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* * * * First change * * * *
[bookmark: _Toc114570773]4.3.8	Location Management Function, LMF
The LMF manages the overall co-ordination and scheduling of resources required for the location of a UE that is registered with or accessing 5GCN. It also calculates or verifies a final location and any velocity estimate and may estimate the achieved accuracy. The LMF receives location requests for a target UE from the serving AMF using the Nlmf interface. The LMF interacts with the UE in order to exchange location information applicable to UE assisted and UE based position methods and interacts with the NG-RAN, N3IWF or TNAN in order to obtain location information.
The LMF shall determine the result of the positioning in geographical co-ordinates as defined in TS 23.032 [8] and/or in local co-ordinates as defined in TS 23.032 [8]. If requested and if available, the positioning result may also include the velocity of the UE. The coordinate type(s) is determined by LMF when receiving a location request, based on LCS Client type and supported GAD shapes. If the location request indicates regulatory LCS Client type the LMF shall determine a geographical location and optionally a location in local coordinates. For location request indicates a value added LCS Client type, the LMF may determine the UE location in local coordinates or geographical co-ordinates or both. If the supported GAD shapes is not received or Local Co-ordinates is not included in the supported GAD shapes, the LMF shall determine a geographical location.
NOTE 1:	Some RAT independent position methods (e.g. GNSS based position methods) can only determine a UE location in geographical co-ordinates. In such a case, the LMF may translate a UE location in geographical co-ordinates into a location in local co-ordinates when an origin for the local co-ordinates has known global coordinates. When an origin for the local co-ordinates does not have known global coordinates, position methods that can only determine a UE location in geographical co-ordinates cannot be used to determine a UE location in local co-ordinates.
Additional functions which may be performed by an LMF to support location services include the following.
-	Support a request for a single location received from a serving AMF for a target UE.
-	Support a request for periodic or triggered location received from a serving AMF for a target UE.
-	Determine type and number of position methods and procedures based on UE and PLMN capabilities, QoS, UE connectivity state per access type, LCS Client type, co-ordinate type and optionally service type and indication of requiring reliable UE location information.
-	Report UE location estimates directly to a GMLC for periodic or triggered location of a target UE.
-	Support cancelation of periodic or triggered location for a target UE.
-	Support the provision of broadcast assistance data to UEs via NG-RAN in ciphered or unciphered form and forward any ciphering keys to subscribed UEs via the AMF.
-	Support change of a serving LMF for periodic or triggered location reporting for a target UE.
-	Support of receiving stored UE Positioning Capability from AMF and support of providing updated UE Positioning Capability to AMF.
-	Map the UE location to a geographical area where the PLMN is or is not allowed to operate based on the request from AMF.
-	Support determination of a UE location at a scheduled location time.
-	Determine whether to use user plane or control plane for positioning.
-	Support handling of 5GC-MT-LR, 5GC-NI-LR, 5GC-MO-LR and deferred 5GC-MT-LR for periodic or triggered location over a user plane connection between UE and LMF.
Editor's note:	LMF functionality of user plan connection handling will be updated according to the protocol stack decision made by CT WG1 and SA WG3 groups.
-	Support collection of GNSS positioning assistance reference data from AFs.
-	Support location correction of target UE with positioning reference data.
NOTE 2:	Country, area within a country, or an international area can be supported as different types of geographical area.
-	Support a request for user plane reporting from a UE to an LCS Client or AF for a periodic or triggered 5GC-MT-LR. Subsequently, support the transfer of cumulative event reports from the target UE via control plane back to the H-GMLC and LCS Client or AF. Also support any request for assistance data received in a cumulative event report.
* * * * Second change * * * *
5.11	Collection of GNSSPositioning assistance Reference dataData
Positioning reference data can provide a known location to assist to improve positioning performance. Two types of positioning reference entity can provide positioning reference data: PRU as defined in TS 33.305 [9] and GNSS reference receiver. Positioning reference data includes identification and type of positioning reference entity and its known location information. LMF can retrieve positioning reference data from NRF with an area information (e.g. TAI(s) or CGI(s)).
LMF can collect GNSS positioning assistance reference data by reusing Data Collection from AF as described in clause 5.20a of TS 23.501 [18] and Naf_EventExposure service described in clause 5.2.19.2 of TS 23.502 [19]. The collection may be performed on a periodic or demand basis.
[bookmark: _GoBack]After the collection, LMF may send the collected GNSS assistance data to UEs via the procedures described in clause 6.14.1 (Broadcast of Assistance Data by an LMF) or clause 6.11.1 (UE Assisted and UE Based Positioning Procedure) during a positioning session.LMF may obtain the registration state of PRU from UDM and serving AMF. To impove the location accuracy of target UE, LMF performs positioning measurements of PRU according to the procedures defined in clause 6.11 and captures the measurements results for location correction of nearby target UE. 
LMFs collected GNSS assistance data may update its NF profile in NRF by indicating the TAs of which corresponding GNSS assistance data exists, then the LMF can be discovered and its collected GNSS assistance data can be used by other LMFs not having corresponding GNSS assistance data.

* * * * Third change * * * *
6.15	Positioning Reference Data Collection Procedure
Procedures for GNSS assistance data Collection
6.15.1	GNSS assistance data collection from untrusted AF via NEF
The following procedure is used by LMF to collect positioning assistance reference data information from AFs via the NEF. 
NOTE 1:	If the AF is external to 5GS, AF registers its available data to LMF via OAM configuration at NEF. If the AFs is internal to 5GS, the NEF may be ignored in the procedure.
The AF collectable data information includes: AF identification, AF service identification (e.g. endpoint information of Naf_EventExposure), available positioning reference data to be collected (e.g. identified by Event ID(s)).



Figure 6.15.1-1: Positioning reference data collection procedureGNSS assistance data collection from untrusted AF
1a-1c.	Reuse the steps 1a-1c in figure 6.2.2.3-1 of TS 23.288 [37] with following difference:
-	The AF should also provide its serving area to NEF. NEF should map the serving area into TA(s) if it is presented as geographical location and update the NEF profile in NRF including the serving area information.
1d-1e.	Reuse the steps 1d-1e in figure 6.2.2.3-1 of TS 23.288 [37] with following difference:
-	When LMF needs to discovery the available data from AFs and the appropriated NEF to collect GNSS assistance data, LMF additionally provides TAs in the Nnrf_NFDiscovery_Request_request service operation.
2-5.	Reuse the steps 2-5 in figure 6.2.2.3-1 of TS 23.288 [37] with following difference:
-	Besides available GNSS assistance data, AF also provides associated serving area of the GNSS assistance data and optional precise global coordinates of the source of the GNSS assistance data. NEF may map the serving area into a TA or TA list.
6.After LMF gets the GNSS assistance data, it can send the assistance data to UE via the procedures described in clauses 6.14 or 6.11.1 during a positioning session.
1a.	After the registration of AF available data at the NEF, NEF generates an event exposure with new EventID to be associated with available data to be collected from AF. NEF invokes Nnrf_NFManagement_NFUpdate_request service operation to update its registration information (i.e. NEF Profile) including the generated Event IDs, and associated AF identification.
1b.	NRF stores the received NEF registration information including available data to be collected from AF. NRF should map the known location of positioning reference entity into TA(s) and/or Cell(s) where the positioning reference entity is located.
1c.	NRF sends Nnrf_NFManagement_NFUpdate_response message to NEF.
1d.	When LMF needs to discovery the available data from AFs and the appropriated NEF to collect positioning reference data in an management area, NWDAF invokes Nnrf_NFDiscovery_Request_request service operation using as parameter the NEF NF Type, a list of Event ID(s), and an area identitication information(e.g. TAI(s) and/or Cell ID(s) .
1e.	NRF matches the requested query for available data in AFs with the registered NEF Profiles and sends this information via Nnrf_NFDiscovery_Request_response message to LMF.
NOTE 2:	After the registration and discovery procedure described in step 1, LMF identifies the available data per AF and the proper NEF to collect such data.
2.	The LMF subscribes to or cancels subscription to data in AF via NEF by invoking the Nnef_EventExposure_Subscribe or Nnef_EventExposure_Unsubscribe service operation. If the event subscription is authorized by the NEF, the NEF records the association of the event trigger and the LMF identity.
NOTE 3:	the consent of third party that operates positioning reference entity for retrieving positioning reference data in AF via NEF is not specified in this Release.
3.	Based on the request from the LMF, the NEF subscribes to or cancels subscription to data in AF by invoking the Naf_EventExposure_Subscribe/ Naf_EventExposure_Unsubscribe service operation.
4.	If the NEF subscribes to data in AF, the AF notifies the NEF with the data by invoking Naf_EventExposure_Notify service operation according to Event Reporting Information in the subscription.
5.	If the NEF receives the notification from the AF, the NEF notifies the LMF with the data by invoking Nnef_EventExposure_Notify service operation.
	When the Reporting type is provided at step 2, the LMF determines that the events are disappeared, if the same events are included in the notification compared to the previous notification. Otherwise, LMF determines the events are newly appeared or changed. Also, the LMF restores the events that are not included in the notification, but included in the previous notification.
	If the Granularity of dynamics is applied to the subscription, the LMF shall infer the events in the AF from the events in the previous notification and the applied Granularity of dynamics.
6.15.2	GNSS assistance data collection from trusted AF
For trusted AFs, LMF collects GNSS assistance data through AFs directly. LMF discovers trusted AFs covering LMF serving area through NRF and subscribes to GNSS assistance data exposure from discovered trusted AFs.


Figure 6.15.2-1: GNSS assistance data collection from trusted AF
1a-1c.	AF invokes Nnrf_NFManagement_NFUpdate_request service operation to register its GNSS related information including Event IDs, and associated AF identification, Application ID(s) and its serving area (TAs). NRF stores the received AF update information and sends Nnrf_NFManagement_NFUpdate_response message to AF.
1d-1e.	When LMF needs to discovery the available GNSS assistance data from AFs, LMF provide TAs to NRF through Nnrf_NFDiscovery service to discover related AFs.
2.	LMF subscribes to or cancels subscription to GNSS assistance data in AF by invoking the Naf_EventExposure_Subscribe/Naf_EventExposure_Unsubscribe service operation.
3.	AF notifies the LMF with the available GNSS assistance data by invoking Naf_EventExposure_Notify service operation. AF also provides associated serving area (TAs) of the GNSS assistance data and optional precise global coordinates of the source of the GNSS assistance data. The AF notifies the LMF with the data by invoking Nnef_EventExposure_Notify service operation.
4. 	After LMF gets the GNSS assistance data, it can send the data to UE via the procedures described in clauses 6.14 or 6.11.1 during a positioning session.

* * * * End of changes * * * *
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