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For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
APN	Access Point Name
APN-NI	APN Network Identifier
EDT	Early Data Transmission
E-SMLC	Evolved Serving Mobile Location Centre
GMLC	Gateway Mobile Location Centre
HGMLC	Home GMLC
LCS	LoCation Services
LDR	Location Deferred Request
LIR	Location Immediate Request
LMF	Location Management Function
LPI	LCS Privacy Indicator
LRF	Location Retrieval Function
MBSR	Mobile Base Station Relay
MO-LR	Mobile Originated Location Request
MT-LR	Mobile Terminated Location Request
NI-LR	Network Induced Location Request
PMD	Pseudonym mediation device functionality
POI	Privacy Override Indicator
SDT	Small Data Transmission
SL-MO-LR	Sidelink Mobile Originating Location Request
TNAN	Trusted Non-3GPP Access Network
TNAP	Trusted Non-3GPP Access Point
TWAP	Trusted WLAN Access Point
VGMLC	Visited GMLC

* * * * next change * * * *

6.x	Network assisted Ranging/SL Positioning procedures
6.x.z	SL-MO-LR Procedure 
Figure 6.x.z-1 illustrates a procedure to enable a UE, designated UE1 (i.e. Target UE in TS 23.586 [40]), to obtain sidelink positioning/ranging location results for the UE1 using one or more other UEs designated UE2, UE3, … UEn (i.e. Reference/Located UEs in TS 23.586 [40]) with the assistance of an LMF in a serving PLMN for UE1. The Ranging/SL Positioning location results may include absolute locations, relative locations or distances and directions, depending on the service request. 




Figure 6.x.z-1: SL-MO-LR Procedure 
Precondition:
UE1 is in coverage and registered with a serving PLMN. UE2 to UEn may or may not be in coverage and, if in coverage, may or may not be registered with the same serving PLMN as UE1.
1.	The procedures and signalling specified in clause 6.2 of TS 23.586 [40] may be used to provision the Ranging/SL positioning service authorization and policy/parameter provisioning to UE1 and one or more of UE2 to UEn, when in coverage.
2.	Based on a trigger (e.g. received from the application layer) to perform Ranging/SL positioning service, UE1 discovers UE2 to UEn for Ranging/SL positioning. The discovery procedure is specified in clause 6.4 of TS 23.586 [40]. 
3.	Secure groupcast and/or unicast links are established between UE1 and UE2 to UEn as defined in clause 5.3 of TS 23.586 [40] to enable UE1 to exchange Ranging and Sidelink Positioning Protocol (RSPP) messages over PC5-U reference point with each of UE2 to UEn.
Editor's note:	Security aspects for RSPP signalling need to be defined or agreed by SA3.
4.	UE1 and UE2 to UEn may communicate over PC5 for authorization of Ranging/SL positioning and receiving QoS parameters if needed. Each of UE2 to UEn verifies that Ranging/SL positioning is permitted, including whether Ranging/SL positioning results may be transferred to an LCS Client or AF if this is used, according to any service authorization and policy/parameter provisioning received at step 1. QoS requirements for the Ranging/SL positioning may be also provided based on QoS requirements in the service request.
5.	UE1 may obtain the sidelink positioning capabilities of UE2 to UEn using the groupcast and/or unicast links established in step 3.


Editor's note:	It needs to be verified that RAN2 will provide support for steps 4 and 5.
6.	Based on the sidelink positioning capabilities of UE1 and received information in step 4 and step 5, UE1 determines that LMF assistance is needed.
7.	If UE1 is in CM-IDLE state, UE1 instigates a UE triggered Service Request to establish a signalling connection with the serving AMF of UE1.
8.	UE1 sends a supplementary services SL-MO-LR request to the serving AMF in an UL NAS TRANSPORT message. The SL-MO-LR request indicates the other UEs 2 to n using application layer ID and GPSI, indicates any assistance data needed, indicates whether location calculation assistance is needed, and indicates whether location results should be transferred to an LCS client or AF.  For transfer to an LCS Client or AF, the message shall include the identity of the LCS client or the AF and may include the address of the GMLC through which the LCS client or AF (via NEF) should be accessed. In addition, a Service Type indicates which MO-LR service of the LCS Client is requested by the UE may be included. For location calculation assistance from the LMF, the preferred type of sidelink positioning/ranging location results (e.g. absolute locations, relative locations or distances and directions between pairs of UEs) and the required QoS are included.
Editor’s note: It is FFS whether indication about the need of assistance data from UE.

9.	The serving AMF selects an LMF serving UE1 (e.g. an LMF that supports sidelink positioning/ranging) and sends an Nlmf_Location_DetermineLocation service operation towards the LMF with the information from the SL-MO-LR Request. The service operation includes a LCS Correlation identifier.
10.	The LMF may send a request to UE1 for the capabilities of all UE1 to UEn.
11.	UE1 returns its capabilities to the LMF. UE1 may include the capabilities for the UE2 to UEn obtained at step 5 to the LMF.
NOTE 1:	Steps 10 and 11 can be omitted if UE1 includes a message containing the capabilities of UE1 to UEn in the SL-MO-LR request at step 8. 

12. UE1 may send a request for specific assistance data to the LMF.
NOTE 2:	Step 12 can be omitted if UE1 includes a message containing the request for specific assistance data in the SL-MO-LR request at step 8,

13.	LMF sends the requested assistance data to UE1. The assistance data may assist UE1 to UEn to obtain sidelink location measurements at step 15 and/or may assist UE1 to calculate sidelink positioning/ranging location results at step 17.

NOTE 1:	Steps 10 and 11 can be omitted if UE1 includes a message containing the capabilities of UEs 1 to n in the SL-MO-LR request at step 8. Step 12 can be omitted if UE1 includes a message containing the request for specific assistance data in the SL-MO-LR request at step 8,
14.	If the SL-MO-LR request at step 8 indicated location calculation assistance is needed and/or indicated transfer of sidelink positioning/ranging location results to an LCS Client or AF, the LMF sends a request for location information to UE1
.
15.	UE1 instigates a sidelink positioning/ranging procedure between UE1 and UE2 to UEn in which UE1  obtains sidelink location measurements and UE2 to UEn may transfer their sidelink location measurements to UE1.
Editor's note:	The sidelink positioning/ranging procedure for step 15 needs to be defined by RAN2.
16. If UE1’s absolute location information is requested in step 8, the absolute location of UE2 to UEn will be required. In case the UE1 performs the location calculation then UE1 may accuire the absolute location of UE2 to UEn in various ways:
- 	The LMF may have provided the absolute location of some or all of UE2 to n as assistance information to UE1 in step 13.
- 	The UE1 can request the absolute location of UE2 to UEn over PC5. The UE2 to UEn may or may not have its abolute position available. In case the location is not available the UE2 to UEn may perform 5GC-MO-LR procedure in clause 6.2 to acquire their absolute location.
In case the LMF performs the absolute location calculations of UE1 and the absolute location of UE2 to UEn were not acquired during this step then step 19 is performed.
17.	If UE1 did not determine to request assistance from LMF for locaction calculation at step 6 or LMF determines to use UE based calculation, UE1 calculates sidelink positioning/ranging location results for itself and for each of UE2 to UEn based on the sidelink location measurements obtained at step 15 and possibly using assistance data received at step 13. The sidelink positioning/ranging location results can include absolute locations, relative locations or ranges and directions related to UE1 and UE2 to UEn.
18.	If UE1 received a request for location information at step 14, UE1 sends a response to the LMF and includes either the sidelink location measurements obtained at step 15 and if acquired in step 16 the absolute locations for UE2 to UEn or the sidelink positioning/ranging location results obtained at step 17, if step 17 was performed. 

19.	If LMF assistance to calculate the absolute location of UE1 was requested in step 8 and the absolute location of UE2 to UEn was not included in the response in step 18 and/or the LMF does not have an up to date absolute location of UE2 to UEn, then the LMF invokes location request service operation for UE2 to UEn from the GMLC using the GPSI of UE2 to UEn provided in step 8. The 5G-MT-LR procedure in clause 6.1.2 is performed and the LMF acts as a LCS client. The GMLC returns the absolute location of UE2 to UEn.
20.	If step 18 and optionally step 19 occurred and if location calculation assistance from the LMF was requested at step 8, the LMF calculates sidelink positioning/ranging location results that can include the relative locations or ranges and directions related to UE1 and UE2 to UEn from the sidelink location measurements received at step 18. In case the sidelink positioning/ranging location request includes absolute locations of UE1 then the result from step 19 may also used together with the information received in step 18.
21.	The LMF returns an Nlmf_Location_DetermineLocation service operation response to the AMF and includes any sidelink positioning/ranging location results received at step 18 or calculated at step 20 and the LCS Correlation identifier.
22.	If sidelink positioning/ranging location results were received at step 20 and step 8 indicated that the location results should be transferred to an LCS client or AF, the AMF performs steps 7-12 of clause 6.2 to sends the sidelink positioning/ranging location results to the GMLC and to an AF or LCS Client. The sidelink positioning/ranging location results include the global identities for UEs 1 to n received at step 8.
NOTE 3:	Sending location results and global identities for UEs 1 to n to an AF or LCS Client may require privacy verification from UE1 to UEn and/or from the HPLMNs of UE1 to UEn.
23.	The LMF returns a supplementary services SL-MO-LR response to UE1 in a DL NAS TRANSPORT message and includes any sidelink positioning/ranging location results calculated at step 19 if step 19 was performed. UE1 may then transfer any sidelink positioning/ranging location results to UE2 to UEn.


* * * * End of changes * * * *
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