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[bookmark: _Ref349588338]1. 	Discussion
The latest baseline text for TR 38.856 describes the Location Services Procedures when an LMC is used for 
	-	RAN Induced Location Request (RI-LR), and
	-	5GC Mobile Terminated Location Request (5GC-MT-LR).
However, the Location Services Procedures when an LMC is used for
	-	Network Induced Location Request (NI-LR),
	-	5GC Mobile Originated Location Request (5GC-MO-LR), and
	-	Deferred MT-LR Procedures for Periodic, Triggered, and UE Available Location Events
are currently missing. 
This contribution proposes a description for the missing location services procedures to complete section 5.2.1 of the TR.

Proposal: Add the attached text proposal to TR 38.856.

5.2	Impact on existing protocols and interfaces [FFS]
[bookmark: _Toc23690350]5.2.1	Location Service procedures involving LMC
Editor Note: flows are intended to show common operation for all architectures with LMC. Specific architectures may require further details
[bookmark: _Toc23690351]5.2.1.1	RAN Induced Location Request (RI-LR)
Figure 5.2.1.1-1 illustrates the steps applicable to the UE and NG-RAN node in case of RI-LR involving LMC. 
In this scenario, the UE is assumed to be in connected mode prior to step 1. The procedure assumes that the NG-RAN node is authorized to use the LCS service to obtain the target UE location estimation, and that notification and/or verification of location by the UE is not needed, e.g. which may be indicated in UDM privacy subscription for the UE and signaled to the serving gNB by the serving AMF as part of signaling connection establishment.
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Figure 5.2.1.1-1: RI-LR involving LMC
The steps of Figure 5.2.1.1-1 are as follows:
1.	Some function in the NG-RAN node (e.g. RRM, MDT) requests some location service (e.g. positioning) for a target UE to the LMC using signaling internal to the NG-RAN node.
EN:	Interactions with the local positioning client are FFS.
EN:	Enhancements to F1AP, if needed (e.g. in case the requesting function is in the DU), are FFS.
2.	The NG-RAN node (LMC) sends an LCS Indication message to the AMF, indicating that UE positioning is being performed locally (LCS session start). The LCS Indication message includes information about the “local” LCS Request that may be useful for the AMF (location management information), e.g. the same or subset of information contained in a “normal” location service request (e.g. MT-LR) such as Location Quality of Service information.
EN:	Whether this step is needed, and under which conditions is FFS; e.g., may involve SA2.
3.	The AMF stores the relevant location management information in the UE location context, to be used for coordination of concurrent LCS requests, e.g. if the AMF receives an MT-LR while there is an active location session at the LMC for the same UE.
EN:	Whether this step is needed, and under which conditions is FFS; e.g., may involve SA2.
EN:	Coordination with the 5GC, if needed, is FFS.
4a.	The LMC may instigate location procedures internal to the NG-RAN node – e.g. to obtain positioning measurements or assistance data. The LMC may also instigate location procedures with neighbor NG-RAN nodes – e.g. to obtain assistance data such as PRS configuration of TPs served by the neighbor NG-RAN node(s).
EN:	Enhancements to XnAP, if needed, are FFS.
4b.	The LMC may instigate location procedures with the UE – e.g. to obtain a location estimate or positioning measurements or to transfer location assistance data to the UE.
5.	The LMC responds to the requesting function in the NG-RAN node and includes any needed results – e.g. success or failure indication and, if requested and obtained, a location estimate for the UE.
6.	If the response in step 5 ends the local LCS session, the NG-RAN node (LMC) sends an LCS Indication message to the AMF indicating that positioning is no longer being performed locally for the target UE (LCS session stop).
EN:	Whether this step is needed, and under which conditions is FFS; e.g., may involve SA2.
[bookmark: _Toc23690352]5.2.1.2	5GC Mobile Terminated Location Request (5GC-MT-LR)
Figure 5.2.1.2-1 illustrates the steps applicable to the UE and NG-RAN node in case of 5GC-MT-LR involving LMC. In this scenario, the UE is assumed to be in connected mode prior to step 1.
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Figure 5.2.1.2-1: 5GC-MT-LR involving LMC
The steps of Figure 5X.2.1.2-1 are as follows:
1.	Some LCS entity in the 5GC (e.g. GMLC) requests some location service (e.g. positioning) for a target UE to the serving AMF (see step 4 of Figure 6.1.1-1 in TS.23.273 [3]).
2.	If the UE must either be notified or notified with privacy verification the Location Notification/Verification procedures occur as specified in TS 23.273 [3]. 
32.	The AMF selects the serving NG-RAN node (LMC) to perform the positioning, based on e.g. knowledge of the NG-RAN node’s location management capabilities, Requested Quality of Service information, etc.
Note 1:	The details of whether to select LMC are SA2 scope, including whether it is part of the LMF Selection function or a new function of the AMF.
43.	The AMF sends a location service request to the NG-RAN node (LMC) via NGAP, instructing it to perform the UE positioning.
54.	Same as steps 4a/4b of the RI-LR procedure in clause X.Y2.1.
65.	The NG-RAN node (LMC) provides a location service response to the AMF via NGAP and includes any needed results – e.g. success or failure indication and, if requested and obtained, a location estimate for the UE.
76.	The AMF returns a location service response to the 5GC entity of step 1 and includes any needed results – e.g. a location estimate for the UE (see step 10 of Figure 6.1.1-1 in TS.23.273 [3]).
5.2.1.3	Network Induced Location Request (NI-LR)
Figure 5.2.1.3-1 illustrates the steps applicable to the UE and NG-RAN node in case of NI-LR involving LMC. 


Figure 5.2.1.3-1: NI-LR involving LMC
The steps of Figure 5.2.1.3-1 are as follows:
1.	The UE registers to the 5GC for emergency services or requests the establishment of a PDU session related to an applicable regulatory service (e.g., emergency session initiation). 
2.-5.	Same as steps 3-6 of the MT-LR procedure in clause 5.2.1.2.
6.	The AMF provides the location estimate for the UE to 5GC LCS Entities (see clause 6.10.1 in TS.23.273 [3]).
5.2.1.4	5GC Mobile Originated Location Request (5GC-MO-LR)
Figure 5.2.1.4-1 illustrates the steps applicable to the UE and NG-RAN node in case of 5GC-MO-LR involving LMC. In this scenario, the UE is assumed to be in connected mode prior to step 1.


Figure 5.2.1.4-1: 5GC-MO-LR involving LMC
The steps of Figure 5.2.1.4-1 are as follows:
1.	The UE sends an MO-LR Request to the AMF for location services (e.g., location assistance data or location estimate). 
2.	The AMF selects the serving NG-RAN node (LMC) to perform the positioning, based on e.g. knowledge of the NG-RAN node’s location management capabilities, Requested Quality of Service information, etc.
Note 1:	The details of whether to select LMC are SA2 scope, including whether it is part of the LMF Selection function or a new function of the AMF.
3.	The AMF sends a Location Request to the serving NG-RAN Node. The request includes an indication whether a location estimate, or location assistance data is requested.
4.	The LMC performs the positioning procedures (to obtain the UE location or to transfer assistance data, as requested at Step 3).
5.	When a location has been obtained or when the requested location assistance data has been transferred to the UE, the serving NG-RAN Node returns the Location Response to the AMF to return the current location of the UE or confirm the transfer of assistance data.
6.	Signalling with other 5GCN LCS entities may take place, e.g., to notify the GMLC (e.g., for charging purposes) or to transfer the location estimate to a 3rd party as specified in TS 23.273 [3].
7.	The AMF sends a MO-LR Response to the UE with the result of the location service (e.g., location estimate).
5.2.1.5	Deferred MT-LR Procedures for Periodic, Triggered, and UE‑Available Location Events
Figure 5.2.1.5-1 illustrates the steps applicable to the UE and NG-RAN node in case of an deferred 5GC MT-LR procedures involving LMC. 


Figure 5.2.1.5-1: Deferred MT-LR for periodic, triggered and UE available location events involving LMC
The steps of Figure 5.2.1.5-1 are as follows:
1.	The serving AMF of the target UE receives a Location Request for a Deferred MT-LR. 
2.	If the UE is not currently reachable (e.g. is using eDRX or PSM), the AMF waits for the UE to become reachable.
3.	Once the UE is reachable, if the UE is then in CM IDLE state, the AMF initiates a network triggered Service Request procedure to establish a signalling connection with the UE. 
4.	If the UE must either be notified or notified with privacy verification the Location Notification/Verification procedures occur as specified in TS 23.273 [3].
5.	The AMF selects the serving NG-RAN node (LMC) to perform the positioning.
6.	The AMF sends a Location Request the serving NG-RAN Node. 
7.	The LMC performs the positioning procedures to obtain the UE location.
8.	If periodic or triggered location was requested, the LMC sends LCS Periodic-Triggered Invoke Request to the UE as specified in TS 23.273 [3]. 
9.	The LMC sends the LCS Response message to the AMF to respond to the request at step 6. 
For a request for the UE available location event, the response includes any UE location obtained at step 7 and the LMC then releases all resources.
For a periodic or triggered location request, the response includes any location obtained at step 7, a confirmation of whether periodic or triggered location was successfully activated in the UE according to step 8.
10.	The AMF sends any location received at step 9 and, for periodic or triggered location, a confirmation of whether or not periodic or triggered location was successfully activated in the target UE to 5GC LCS Entities.
11.	For a periodic or triggered location request the UE monitors the occurrence of the trigger or periodic event requested in step 8.
12.	The UE obtains any location measurements, or a location estimate that were requested or allowed at step 8.
13.	The UE performs a RRC Connection Establishment if in RRC-IDLE state and sends an LCS Event Report to the LMC. The event report may indicate the type of event being reported and may include any location measurements or location estimate obtained at step 12. 
14.	If a location estimate is needed for event reporting, the LMC performs the positioning procedures.
15.	The LMC sends the event report (e.g., location estimate) to LCS entities in the 5GC.
16.	The UE continues to monitor for further periodic or trigger events and instigates steps 12-15 each time a trigger event is detected.
[bookmark: _Toc23690353]5.2.2	Impacts on Signalling protocols and interfaces
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7. UE Positioning Procedures
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