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[bookmark: _Toc22050939][bookmark: _Toc26193002][bookmark: _Toc26193074][bookmark: _Toc35266477][bookmark: _Toc43195236][bookmark: _Toc45263990][bookmark: _Toc92299332][bookmark: _Toc155373606]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
For the purposes of the present document, the following terms and definitions given in 3GPP TS 22.261 [8] apply:
satellite NG-RAN
PRU ON/OFF state: This state is defined for a UE associated as a PRU with an LMF (i.e. after the successful completion of PRU association procedure). This state indicates whether the PRU functionality of the UE is activated (i.e. ON state) or deactivated (i.e. OFF state) while it is associated with an LMF.
UE operating as PRU: From the UE perspective, a UE which supports PRU functionality and operates as PRU. From the network perspective, the UE allowed to operate as a PRU based on the UE subscription data and the PRU state is ON.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.586 [10] apply:
SL positioning client UE
* * * Change * * *
5.2.2.9.1	General
The supplementary services SL-MO-LR operation enables the UE to launch the ranging and sidelink MO positioning session or request location assistance data using NAS signaling. The NAS signaling is transported using the DL NAS TRANSPORT message and the UL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. 
The SL-MO-LR operation can be triggered either by an SL positioning client UE as specified in clause 6.7.1.2.3 of 3GPP TS 23.586 [10] or by a target UE as specified in clause 6.20.1 of 3GPP TS 23.273 [2]. 
[bookmark: _MON_1634389137]Figure 5.2.2.9.1-1 illustrates an example of the NAS signaling transport for an SL-MO-LR.



Figure 5.2.2.9.1-1: NAS signaling transport for SL-MO-LR
NOTE:	The Additional Information IE of the UL/DL NAS TRANSPORT message is not included when the SL-MO-LR signaling is transported in the Payload container.
[bookmark: _Toc155373650]* * * Change * * *
5.2.2.9.2	Normal operation
The UE invokes a SL-MO-LR by sending a REGISTER message to the network containing a LCS-SLMOLR invoke component. SS Version Indicator value 1 or above shall be used.
The receiving network entity shall initiate the handling of location request in the network. The network shall pass the result of the location procedure to the UE by sending a FACILITY message to the UE containing a LCS-SLMOLR return result component. When location estimate is kept in the network entity and this information satisfies the requested accuracy and the requested maximum age of location, then the network may reuse this information and the positioning measurement procedure may be skipped.
[bookmark: _Hlk159963238]The network shall pass the result of the location procedure to the UE only if the location estimate is given in a format that the UE supports, as indicated by either the presence (and content) or the absence of the parameter supportedGADShapes, which may be sent by the UE in the LCS-SLMOLR operation.
The UE may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location request (see figure 5.2.2.9.2-1). The UE may also initiate another location request operation by sending a FACILITY message to the network containing a LCS-SLMOLR invoke component (see figure 5.2.2.9.2-2). After the last location request operation the UE shall terminate the dialogue by sending a RELEASE COMPLETE message.
If the network is unable to successfully fulfil the request received from the UE (e.g. to provide a location estimate or location assistance information), it shall clear the transaction by sending a RELEASE COMPLETE message containing a return error component. Error values are specified in 3GPP TS 24.080 [5]. If the network is unable to provide a location estimate due to lack of support in the UE for the type of shape of the location estimate, then it shall use the error Facility Not Supported.
If the network has returned a result to the UE in a FACILITY message but, after some PLMN administered time period has elapsed, has not received either a new location request operation in a FACILITY message or a RELEASE COMPLETE message from the UE, the network may clear the transaction by sending a RELEASE COMPLETE message. 
During the SL-MO-LR operation, the UE shall run a timer Taaa. This timer is started when the operation is sent, and stopped when a response is received from the network. If this timer expires the UE shall assume that the operation has failed, and may terminate the dialogue by sending a RELEASE COMPLETE message, and shall inform the user of the failure.
In the LCS-SLMOLR invoke component included in the REGISTER or FACILITY message, the UE acting as the SL positioning client UE and requesting the network to perform the ranging and sidelink positioning for a target UE using one or more SL reference UEs:
a)	shall include the slmolr-Type IE set to rangingSidelinkExposure;
b)	shall include the relatedUEInfo IE. In the relatedUEInfo IE, the UE:
1)	shall include one entry for each of the one or more SL reference UEs, containing application layer ID of the SL reference UE and the slReferenceUE role; and
2)	shall include an entry containing application layer ID of the target UE and the targetUE role;
c)	shall include the preferredRangingResult IE set to the relativeLocationIndicator, rangeDirection or both; and
d)	shall include the lcs-QoS IE.
In the LCS-SLMOLR invoke component included in the REGISTER or FACILITY message, the UE acting as the target UE:
a)	shall include the slmolr-Type IE set to rangingSidelink;
b)	shall include the relatedUEInfo IE containing one entry for each of the one or more SL reference UEs or located UEs, containing application layer ID of the SL reference UE and the slReferenceUE role or application layer ID of the located UE and the locatedUE role;
c)	shall include the calculationAssistIndicator IE, if the UE needs the location calculation assistance;
d)	shall include the preferredRangingResult IE set to absoluteLocationIndicator, absoluteVelocityIndicator, relativeLocationIndicator, rangeDirection, relativeVelocityIndicator or any combination of them;
e)	shall include the lcs-QoS IE; and
g)	may include the lcsClientExternalID IE indicating identity of the LCS client or the AF. If the lcsClientExternalID is included, the UE may include the mlc-Number IE indicating the GMLC via which the LCS client or the AF is to be be accessed, may include the lcsServiceTypeID IE and may include pseudonymIndicator to indicate that the pseudonym is needed.
If the network receives the LCS-SLMOLR invoke component included in the REGISTER or FACILITY message, and the LCS-SLMOLR invoke component includes the slmolr-Type IE set to rangingSidelinkExposure, then the network shall perform "procedure for ranging/SL positioning service exposure through 5GC network via control plane" as specified in 3GPP TS 23.586 [10], otherwise the the network shall perform the "procedures of SL-MO-LR involving LMF" as specified in 3GPP TS 23.273 [2].
	

	
UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-SLMOLR (slmolr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, pseudonymIndicator, h-gmlc-address, calculationAssistIndicator, preferredRangingResult, relatedUEInfo)) 

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-SLMOLR (rangingResult))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>
Figure 5.2.2.9.2-1: Single sidelink mobile originated location request
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FACILITY
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-SLMOLR (slmolr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, pseudonymIndicator, h-gmlc-address, calculationAssistIndicator, preferredRangingResult, relatedUEInfo))
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<------------------------------------------------------------------------------------------------------------------------
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RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>

Figure 5.2.2.9.2-2: Multiple sidelink mobile originated location requests
NOTE:	Only the following IEs defined in SL-MO-LR operations in 3GPP TS 24.080 [5] are used for NG-RAN LCS:
-	slmolr-Type 
-	lcs-QoS 
-	lcsClientExternalID 
[bookmark: _Hlk159931540]-	mlc-Number 
-	supportedGADShapes
-	lcsServiceTypeID 
-	pseudonymIndicator 
-	h-gmlc-address 
-	calculationAssistIndicator 
-	preferredRangingResult 
-	relatedUEInfo 
-	rangingResult 
Editor's note:	The IEs included in the SL-MO-LR messages will be further updated based on CT4 and SA2’ progress.
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1+ Theapplication layerof the SL Positioning Client UE triggers the SL Positioning Client UE o tequest the nefwork:
to perform the Ranging/SL positioning between two ormore UES, ¢ ¢ ‘between the UE] and-UE2.If the SL
Positioning Client UE n CM.IDLE state, it irtly triggers the service request procedure to-enter CM-
CONNECTEDstate §

2.The SL Positioning Client UE sends the SL-MO-LR request to the AMF1 in the UL NAS TRANSPORT message-
forthe Ranging/SL Positioning operation.

- The SL-MOLR tequest inciudes the parameters as defined i clause 5 6.1 forthe Ranging/SL positioning service:
tequitement:UE-1 1D (e.¢ UE1's GPSI), UE-2. 1D (e ¢ UE2. UE w's GPSI), Ranging SL Positioning service type,
Requested Quality,etc. The Ranging SL Positioning service ype indicates the dstance befvieen two UEs or more-
'UEs and/or the direction and or elative postioning of one UE (ie. Target UE) from another UE (ie. SL
Reference UE) via PCS interface. The Requested Qualty may include delay, accuracy, etc§

3.+Based-on the request type, the-AMF1 may select a GMLC supporting Ranging/SL Positioning using NRF query-
orconfiguration in AMF1, and forwards the SLMO-LR 1o the GMLC for Ranging SL Positioning result via-
Nemle_Location_ProvideRanging Request, the AMF includes the SL Positioning Client UEID, ie. SUPL in the:
request]

*  Editorsnote: » Service operation provided, including authorization of the SL Positioning Client UE, by GMLC for
Ranging SL Positioning & FFS.{

4.5SL-MT-LR procedure defined in clause’6.20.3-0F TS23 27378 s performed, with the following adaptations:]
- step: itis indicated in step™ that relative positioning or ranging information or absolute location & required §

- step™S: GMLC selects the-AMF (Le. AMF2 f the serving AMF & ot the same-as serving the S Positioning-
Client UE)servingeither UEL o UE2. 0.8

5 The GMLC efums the result o the-AMF1 via Nemie_Location_ProvideRanging Response.]

6. The-AMF1 tetums the result o the SL Positioning Client UE-via DL NAS TRANSPOR T message.§
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