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* * * * First change * * * *
[bookmark: _Toc58920582][bookmark: _Toc114570768]4.3.3	Gateway Mobile Location Centre, GMLC
The Gateway Mobile Location Centre (GMLC) contains functionality required to support LCS. In one PLMN, there may be more than one GMLC.
A GMLC is the first node an external LCS client accesses in a PLMN (i.e. the Le reference point is supported by the GMLC). AFs and NFs may access GMLC directly or via NEF. The GMLC may request routing information and/or target UE privacy information from the UDM via the Nudm interface. After performing authorization of an external LCS Client or AF and verifying target UE privacy, a GMLC forwards a location request to either a serving AMF using Namf interface or to a GMLC in another PLMN using the Ngmlc interface in the case of a roaming UE.
The target UE's privacy profile settings shall always be checked in the UE's home PLMN prior to delivering a location estimate.
The "Visited GMLC" (VGMLC) is the GMLC, which is associated with the serving node of the target UE.
The "Home GMLC" (HGMLC) is the GMLC residing in the target UE's home PLMN, which is responsible for the control of privacy checking of the target UE.
Additional functions which may be performed by a GMLC to support location services include the following.
-	At an HGMLC, determine the serving AMF for a target UE when there is more than one serving AMF.
-	At an HGMLC, determine whether to attempt a second location request for a target UE from a different AMF when location information returned by a first AMF does not meet QoS requirements and there is more than one serving AMF.
-	At an HGMLC, support location requests from an external LCS client or NEF for a 5GC-MT-LR and deferred 5GC-MT-LR for periodic, triggered and UE available location events.
-	At an HGMLC, forward location requests for a roaming UE to a VGMLC or serving AMF in the VPLMN based on deployment configurations.
-	At an HGMLC, receive event reports from a VGMLC or LMF for a deferred 5GC-MT-LR for periodic or triggered location and return to an external LCS Client or NEF.
-	At an HGMLC, support cancelation of a periodic or triggered location.
-	At an HGMLC, receive location information from an VGMLC for a 5GC-MO-LR and forwards to an LCS Client or an AF (via NEF) if requested by the UE.
-	At a VGMLC, receive location requests from an HGMLC for a roaming UE and forward to a serving AMF.
-	At a VGMLC, receive event reports from an LMF for a deferred 5GC-MT-LR for periodic or triggered location for a roaming UE and forward to an HGMLC.
-	At a VGMLC, receive location information from an AMF for a 5GC-MO-LR and forwards to an HGMLC.
-	At an HGMLC, reject the LCS request coming from a LCS client, e.g. when the number of Target UEs in the LCS request exceeds the Maximum Target UE Number of such client.
-	At an HGMLC, allocate the reference number for each location request from an external LCS client for LDR.
-	At an HGMLC, assign the pseudonym if pseudonym indicator is received in the service request and transfer it to external LCS client, e.g. when core network provides the UE's location information to LCS client. Resolve the verinym from the pseudonym, if it is received from the LCS client.
-	At an HGMLC, resolve group identifier to identifier of individual UEs and aggregate responses to LCS Client or NEF during bulk operation procedure.
-  During UE mobility between 5GS and EPS, the GMLC transfers the LCS request between 5GS and EPS, may map the LCS QoS and (re-)initiate the LCS sessions towards the 5GS to/from EPS.  

* * * * Next Change * * * *
[bookmark: _Toc58920586][bookmark: _Toc114570772]4.3.7	Access and Mobility Management Function, AMF
The AMF contains functionality responsible for managing positioning for a target UE for all types of location request. The AMF is accessible to the GMLC and NEF via the Namf interface, to the RAN via the N2 reference point and to the UE via the N1 reference point.
Functions which may be performed by an AMF to support location services include the following.
-	Initiate an NI-LR location request for a UE with an IMS emergency call or to know a UE geographical area with NR satellite access for PLMN selection verification.
-	Receive and manage location requests from a GMLC for a 5GC-MT-LR and deferred 5GC-MT-LR for periodic, triggered and UE available location events.
-	Receive and manage location requests from a UE for a 5GC-MO-LR.
-	Receive and manage Event Exposure request for location information from an NEF.
-	Select an LMF.
-	Receive updated privacy requirements from a UE and transfer to a UDR via UDM.
-	Support cancelation of periodic or triggered location reporting for a target UE.
-	Support change of a serving LMF for periodic or triggered location reporting for a target UE.
-	When assistance data is broadcast by 5GS in ciphered form, the AMF receives ciphering keys from the LMF and forwards to suitably subscribed UEs using mobility management procedures.
-	Store UE Positioning Capability received from an LMF and send the UE Positioning Capability along with the received location request to an LMF.
NOTE:	Details of UE Positioning Capability is defined in TS 37.355 [20].
-  Provide the target MME ID to GMLC as part of Namf_Location_Response during 5GS to EPS handover to enable LCS session continuity

· * * * * Next change * * * *

5.X.1 LCS Continuity During UE Mobility
LCS session continuity during UE mobility shall be supported. Continuity of LCS sessions using LCS procedures like shall be supported. Continuity of LCS sessions with the following attributes shall be supported
- deferred triggered/periodic MT-LR, immediate MT-LR and MO-LR procedures
- using uplink, downlink or uplink + downlink positioning methods
5.X.1.1 Mobility Between 5GS and EPS 
LCS continuity of UE in RRC-CONNECTED state shall be supported. There could be a need for mapping the LCS QoS from the source RAT to the target RAT.
The Lr’ interface between the EPC-GMLC and 5GC-GMLC is implementation specific – they may also be co-located.

* * * * Next change * * * *
6.Y	Location Service Continuity between EPS and 5GS
Clause 6.Y.1 presents the location service continuity procedure from 5GS to EPS. Clause 6.Y.2 presents the location service continuity procedrue from EPS to 5GS. The GMLC in the Figure 6.Y-1 and Figure 6.Y-2 presents co-located EPC-GMLC and 5GC-GMLC or EPC-GMLC and 5GC-GMLC with the Lr' interface.
6.Y.1 Location Service Continuity from 5GS to EPS



Figure 6.Y-1: Location Service Continuity from 5GS to EPS
1. Target UE positioning is started in 5GS, e.g, after steps 1-15 of deferred 5GC-MT-LR procedure in clause 6.3.1, steps 1-12 of 5GC-MT-LR procedure in clause 6.1.2, or steps 1-5 of 5GC-MO-LR procedure in clause 6.2.
2. In the deferred periodic or triggered 5GC-MT-LR case, LMF sends the LCS Periodic-Triggered Invoke Request. 
3. The UE responds with LCS Periodic-Triggered Invoke Return Result
4. LMF sends the Nlmf_Location_DetermineLocation Response to AMF
5. In case of deferred MT-LT procedure, UE may continue to report measurements in 5GS
6. 5GS to EPS handover happens successfully as described in figure 4.11.1.2.1-1 of TS 23.502 [19] - AMF receives the relocation complete notification message from MME 
7. The AMF cancels the LCS session within 5GS
7.a. AMF invokes Nlmf_Location_CancelLocationRequest towards the LMF
7.b. LMF cancels the LCS session with the NG-RAN and UE
NOTE 1: The LCS session cancellation with the UE and NG-RAN is to be completed before the UE is handed over to LTE. To enable this, the AMF could initiate steps 6 and 7. 
8. AMF responds to the 5GC-GMLC with Namf_Location_ProvidePositioningInfo Response or Namf_LocationEventNotify indicating failure of the LCS session with cause = HO to EPC while also including the target MME ID for the UE
9. The 5GC-GMLC forwards the location request to the EPC-GMLC including all the parameters of the LCS Request and the target MME ID
10. The EPC-GMLC forwards the LCS Request to the Target MME received. The LCS session is started in EPS (eg., steps 2-10 in Figure 9.18 in TS 23.271 [4]).
NOTE 2: EPC-GMLC could do a mapping of LCS QoS (from the 5GS defined values to EPS defined one). For QoS attributes that are common between 5GS and EPS, the original LCS QoS defined values can be used as is in EPS. For QoS attributes that are specific to 5GS, the QoS mapping could be done to the most stringent QoS value with best effort handling in QoS Class.  
11. The UE location estimate is returned by the EPC-GMLC to the 5GC-GMLC 
12. 5GC-GMLC then forwards the same to the LCS Client.
* * * * Next change * * * *
6.Y.2 Location Service Continuity from EPS to 5GS



Figure 6.Y-2: Location Service Continuity from EPS to 5GS

1. Target UE positioning is started in EPS, e.g., after steps 1-16 of deferred EPC-MT-LR procedure for Periodic and Triggered Location procedure in Figure  9.1.19.1-1, steps1-7 of EPC-MT-LR procedure in Figure 9.18 or steps 1-4 of EPC-MO-LR procedure in Figure 9.8d in TS 23.271 [4] . In case of deferred MT-LT procedure, UE may continue to report measurements in 5GS
2. EPS to 5GS handover happens successfully as described in Steps 1-14 in Fig. 4.11.1.2.2.2-1 TS 23.502 [19] - MME receives Forward Relocation Complete Notification from the AMF 
3. The MME cancels the LCS session within 5GS
7.a. MME sends Location Abort Request towards the E-SMLC
7.b. LMF cancels the LCS session with the E-UTRAN and UE
NOTE 1: The LCS session cancellation with the UE and E-UTRAN is to be completed before the UE is handed over to LTE. To enable this, the AMF could initiate steps 2 and 3 in parallel. 
4. MME responds to the EPC-GMLC with Subscriber Location Report indicating failure of the LCS session with cause = HO to 5GC while also including the target AMF ID for the UE
5. The EPC-GMLC forwards the location request to the 5GC-GMLC including all the parameters of the LCS Request and the target AMF ID
6. The 5GC-GMLC forwards the LCS Request to the Target AMF received. The LCS session is started in EPS (eg., steps 2-10 in Figure 9.18 in TS 23.271 [4]).
NOTE 2: 5GC-GMLC could do a mapping of LCS QoS (from the EPS defined values to 5GS defined one). For QoS attributes that are common between 5GS and EPS, the original LCS QoS defined values can be used as is in 5GS. For QoS attributes that are specific to EPS, the QoS mapping could be done to the most stringent QoS value with best effort handling in QoS Class.  
7. The UE location estimate is returned by the 5GC-GMLC to the EPC-GMLC 
8. EPC-GMLC then forwards the same to the LCS Client.

* * * * End of changes * * * *
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