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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc131157587][bookmark: _Toc131157647][bookmark: _Toc51769125][bookmark: _Toc11137165][bookmark: _Toc27846628][bookmark: _Toc36187756][bookmark: _Toc59095475][bookmark: _Toc27846554][bookmark: _Toc20149834][bookmark: _Toc47342502][bookmark: _Toc59095553][bookmark: _Toc51769202][bookmark: _Toc45183583][bookmark: _Toc47342425][bookmark: _Toc45183660][bookmark: _Toc5026447][bookmark: _Toc36187679][bookmark: _Toc20149762][bookmark: _Toc114665633]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.
-	Report NLOS/LOS measurement indication to a GMLC if such indicator is received from UE in the measurement report as described in TS 37.355 [20].
-	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 assistance data from AFs.
-	Support service level PRU Association, PRU Association update or PRU Disassociation.
-	LMF supports verification of a PRU initiated Association or Disassociation by checking whether there is an PRU verified indication from AMF.
-	LMF stores the received PRU information contained in service level PRU Association message.
-	LMF may indicate support of PRU function to NRF via NF profile and may further send the PRU information to NRF via NF profile update.
-	LMF may request a PRU to associate to a new LMF by returning a Routing ID of the new LMF.
-	Support selection of a PRU based on stored PRU information if the LMF needs to obtain the location measurements from the PRU to assist positioning of a target UE.
-	Support to obtain PRU location measurements as described in clause 5.4.5 of TS 38.305 [9] by triggering the procedure in clause 6.11.
-	Support to obtain PRU location measurements from other PRU serving LMF(s).
-	As a serving LMF of target UE(s), support discovery and selection of other PRU serving LMF(s) by querying the NRF and support to request PRU location measurements from the selected LMF(s).
-	As a serving LMF of PRU(s), support to provide PRU location measurements to other LMF(s) after receiving a request from other LMF(s).
-	Support to determine UE location by considering obtained PRU location measurements.
Editor's note:	Whether and how AF provides PRU information (e.g. known location) on behalf of a PRU to network is FFS.
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.
-	Determine UE location for a UE connecting to a MBSR based on location and velocity of the MBSR and the timing of the location estimations for the target UE and MBSR.

* * * * Next change * * * *
[bookmark: _Toc58920686][bookmark: _Toc131157731]8.3.2.2	Nlmf_Location_DetermineLocation service operation
Service operation name: Nlmf_Location_DetermineLocation
Description: Provides UE location information to the consumer NF.
NOTE:	For deferred location request, this service operation is used to implicitly subscribe to the notification of the UE location information.
Input, Required: Client Type, LCS Correlation Identifier.
Input, Optional: Serving cell identifierof the Primary Cell in the Master RAN node and the Primary Cell in the Secondary RAN node when available based on Dual Connectivity scenarios if the UE is using 3GPP access, required Location QoS instance(s), Supported GAD shapes, service type, indication of requiring reliable UE location information, AMF identity if a UE associated Namf_Communication service is to be invoked by LMF, Type of request for a 5GC-MO-LR, Embedded LPP message(s) for a 5GC-MO-LR (1-3 messages), subscribed assistance data for a 5GC-MO-LR, Deferred location type, Deferred location parameters, indication if UE supports LPP or not, UE connectivity state per access type, Notification Target Address, Notification Correlation ID, indication of UE geographical area determination for PLMN selection verification, UE Positioning Capability, UE User Plane Positioning Capability, TNAPId (see TS 29.571 [33]), TWAPId (see TS 29.571 [33]), Scheduled Location Time, request for user plane reporting to an LCS Client or AF, user plane address of an LCS Client or AF, user plane security information for an LCS Client or AF, cumulative event report timer, maximum number of user plane event reports to an LCS Client or AF, event report allowed area, UE unaware indication, LPHAP indication, the serving cell identity belongs to a MBSR indication, IAB-UE ID of the MBSR.
Output, Required: Success/Failure indication
Output, Optional: Geodetic Location, Local Location including Coordinate ID, Civic Location, Indoor/Outdoor indication, NLOS/LOS measurement indication, Position Methods Used (in the case of success indication provided), Serving LMF identification, Failure Cause (in the case of failure indication provided), achieved Location QoS Accuracy, UE geographical area where a PLMN is or is not allowed to operate, UE Positioning Capability, the timestamp of the Location, indication that the location determination will be sent directly to GMLC.
See clause 6.1, clause 6.2. clause 6.3.1 and clause 6.9.1 for examples of usage of this service operation.
* * * * Next change * * * *
[bookmark: _Toc58920687][bookmark: _Toc131157732]8.3.2.3	Nlmf_Location_EventNotify service operation
Service operation name: Nlmf_Location_EventNotify.
Service operation description: Allow the consumer NF to get notified about the geodetic and optionally local and/or civic location of a target UE when some certain events are detected, either the events implicitly subscribed by the AMF using Nlmf_Location_DetermineLocation service operation or the cancellation of reporting of periodic or triggered location events.
Input, Required: Notification Correlation ID, UE (SUPI and if available GPSI).
Input, Optional: Geodetic Location, Local Location including Coordinate ID, Civic Location, Indoor/Outdoor indication, NLOS/LOS measurement indication, Position Methods Used (in the case of success indication provided), Notification Target address, Serving LMF identification, Failure Cause (in the case of failure indication provided), achieved Location QoS Accuracy, the timestamp of the Location, Type of event (e.g. including a cumulative event report for events reported via user plane), statistics on events reported via a user plane since the last cumulative event report.
Output, Required: None.
Output, Optional: Success/Failure indication.
See clause 6.3.1 and clause 6.3.2 for examples of usage of this service operation.

* * * * Next change * * * *

[bookmark: _Toc58920689][bookmark: _Toc131157734]8.3.2.5	Nlmf_Location_LocationContextTransfer service operation
Service operation name: Nlmf_Location_LocationContextTransfer
Description: Transfers location context information for location event reporting for a target UE from the consumer NF.
Input, Required: AMF identity, Location QoS, Supported GAD shapes, Deferred location type, Deferred location parameters, Notification Target Address, Notification Correlation ID, Embedded event report message.
Input, Optional: Event reporting status, UE location information, NLOS/LOS measurement indication, Indoor/Outdoor indication, UE Positioning Capabilities, Scheduled Location Time, the timestamp of the Location, request for user plane reporting to an LCS Client or AF, cumulative event report timer, maximum number of user plane event reports to an LCS Client or AF.
Output, Required: Success/Failure indication
Output, Optional: None.
See clause 6.4 for an example of usage of this service operation.

* * * * Next change * * * *
[bookmark: _Toc58920697][bookmark: _Toc131157742]8.4.2.2	Ngmlc_Location_ProvideLocation service operation
Service operation name: Ngmlc_Location_ProvideLocation
Description: Provides UE location information to the consumer NF.
NOTE 1:	For deferred location request, this service operation is used to implicitly subscribe to the notification of the UE location information.
NOTE 2:	For bulk LCS service request from NEF to GMLC, this service operation is used to implicitly subscribe to the notification of UE location information
Input, Required: UE identifier (GPSI, SUPI, Internal Group Identifier or External Group Identifier), Client Type.
Input, Optional: Required QoS instance(s), Supported GAD shapes, UE privacy requirements, LCS Client Identification, Service type, indication of requiring reliable UE location information, Notification Target Address, Notification Correlation ID, Event Type (defined in clause 4.1a.5.1), Scheduled Location Time, request for user plane reporting to an LCS Client or AF, user plane address of an LCS Client or AF, user plane security information for an LCS Client or AF, cumulative event report timer, maximum number of user plane event reports to an LCS Client or AF, event report allowed area, LPHAP indication and:
-	For periodic event type, optional input further includes the time interval between successive location reports, the total number of reports, location QoS.
-	For area event type, optional input further includes target geographical area(s) with optionally associated required QoS instance, whether the event to be reported is the UE being inside, entering into or leaving the target area, the duration of event reporting, the minimum and maximum time intervals between successive event reports, the maximum event sampling interval, whether location estimates and associated location QoS shall be included in event reports, and whether only one location report is required or more than one.
-	For motion event type, optional input further includes the threshold linear distance, the duration of event reporting, the minimum and maximum time intervals between successive event reports, the maximum event sampling interval, whether location estimates and associated location QoS shall be included in event reports, and whether only one location report is required or more than one.
Output, Required: Success/Failure indication
Output, Optional: Geodetic location, Local Location including Coordinate ID, civic location, age of location, NLOS/LOS measurement indication, position methods used (in the case of success indication provided), failure cause (in the case of failure indication provided), achieved Location QoS Accuracy, the timestamp of the Location.
See clauses 6.3.1 and 6.8 for examples of usage of this service operation.
* * * * Next change * * * *

[bookmark: _Toc58920699][bookmark: _Toc131157744]8.4.2.4	Ngmlc_Location_EventNotify service operation
Service operation name: Ngmlc_Location_EventNotify
Description: Allow the consumer NF to get notified about the geodetic and optionally local and/or civic location of one or more target UEs when some certain events, either the events implicitly subscribed by the AMF using Ngmlc_Location_ProvideLocation service operation, or the cancellation of reporting of periodic or triggered location events, are detected or at bulk reporting of location.
Input, Required: Notification Correlation ID, UE (SUPI and if available GPSI), Type of location related event (e.g. deferred location for the UE available event, activation of location for periodic or triggered location, mobility of a target UE to a new AMF or MME for a deferred location, cumulative event report for events reported via user plane).
Input, Optional: Geodetic Location, Local Location including Coordinate ID, Civic Location, NLOS/LOS measurement indication, Position Methods Used (in the case of success indication provided), Failure Cause (in the case of failure indication provided), address of a new AMF or MME, achieved Location QoS Accuracy, the timestamp of the Location, statistics on events reported since the last cumulative event report.
Output, Required: None.
Output, Optional: None.
See clauses 6.3 and 6.8 for examples of usage of this service operation.

* * * * 7th change * * * *
[bookmark: _Toc534903026][bookmark: _Toc51775888][bookmark: _Toc56772910][bookmark: _Toc64447539][bookmark: _Toc74152195][bookmark: _Toc88654048][bookmark: _Toc99056097][bookmark: _Toc99959030][bookmark: _Toc105612206][bookmark: _Toc106109422][bookmark: _Toc112766314][bookmark: _Toc113379230]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].
ARP	Antenna Reference Point
BDS	BeiDou Navigation Satellite System
CG-SDT	Configured Grant Small Data Transmission
CID	Cell-ID (positioning method)
DL-PRS	Downlink Positioning Reference Signal 
E-CID	Enhanced Cell-ID (positioning method)
EGNOS	European Geostationary Navigation Overlay Service
GAGAN	GPS Aided Geo Augmented Navigation
GLONASS	GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System
GNSS	Global Navigation Satellite System
GPS	Global Positioning System
LMF	Location Management Function
LOS	Line-Of-Sight
LPP	LTE Positioning Protocol
MSAS	Multi-functional Satellite Augmentation System
NavIC	NAVigation with Indian Constellation
NLOS	Non-Line-Of-Sight
NRPPa	NR Positioning Protocol A
OTDOA	Observed Time Difference of Arrival
posSIB	Positioning SIB
PRS	Positioning Reference Signal (for E-UTRA)
QZSS	Quasi-Zenith Satellite System
RSRP	Reference Signal Received Power
RSSI	Received Signal Strength Indicator
RSTD	Reference Signal Time Difference
SBAS	Space Based Augmentation System
SRS	Sounding Reference Signal
TEG	Timing Error group
TRP	Transmission-Reception Point
UE	User Equipment
UL-AoA	Uplink Angle of Arrival 
UL-RTOA	Uplink Relative Time of Arrival
UL-SRS	Uplink Sounding Reference Signal
UL SRS-RSRPP	UL SRS reference signal received path power
WAAS	Wide Area Augmentation System
Z-AoA	Zenith Angles of Arrival


* * * * End of changes * * * *
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