a positioning protocol (e.g. LPP) message to the LMF for each periodic or triggered location event detected by the UE.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR

(low power)


	Receive UE IDs, ciphering information, a priority indication and criteria for use of NG-RAN connectionless transfer in the positioning protocol message which activates periodic or triggered location in the UE.
	None

	
	Depending on the received criteria, send event reports using NG-RAN connectionless transfer, including obtaining a signalling channel to a nearby RAN node and sending a positioning message containing a UE ID, an authentication code and a positioning protocol message containing event and location information. 
	None


6.2.5.5
Impacts to AMF and Namf SBI

The LMF based solution uses service based operations already defined for the AMF in TS 23.502 [5] except for the Namf_Location service operations which are not needed. However, to support a 5GC-MO-LR, it is assumed that the Namf EventExposure service operation is extended to allow provision of UE subscription information for an MO-LR. An alternative could be a new Namf service operation. A decision on preferred support is FFS.
6.2.5.6
Impacts to the NG-RAN
Except for support of a Periodic / Triggered 5GC-MT-LR using the low power procedure in subclause 6.2.3.5, there are no new impacts to the NG-RAN beyond what is already defined in Rel-15. However, in order to support new positioning methods (e.g. for NR), there may be new impacts, although these would not be specific to the LMF based solution.
For a Periodic / Triggered 5GC-MT-LR using the low power procedure in subclause 6.2.3.5, an NG-RAN node needs to support the following:


-
setup and release of a temporary signalling channel to a UE


-
receive a positioning message from a UE containing a positioning protocol message, a routing ID and other parameters


-
optionally obtain UL location measurements for the UE


-
send a network positioning message, containing the information from the UE and any UL location measurements, to an LMF identified by the routing ID via an AMF

More details of these impacts would need to be determined by RAN.

6.2.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
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