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1. Introduction
The UE initiated location services operations are missing in 3GPP TS 24.571 v0.1.0.
2. Reason for Change
Include UE initiated CancelDeferedLocation operations and MO-LR operations triggered by the UE.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.571 v0.1.0.
* * * First Change * * * *

5.x
General
This clause defines the NG-RAN LCS operations (subclause 5.y) and the format and coding of the messages (subclause 5.k).

The messages defined in this subclause can be transported in the UL/DL NAS Transport message defined in 3GPP TS 24.501 [3].
* * * Next Change * * * *

5.y
LCS operations

5.y.z
Mobile initiated location services operations
5.y.z.1

Mobile Originiated Location Request(MO-LR)
5.y.z.1.1
General
The supplementary services MO-LR operation enables the UE to launch MO positioning session using NAS signaling. The NAS signaling are transported using the DL NAS Transport message and the Uplink NAS Transport message defined in 3GPP TS 24.501 [3]. Figure 5.y.z.1.1-1 illustrates an example of the NAS signaling transport for an MO-LR session.
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  UE  

When a MO - LR location session is initiated at UE,  the UE sets the Payload cont ainer type to “Location  services message container” and includes a n   LCS - MO LR  Invoke   in Payload container  i n the UL NAS  TRANSPORT message .  

AMF  

UL NAS TRANSPORT   ( Payload c ontainer   ( REGIS TER   (Facility( LCS - MOLR  Invoke ))) )  

DL NAS TRANSPORT   (Payload c ontaine r   ( FACILITY (Facility  ( LCS - MO LR R eturn  Result ) )))  

If AMF decides to request positioning from LMF, the AMF  invokes the Nlmf_Location_DetermineLocation Request  service operation towards LMF.  

Upon receipt of the Nlmf_Location_DetermineLocation  Response service operation from LMF, the AMF sets the  Payload con tainer type to “Location services message  container” and includes a MO - LR Response in Payload  container in the DL NAS TRANSPORT .  

 
Figure 5.y.x.1.1-1: NAS signaling transport for MO-LR
NOTE:
The optional Additional Information IE of the UL/DL NAS TRANSPORT message is not used when the MO-LR signaling is transported in the Payload container.
5.y.z.1.2
Normal operation

The UE invokes a MO-LR by sending a REGISTER message to the network containing a LCS-MOLR 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-MOLR 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.
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-MOLR operation.

The UE may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location request (see figure 5.y.z.1.1-1). The UE may also initiate another location request operation by sending a FACILITY message to the network containing a LCS-MOLR invoke component (see figure 5.y.z.1.1-2). 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 MO-LR operation the UE shall run a timer T(LCSL). 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.

UE
Network

REGISTER

------------------------------------------------------------------------------------------------------------------------>

Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs)) 

FACILITY

<------------------------------------------------------------------------------------------------------------------------

Facility (Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Return error (Error))

RELEASE COMPLETE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Reject (Invoke_problem))

RELEASE COMPLETE

------------------------------------------------------------------------------------------------------------------------>

Figure 5.y.z.1.1-1: Single mobile originated location request
UE
Network

REGISTER

------------------------------------------------------------------------------------------------------------------------>

Facility (Invoke = LCS-MOLR Request (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs))

FACILITY

<------------------------------------------------------------------------------------------------------------------------

(Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Return error (Error))

RELEASE COMPLETE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Reject (Invoke_problem))

FACILITY

------------------------------------------------------------------------------------------------------------------------>

Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs))

FACILITY

<------------------------------------------------------------------------------------------------------------------------

(Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Return error (Error))

RELEASE COMPLETE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Reject (Invoke_problem))

RELEASE COMPLETE

------------------------------------------------------------------------------------------------------------------------>

Figure 5.y.z.1.1-2: Multiple mobile originated location requests

NOTE:
Only the following IEs defined in MO-LR operations in 3GPP TS 24.080 [5] are used for NG-RAN LCS:

-
molr-Type 

-
lcs-QoS 

-
lcsServiceTypeID 

-
ageOfLocationInformation

-
locationType 

-
mlc-Number 

-
lcsClientExternalID 

-
pseudonymIndicator

-
supportedGADShapes

-
multiplePositioningProtocolPDUs
NOTE:
multiplePositioningProtocolPDUs IE is added to the MO-LR Request to allow for passing multiple UE positioning information LPP messages (e.g. UE location measurements or UE capabilities) to the LMF for NG-RAN LCS. Its ASN.1 description is given in 3GPP TS 24.080 [5].
5.y.z.2

Cancel Deferred Location
5.y.z.2.1
General

The supplementary services Cancel Deferred Location operation enables the UE to cancel ongoing periodic or triggered location in a target LMF using NAS signalling as described in 3GPP TS 23.273  subclause 6.3.3 [2].  The supplementary services Cancel Deferred Location messages are transported using the UL NAS TRANSPORT message and the DL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. Figure 5.y.z.2.1-1 illustrates an example of the NAS signalling transport.
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  UE  

If cancelling a deferred 5GC - MT - LR procedure for  periodic, triggered location events is initiated at UE,  the UE sets the Payload container t ype to “Location  services message container” and  includes the Cance l  Deferred   Location  Invoke  in Payload container in the  UL NAS TRANSPORT message sent to the LMF.   The  UE also include  the deferred routing identifier   in the  Additional Information IE.      

AMF  

UL NAS TRANSP ORT   ( Payload container  ( LCS - Cancel DeferredLocation   Invoke ), Additional information   ( deferred routing identifier ) ))  

DL   NAS TRANSPORT   (Payload container  ( LCS - CancelDeferredLocation Return Result ) ,   Additional Information   (Correlation Identifier))  

AMF  determines the LMF from the Routing Identifier  received in the Addition al information IE of UL NAS  TRANSPORT message, and forwards the LCS - CancelDeferredLocation invoke message via triggering  Namf_Communication_N1MessageNotify service operation  towards the LMF. The AMF also includes the Correlation  Identifier   set to the   deferred routing identifier .    

Upon receipt of the   LCS   message   from LMF, the AMF  sets the Payload container type to “Location services  message cont ainer”   and includes the LCS - CancelDeferredLocation  in Payload container in the DL  NAS TRANSPORT .   The AMF also include s   the  Correlation Identifier in the Additional Information IE.  

LMF  

Upon receipt of the   LCS - CancelDeferredLocation invoke message   from AMF, the LMF triggers to cancel the periodic or triggered  location if it is still ongoing. For successful cancellation, the LMF  returns a LCS - CancelDeferredLocation return result. For  unsuccessful cancellation, the LMF returns a LCS - CancelDeferredLocation return error. The LMF triggers an  Namf_Communication_N1N2MessageTransfer service operation  towards the AMF to request the transfer of the LCS - CancellDeferredLocation message. The LMF also includes the  Correlation Identifier   identifying the LMF .  

 
Figure 5.y.z.2.1-1: NAS signaling transport for Cancel Deferred Location
5.y.z.2.2
Normal operation

The UE invokes a cancel deferred location procedure by sending a REGISTER message containing a LCS-CancelDeferredLocation invoke component to the LMF as defined in 3GPP TS 24.080 [5].
The LMF shall terminate the ongoing periodic or triggered location if this can be identified from the information in the LCS-CancelDeferredLocation invoke component.
The LMF shall then return a RELEASE COMPLETE message containing an LCS-CancelDeferredLocation return result component (see Figure 5.y.z.2.2-1).

If the LMF is unable to process the request received from the UE or can not identify the ongoing periodic or triggered location to be terminated, it shall return an error indication by sending a RELEASE COMPLETE message containing a return error component. Error values are specified in 3GPP TS 24.080 [5].

UE
Network
REGISTER

------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-CancelDeferredLocation (referenceNumberExt, h-gmlc-callBackUri))

RELEASE COMPLETE

<------------------------------------------------------------------------------------------------------------------------

Facility (Return result = LCS-CancelDeferredLocation)

RELEASE COMPLETE

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

RELEASE COMPLETE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE

-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  ->
Figure 5.y.z.2.2-1: Cancel Deferred Location
NOTE:
Only the following IEs defined in CancelDeferredLocation operations in 3GPP TS 24.080 [5] are used for NG-RAN LCS:

-
referenceNumberExt 

-
h-gmlc-callBackUri
* * * Next Change * * * *

5.k
LCS message and coding
* * * End of Changes * * * *
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If AMF decides to request positioning from LMF, the AMF invokes the Nlmf_Location_DetermineLocation Request service operation towards LMF.
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When a MO-LR location session is initiated at UE, the UE sets the Payload container type to “Location services message container” and includes an LCS-MOLR Invoke in Payload container in the UL NAS TRANSPORT message.







Upon receipt of the Nlmf_Location_DetermineLocation Response service operation from LMF, the AMF sets the Payload container type to “Location services message container” and includes a MO-LR Response in Payload container in the DL NAS TRANSPORT.







DL NAS TRANSPORT



(Payload container (FACILITY(Facility (LCS-MOLR Return Result))))







UL NAS TRANSPORT



(Payload container (REGISTER (Facility(LCS-MOLR Invoke))))
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Upon receipt of the LCS message from LMF, the AMF sets the Payload container type to “Location services message container” and includes the LCS-CancelDeferredLocation in Payload container in the DL NAS TRANSPORT. The AMF also includes the Correlation Identifier in the Additional Information IE.







AMF determines the LMF from the Routing Identifier received in the Additional information IE of UL NAS TRANSPORT message, and forwards the LCS-CancelDeferredLocation invoke message via triggering Namf_Communication_N1MessageNotify service operation towards the LMF. The AMF also includes the Correlation Identifier set to the deferred routing identifier.











Upon receipt of the LCS-CancelDeferredLocation invoke message from AMF, the LMF triggers to cancel the periodic or triggered location if it is still ongoing. For successful cancellation, the LMF returns a LCS-CancelDeferredLocation return result. For unsuccessful cancellation, the LMF returns a LCS-CancelDeferredLocation return error. The LMF triggers an Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of the LCS-CancellDeferredLocation message. The LMF also includes the Correlation Identifier identifying the LMF.







UL NAS TRANSPORT



(Payload container (LCS-CancelDeferredLocation Invoke), Additional information (deferred routing identifier)))







If cancelling a deferred 5GC-MT-LR procedure for periodic, triggered location events is initiated at UE, the UE sets the Payload container type to “Location services message container” and  includes the Cancel Deferred Location Invoke in Payload container in the UL NAS TRANSPORT message sent to the LMF. The UE also include the deferred routing identifier in the Additional Information IE.



 







DL NAS TRANSPORT



(Payload container (LCS-CancelDeferredLocation Return Result),



Additional Information (Correlation Identifier))












