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[bookmark: _Toc162413388][bookmark: _Toc162413396]6.20.3	Procedures of SL-MT-LR involving LMF
The SL-MT-LR procedure is used to estimate the relative locations or distances and/or directions between the UEs or absolute location of a Target UE.
Figure 6.20.3-1 illustrates a procedure to enable an LCS Client or AF to obtain Ranging/Sidelink Positioning location results for a group of n UEs (n≥2), i.e. UE1, UE2, ..., UEn. In the procedure, the GMLC determines a UE among the n UEs to be designated UE1 (i.e. Target UE in TS 23.586 [40]) and one or more other UEs designated UE2, UE3, ..., UEn (n≥2) (i.e. Reference/Located UEs in TS 23.586 [40]). The Ranging/Sidelink Positioning location results may include absolute locations, relative locations or distances and directions related to the UEs, velocities and relative velocities based on the service request. The Ranging/Sidelink Positioning location results may be represented by a geographical coordinate or a local coordinate or both.
Procedure for periodic and triggered SL-MT-LR is defined in clause 6.20.4.


[bookmark: _CRFigure6_20_31]Figure 6.20.3-1: SL-MT-LR Procedure
Precondition:	At least one of the n UEs is in coverage and registered with a serving PLMN that supports Ranging/Sidelink Positioning.
1.	The LCS Client or the AF (via NEF) sends an LCS service request by invoking the Ngmlc_Location_ProvideLocation service operation to the (H)GMLC for Ranging/Sidelink Positioning location results for the n UEs which may each be identified by an Application Layer ID and/or a GPSI and/or a SUPI. The request may include the required QoS, the required location results (e.g. absolute locations, relative locations or distances and/or directions related to the UEs, velocities and relative velocities), the SL reference UE(s) in case of relative locations, distance, or direction, Located UE(s) and Coordinate ID defined in TS 38.455 [15] representing a local coordinate in case of absolute locations. The information of UE initiating the Ranging/SL Positioning may be included to help (H)GMLC select the corresponding UE in step 3. The (H)GMLC or NEF authorizes the LCS Client or the AF for the usage of the LCS service. If the authorization fails, the remaining steps are skipped and the (H)GMLC or NEF responds to the LCS Client or the AF with the failure of the service authorization.
	In addition, an Application Layer ID shall be used for each of the n UEs to enable discovery of the UEs at step 12. If any of the UEs belongs to another PLMN, then (H)GMLC requests the Home GMLC of each of those UEs to retrieve the mapping information between Application Layer ID and GPSI. The Home GMLC of each of those UEs queries the NEF in its own PLMN for the mapping Application Layer ID as specified in clause 4.3.9 of TS 23.586 [40].
2.	The (H)GMLC invokes a Nudm_SDM_Get service operation towards the UDM of each of the n UEs to get the privacy settings of the UE identified by its GPSI or SUPI. The UDM returns the UE Privacy setting of the UE. The (H)GMLC checks the UE LCS privacy profile. If only the UE's SUPI is provided to the (H)GMLC, (H)GMLC can get the UE's GPSI along with the privacy settings. If Application layer IDs of the UEs are not provided to the (H)GMLC, the (H)GMLC can query the NEF for the mapping Application Layer ID as specified in clause 4.3.9 of TS 23.586 [40]. If any of UEs belong to another PLMN, then (H)GMLC sends a request to the Home GMLC of each of those UEs to check the Ranging/SL positioning privacy information of those UE(s) identified by GPSI or SUPI. The Home GMLC of each of those UEs queries the UDM in its own PLMN via Nudm_SDM_Get service operation to get the privacy settings of the UE and sends back the privacy check result to the (H)GMLC.
3.	The (H)GMLC invokes a Nudm_UECM_Get service operation towards the UDM of each of the n UEs (for which GPSI or SUPI is available), one at a time, using the GPSI or SUPI of each UE. The (H)GMLC selects the UE (e.g. which is treated as UE1 in following steps) that initiates the Ranging/SL Positioning and selects the corresponding serving AMF, based on UE subscription and UE reachability. If the UE is not reachable, the (H)GMLC does not select such UE to initiate the Ranging/SL Positioning.
NOTE:	The UDM is aware of the serving AMF address at UE registration on an AMF as defined in clause 4.2.2.2.2 of TS 23.502 [19]. The UDM is aware of a serving (V)GMLC address at UE registration on an AMF as defined in clause 4.2.2.2.2 of TS 23.502 [19].
4.	For a non-roaming case, this step is skipped. In the case of roaming, the (H)GMLC may receive an address of a (V)GMLC (together with the network address of the current serving AMF) from the UDM in step 3, otherwise, the (H)GMLC may use the NRF service in the (H)PLMN to select an available (V)GMLC in the (V)PLMN, based on the (V)PLMN identification contained in the AMF address received in step 3. The (H)GMLC then sends the location request to the (V)GMLC by invoking the Ngmlc_Location_ProvideLocation service operation towards the (V)GMLC. In the cases when the (H)GMLC did not receive the address of the (V)GMLC, or when the (V)GMLC address is the same as the (H)GMLC address, or when both PLMN operators agree, the (H)GMLC sends the location service request message to the serving AMF. In this case, step 4 is skipped. The (H)-GMLC also provides the LCS client type of AF, if received in step 1, or LCS client type of LCS client and other attributes to be sent to AMF in step 5.
5.	In the case of roaming, the (V)GMLC first authorizes that the location request is allowed from this (H)GMLC, PLMN or from this country. If not, an error response is returned. The (H)GMLC or (V)GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the AMF serving UE1 to request Ranging/Sidelink positioning location results of the n UEs. The service operation includes the SUPI of UE1, Application layer IDs of the UEs, the client type and may include the required LCS QoS, the required location results (e.g. relative locations i.e. distances and directions between pairs of UEs, velocities and relative velocities) and other attributes as received or determined in step 1.
6.	If UE1 is in CM-IDLE state, the AMF initiates a network triggered Service Request procedure to establish a signalling connection with UE1.
	If signalling connection establishment fails, steps 7-17 are skipped.
7-8.	If the indicator of privacy check indicates an action is needed, then same operation as that of step 7-8 of clause 6.1.2 is carried out.
9.	The serving AMF selects an LMF serving UE1 (e.g. an LMF that supports Ranging/Sidelink Positioning) and sends an Nlmf_Location_DetermineLocation service operation towards the LMF with the information received at step 5 e.g. required location results (e.g. relative locations i.e. distances and directions between pairs of UEs velocities and relative velocities), SL reference UE(s) in case of relative locations, Located UE(s) in the case of absolute location, Application layer IDs of the UEs if received in step 5 and whether UE1 supports RSPP. The service operation includes a LCS Correlation identifier. The AMF may include its stored sidelink positioning capabilities of UE1 provided in step 17.
10.	The LMF sends an SL-MT-LR request to the serving AMF as a supplementary services message, using the Namf_Communication_N1N2MessageTransfer service operation, and the session ID parameter is set to the LCS Correlation identifier.
	The SL-MT-LR request may include the Application Layer IDs of the other UEs 2 to n, the types of required location results (e.g. relative locations or distances and/or directions) and SL reference UE(s) in the case of relative locations.
	The SL-MT-LR request may include the Application Layer IDs of the other UEs 2 to n, the types of required location results (absolute location), Located UE(s) and Coordinate ID in the case of absolute locations.
11.	The serving AMF forwards the SL-MT-LR request and a Routing identifier equal to the LCS Correlation identifier to UE1 using a DL NAS TRANSPORT message.
12.	UE1 attempts to discover the other UE 2 to n using their Application Layer IDs, if not already discovered using procedure defined in clause 6.4 of TS 23.586 [40].
13.	UE1 obtains the required sidelink positioning capabilities of the discovered UEs via SLPP if not already obtained.
14.	UE1 returns a supplementary services SL-MT-LR response to the serving AMF in an UL NAS TRANSPORT message and includes the Routing identifier received in step 11. Supplementary services message may include embedded SLPP message(s) which contain UEs' Ranging capabilities and the correlated Application Layer ID(s).
	The SL-MT-LR response indicates which of UEs 2 to n have been discovered and the sidelink positioning capabilities of the discovered UEs.
15.	The serving AMF forwards the SL-MT-LR response to the LMF indicated by the Routing identifier received at step 14 and includes a LCS Correlation identifier equal to the Routing identifier.
16.	Ranging/Sidelink Positioning of UE1 and the other discovered UEs occurs as for an SL-MO-LR as described for steps 12-20 of clause 6.20.1 with the difference that Ranging/Sidelink Positioning location measurement data or results are always returned to the LMF and the LMF indicates to UE1 at step 15 of clause 6.20.1 whether the Ranging/Sidelink Positioning location results will be calculated by the LMF (at step 20) or by UE1 (at step 18).
	For the undiscovered UEs or UEs for which the Ranging/Sidelink Positioning location measurements cannot be obtained based on their sidelink positioning capabilities among the other UEs 2 to n, the LMF may interact with GMLC to initiate the 5GC-MT-LR procedure using Application Layer ID for UE2 to n to get their absolute locations. In order to calculate the relative locations or distances and/or directions between UE1 and these UEs, if the absolute location of UE1 is not known yet, the LMF will trigger the 5GC-MT-LR procedure to derive the location of UE1. The LMF uses the absolute locations of all the UEs to calculate the relative locations or distances and/or directions between the pairs of these UEs. LMF may determine the Ranging/Sidelink Positioning location results in local coordinate if Coordinate ID is received in step 9.
	To fulfil the required QoS, the LMF may determine to use both Ranging/SL Positioning and Uu absolute Positioning to obtain the location results.
17-20.	The LMF returns the Ranging/Sidelink positioning location results via AMF and GMLC to the LCS Client or AF as in steps 13-15 and step 24 of clause 6.1.2. The LMF result may also include the UE1's sidelink positioning capabilities if the capabilities are received in step 15 including an indication that the capabilities are non-variable and not received from the AMF in step 9. The results also include failure information of the UE(s) that was not discovered or the requested information was not possible to derive.

* * * * Next change * * * *
7.1	UDM
For each UE subscriber the UDM stores LCS related data as part of the Subscriber Data Management (SDM) service as defined in clause 5.2.3.3.1 of TS 23.502 [19].
The privacy profile data is defined in table 7.1-1 containing data for the privacy classes for which location of the target UE is permitted. For the meaning of each LCS privacy profile data type and included data, refer to clause 5.4.2.
[bookmark: _CRTable7_11]Table 7.1-1: LCS privacy profile data stored in the UDM for a UE Subscriber
	Privacy Profile Data Type
	Presence
	UDM data 

	Location Privacy Indication
	M



O
	Indication of one of the following mutually exclusive global settings:
-	Location is disallowed.
-	Location is allowed (default).

Time period when the Location Privacy Indication is valid.

	Call/session Unrelated Class
	M


O






O
O
O


O

O






O
O

O



O






O
O
O
	For any LCS client or AF not in the external LCS client list or otherwise identified for the Call/session Unrelated Class, the following data may be present:
-	One of the following mutually exclusive options:
-	Location not allowed (default case)
-	Location allowed with notification.
-	Location with notification and privacy verification; location allowed if no response.
-	Location with notification and privacy verification; location restricted if no response.
-	Time period when positioning is allowed.
-	Geographical area where positioning is allowed.
-	Indication that codeword shall be checked in UE or one or more codeword values to be checked in GMLC.

External LCS client list: a list of zero or more LCS clients, AFs and LCS Client groups with the following data for each entry:
-	One of the following mutually exclusive options:
-	Location allowed without notification (default case).
-	Location allowed with notification.
-	Location with notification and privacy verification; location allowed if no response
-	Location with notification and privacy verification; location restricted if no response
-	Time period when positioning is allowed
-	Geographical area where positioning is allowed

Service types list: a list of one or more service types for which the LCS client is allowed to locate the particular UE. The possible service types are defined in TS 22.071 [2]. The following data may be present for each service type in the list:
-	One of the following mutually exclusive options:
-	Location allowed without notification (default case)
-	Location allowed with notification
-	Location with notification and privacy verification; location allowed if no response.
-	Location with notification and privacy verification; location restricted if no response.
-	Time period when positioning is allowed.
-	Geographical area where positioning is allowed.
-	Indication that codeword shall be checked in UE or one or more codeword values to be checked in GMLC.

	PLMN Operator Class
	O
	LCS client list: a list of one or more generic classes of LCS client that are allowed to locate the particular UE. The following classes are distinguished:
-	LCS client broadcasting location related information.
-	O&M LCS client in the HPLMN.
-	O&M LCS client in the VPLMN.
-	LCS client recording anonymous location information.
-	LCS Client supporting a bearer service, teleservice or supplementary service to the target UE.
-	NWDAF in the HPLMN (when the UE is currently being served by the HPLMN).
-	NWDAF in the VPLMN.

	User Plane Connection between UE and LCS Client or AF
	O
	Indication of one of the following mutually exclusive global settings:
-	UE is allowed to report periodic or triggered location events via user plane to an LCS Client or AF
-	UE is not allowed to report periodic or triggered location events via user plane to an LCS Client or AF (default).

	Event report expected area
	O
	Presents a geographical area generated by UE, which is used by GMLC to determine event report allowed area for the UE.

	Area usage indication
	O
	Indication of one of the following mutually exclusive global settings on using event report allowed area:
-	Inside reporting (default).
-	Outside reporting.

	GMLC address list
	O
	Addresses of GMLC located in local network(s) which are allowed to be used for the UE positioning. The GMLC address is used to identify the local network for verification of location service in PNI-NPN.



The Mobile Originating data is defined in table 7.1-2 containing the LCS MO-LR services that a UE can receive.
Table 7.1-2: LCS Mobile Originated data for a UE Subscriber
	MO-LR Data
	Presence
	UDM data 

	Mobile Originated data
	M


	List of MO-LR services allowed for a UE subscriber:
-	Basic Self Location (UE can receive its own location).
-	Autonomous Self Location (UE can receive location assistance data).
-	Transfer to Third Party.
-	Ranging/SL Positioning exposure service (UE can receive Ranging/SL positioning result related to other UE subscribers).

	List of Assistance Data Types for MO-LR
	O
	A list of one or more types of location assistance data that may be provided to the UE in the MO-LR procedure.



The LCS broadcasting data is defined in table 7.1-3 containing a list of assistance data types for which ciphering keys should be provided to the UE if requested by the UE.
[bookmark: _CRTable7_13]Table 7.1-3: LCS broadcasting data for a UE subscriber
	Broadcasting Data
	Presence
	Description

	List of Assistance Data Types
	O
	A list of one or more types of location assistance data for which ciphering keys should be provided to the UE if requested by the UE when the assistance data is broadcast using ciphering.



Other UE LCS subscriber data is defined in table 7.1-4 containing UE's subscription data related with LCS.
[bookmark: _CRTable7_14]Table 7.1-4: UE LCS subscriber data
	UE LCS subscriber data
	Presence
	Description

	PRU indication
	O
	When present, it is used to indicate that the UE is allowed to serve as a PRU.

	LPHAP indication
	O
	When present, it indicates a UE requires low power and high accuracy positioning.

	LMF ID
	O
	An LMF ID which presents an LMF deployed in local network to support location service for the UE.

	Indication of user plane positioning between UE and LMF
	O
	When present, it indicates that the UE is allowed to use the user plane positioning between UE and LMF.




* * * * Next change * * * *
[bookmark: _Toc58920694][bookmark: _Toc153792748][bookmark: _Hlk164237241]8.4.1	General
The following table shows the GMLC Services and GMLC Service Operations.
[bookmark: _CRTable8_4_11]Table 8.4.1-1: List of GMLC Services
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Ngmlc_Location
	ProvideLocation
	Request / Response
	GMLC, NEF, NWDAF, LMF

	
	LocationUpdate
	Request / Response
	AMF, GMLC

	
	LocationUpdateNotify
	Notify
	NEF, NWDAF

	
	CancellLocation
	Request / Response
	GMLC, NEF, NWDAF

	
	EventNotify
	Notify
	GMLC, NEF, NWDAF

	
	ProvideRanging
	Request / Response
	AMF, NEF



* * * * Next change * * * *
8.4.2.7	Ngmlc_Location_PrivacyCheck_IDMapping service operation
Service operation name: Ngmlc_Location_PrivacyCheck_IDMapping
Description: Consumer NF requests privacy check and ID mapping for certain UEs involved in Ranging.
Input, Required: UEs identifier (GPSI, Application Layer ID).
Input, Optional: Info of SL Positioning Client UE (Application Layer ID).
Output, Required: Success/Failure indication, UEs identifier (Application Layer ID, GPSI).
Output, Optional: Failure Cause (in the case of failure indication provided).

* * * * Next change * * * *
[bookmark: _Toc162413428][bookmark: _Hlk164237574]8.4.2.8	VoidNgmlc_Location_ProvideRanging service operation
Service operation name: Ngmlc_Location_ProvideRanging
Description: Provides Ranging information to the consumer NF.
Input, Required: UE identifiers (GPSI, SUPI), Client Type.
Input, Optional: Required Ranging QoS, LCS Client Identification, SL Positioning Client UE Identifier (SUPI), Ranging type (Ranging for relative distance and/or direction), Scheduled Location Time and:
Output, Required: Success/Failure indication
Output, Optional: Ranging result, Ranging methods used (in the case of success indication provided), failure cause (in the case of failure indication provided), achieved Ranging QoS Accuracy, the timestamp of the Ranging result.

* * * * End of changes * * * *
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