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[bookmark: _Toc92299338][bookmark: _Toc45263996][bookmark: _Toc43195242][bookmark: _Toc35266483][bookmark: _Toc26193080][bookmark: _Toc26193008][bookmark: _Toc22050945][bookmark: _Toc92299351]4.1.2	LCS aspect
LCS uses the defined payload container to transfer LCS signalling messages between the UE and the network.
The corresponding LCS signaling messages include:
a)	LTE Positioning Protocol (LPP) messages (see 3GPP TS 36.355 [4])
-	Both downlink and uplink LPP messages are supported
-	Routing information is transported as the Additional information IE in UL/DL NAS TRANSPORT message for LPP messages (see 3GPP TS 24.501 [3])
b)	Location services messages
-	Messages for MO-LR operations (see 3GPP TS 24.080 [5])
-	Messages for LocationNotification operations (see 3GPP TS 24.080 [5])
-	Messages for EventReport operations (see 3GPP TS 24.080 [5])
-	Messages for PeriodicTriggeredInvoke operations (see 3GPP TS 24.080 [5])
-	Messages for CancelDeferredLocation operations (see 3GPP TS 24.080 [5])
-	Messages for MSCancelDeferredLocation operations (see 3GPP TS 24.080 [5])
-	Messages for LocationPrivacySetting operations (see 3GPP TS 24.080 [5])
	Routing information associated with the LMF is transported as the Additional information IE in UL/DL NAS TRANSPORT message for Location services messages that are transported from/to the LMF (see 3GPP TS 24.501 [3])
The Routing information transported as the Additional Information IE can be Routing Identifier in the current specification, which includes Immediate Routing Identifier and Deferred Routing Identifier. The Immediate Routing Identifier transported as the Additional Information IE is the Correlation ID, which is allocated by the AMF and is only used in the DL NAS TRANSPORT message (see clause 5.2 and clause 5.3). The Deferred Routing Identifier transported as the Additional Information IE is only used in the UL NAS TRANSPORT message for the AMF routing the LCS messages to the particular LMF (see clause 5.2.2).
* * * Next Change * * * *
[bookmark: _Toc92299361][bookmark: _Toc45264019][bookmark: _Toc43195265][bookmark: _Toc35266506][bookmark: _Toc26193103][bookmark: _Toc26193031]5.2.1.3.1	General
The supplementary services LCS PeriodicTriggered Invoke operation enables the LMF to initiate periodic or triggered location event reporting by a target UE as described in clause 6.3.1 of 3GPP TS 23.272 [2]. The supplementary services LCS PeriodicTriggered Invoke message is transferred to the target UE via the serving AMF in a DL NAS Transport message. A response from the target UE is similarly returned to the LMF via the serving AMF and is transferred to the AMF in an UL NAS Transport message. If the LCS PeriodicTriggered Invoke message in the Payload container of a DL NAS TRANSPORT message includes the Deferred Routing Identifier, the UE shall include the Deferred Routing Identifier in the Additional Information IE of a UL NAS TRANSPORT message during the subsequent procedures as specified in clause 5.2.2.
Figure 5.2.1.3.1.1 illustrates an example of the NAS signalling transport for initiation of periodic or triggered location,



Figure 5.2.1.3.1.1: NAS signalling transport for LCS PeriodicTriggered messages
* * * Next Change * * * *
5.2.2.2.1	General
The supplementary services MSCancelDeferredLocation 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 MCancelDeferredLocation messages are transported using the UL NAS TRANSPORT message and the DL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. The Deferred Routing Identifier in the Additional information IE of the UL NAS TRANSPORT message for the cancellation of periodic or triggered location event reporting can be an LMF ID.
Figure 5.2.2.2.1-1 illustrates an example of the NAS signalling transport.


Figure 5.2.2.2.1-1: NAS signaling transport for UE initiated Cancel Deferred Location
* * * Next Change * * * *
[bookmark: _Toc92299365][bookmark: _Toc45264023][bookmark: _Toc43195269][bookmark: _Toc35266510]5.2.2.4.1	General
The supplementary services EventReport operation enables the UE to report the periodic or triggered location event invoked by the LMF via LCS PeriodicTriggered Invoke operation as described in clause 6.3.1 of 3GPP TS 23.273 [2] when some certain events are detected in the UE. The supplementary services EventReport message is transferred to the LMF via the serving AMF in a UL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. A response from the LMF may be returned to the UE via the serving AMF and be transferred to the UE in a DL NAS TRANSPORT message. The Deferred Routing Identifier in the Additional information IE of the UL NAS TRANSPORT for reporting the periodic or triggered location event can be an LMF ID. If the serving LMF is changed, the Deferred Routing Identifier may be included in the EventReport Acknowledgement message (refer to clause  6.3.1 of 3GPP TS 23.273 [2]).
Figure 5.2.2.4.1-1 illustrates an example of the NAS signalling transport for EventReport messages,


Figure 5.2.2.4.1-1: NAS signalling transport for EventReport messages
* * * Next Change * * * *
[bookmark: _Toc92299371]5.2.2.6.1	General
The supplementary services EventReport operation enables the UE to report the periodic or triggered location event invoked by the LMF via LCS PeriodicTriggered Invoke operation as described in clause 6.7.1 of 3GPP TS 23.273 [2] when certain events are detected in the UE and when the UE supports and the LMF allows the use of Control Plane CIoT 5GS Optimisation. The supplementary services EventReport message is transferred to the LMF via the serving AMF in a CONTROL PLANE SERVICE REQUEST message defined in 3GPP TS 24.501 [3]. A response from the LMF may be returned to the UE via the serving AMF and be transferred to the UE in a DL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. The Deferred Routing Identifier in the Additional information IE of the CONTROL PLANE SERVICE REQUEST message for reporting the periodic or triggered location event can be an LMF ID. If the serving LMF is changed, the Deferred Routing Identifier may be included in the EventReport Acknowledgement message (refer to clause  6.3.1 of 3GPP TS 23.273 [2]).
Figure 5.2.2.x.1-1 illustrates an example of the NAS signalling transport for EventReport messages,


Figure 5.2.2.6.1-1: NAS signalling transport for EventReport messages using Low Power Event Reporting and Triggered 5GC-MT-LR 

* * * End of Changes * * * *
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The LMF invokes an Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of a supplementary services LCS PeriodicTriggered Invoke message and includes the Correlation Identifier received from the AMF.


The AMF invokes an Nlmf_Location_DetermineLocation service operation towards the LMF to request deferred location for periodic or triggered location. The AMF also assigns and includes a Correlation Identifier as described in clause 6.3.1 of 3GPP TS 23.273 [2].


The AMF sets the Payload container type to “Location services message container” and includes the supplementary services LCS PeriodicTriggered Invoke message in the Payload container in a DL NAS Transport message. The AMF includes the Correlation Identifier in the Additional information IE.
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The UE determines whether the periodic or triggered location can be supported and returns a supplementary services LCS PeriodicTriggered Return Result message if the location can be supported or a supplementary services LCS PeriodicTriggered Return Error message if the location cannot be supported. The supplementary services message is included in the Payload container of an UL NAS Transport message, The Payload container type is set to “Location services message container” and the received Correlation Identifier is included in the Additional Information IE.


The AMF invokes an Namf_Communication_N1MessageNotify service operation towards the LMF to transfer the LCS PeriodicTriggered Return Result or the  LCS PeriodicTriggered Return Error. The AMF identifies the LMF using the Correlation Identifier.
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AMF  determines the LMF from the Routing Identifier  received in the Additional information IE of UL NAS  TRANSPORT message, and forwards the LCS - MS CancelDeferredLocatio n  I nvoke 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 container”   and includes the LCS - MS CancelDeferredLocation  in Payload container in the  DL NAS TRANS PORT .   The AMF also include s   the  Correlation Identifier in the Additional Information IE.  
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Upon receipt of the   LCS - MS 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 - MS CancelDeferredLocation return result.  For unsuccessful cancellation, the LMF returns a LCS - MS CancelDeferre dLocation return error. The LMF triggers an  Namf_Communication_N1N2MessageTransfer service operation  towards the AMF to request the transfer of the LCS - MS CancellDeferredLocation message. The LMF also includes the  Correlation Identifier   identifying the LMF .  
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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-MSCancelDeferredLocation in Payload container in the DL NAS TRANSPORT. The AMF also includes the Correlation Identifier in the Additional Information IE.
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UE received a supplementary services LCS Periodic-Triggered Invoke Request message  in the DL NAS TRANSPORT message and activated Periodic-Triggered location events  by returning a supplementary service acknowledgement in the UL NAS TRANSPORT message. 
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UE received a supplementary services LCS Periodic-Triggered Invoke Request message in the DL NAS TRANSPORT message and activated Periodic-Triggered location events by returning a supplementary service acknowledgement in the UL NAS TRANSPORT message. The supplementary services LCS Periodic-Triggered Invoke Request message indicates that the UE is allowed to use Control Plane CIoT 5GS Optimisation for sending event reports. 



