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[bookmark: _Toc58920663][bookmark: _Toc122418168]6.11.1	UE Assisted and UE Based Positioning Procedure
Figure 6.11.1-1 shows a positioning procedure used by an LMF to support UE based positioning, UE assisted positioning and delivery of assistance data. The procedure is based on use of the LPP protocol defined in TS 37.355 [20] between the LMF and UE.


Figure 6.11.1-1: UE Assisted and UE Based Positioning Procedure
Precondition:	A LCS Correlation identifier and the AMF identity has been passed to the LMF by the serving AMF.
1.	The LMF invokes the Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of a Downlink (DL) Positioning message to the UE. The service operation includes the DL Positioning message. The Session ID parameter of the Namf_Communication_N1N2MessageTransfer service operation is set to the LCS Correlation identifier. The Downlink Positioning message may request location information from the UE, provide assistance data to the UE or query for the UE capabilities if the UE Positioning Capability is not received from AMF.
	When the LMF provides assistance data to UE in the DL Positioning message, if the LMF obtains the GNSS assistance data and associated serving area (i.e. a TA or TA list) from NEF or AF as described in clause 6.15, the LMF may include the GNSS assistance data only if the serving cell of the UE belongs to the serving area of the GNSS assistance data.
2.	If the UE is in CM IDLE state, the AMF initiates a network triggered Service Request procedure as defined in clause 4.2.3.3 of TS 23.502 [19] to establish a signalling connection with the UE.
3.	The AMF forwards the Downlink Positioning message to the UE in a DL NAS TRANSPORT message. The AMF includes a Routing identifier, in the DL NAS TRANSPORT message, which is set to the LCS Correlation identifier. The Downlink Positioning message may request the UE to response to the network, e.g. may request the UE to acknowledge the Downlink Positioning message, to return location information or to return capabilities, as defined in TS 37.355 [20].
4.	The UE stores any assistance data provided in the Downlink Positioning message and performs any positioning measurements and/or location computation requested by the Downlink Positioning message.
5.	If the UE has entered CM-IDLE state during step 4 and needs to responses to the request received in step 3, the UE instigates the UE triggered Service Request as defined in clause 4.2.3.2 of TS 23.502 [19] in order to establish a signalling connection with the AMF.
6.	[Conditional] The UE sends to the AMF the Uplink Positioning message included in a NAS TRANSPORT message, e.g. to acknowledge the Downlink Positioning message, to return any location information obtained in step 4 or returns any capabilities, as requested in step 3. When the UE sends Uplink Positioning message in a NAS TRANSPORT message, the UE shall also include in the UL NAS TRANSPORT message the Routing identifier received in step 3.
7.	[Conditional] The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF indicated by the routing identifier received in step 6. The service operation includes the Uplink Positioning message received in step 6 and the LCS Correlation identifier. Steps 6 and 7 may be repeated if the UE needs to send multiple Uplink Positioning messages to respond to the request received in Step 3. Steps 1 to 7 may be repeated to send new assistance data, and to request further location information and further UE capabilities.
* * * Next Change * * * 
[bookmark: _Toc58920673][bookmark: _Toc122418178]6.14.1	Broadcast of Assistance Data by an LMF
The following procedure is used by the LMF to support broadcasting of network assistance data to target UEs. This procedure is not associated with a UE location session. It is used in an AMF to send network assistance data to an NG-RAN node for broadcasting by the NG-RAN node to target UEs. NG-RAN positioning procedures related to LMF and NG-RAN node communication are specified in TS 38.455 [15].


Figure 6.14.1-1: Broadcasting Network Assistance Data
1.	The LMF invokes the Namf_Communication_NonUeN2MessageTransfer service operation towards the AMF to request the transfer of a Network Assistance Data message to an NG-RAN node (gNB or ng-eNB) in the NG-RAN. The service operation includes the Network Assistance Data message and the target NG-RAN node identity. The Network Assistance Data message includes assistance data which may be optionally ciphered.
	To broadcast the GNSS assistance data, when the LMF obtains the GNSS assistance data and associated serving area (i.e. a TA or TA list) from NEF or AF as described in clause 6.15, the LMF discoveries the target AMF(s) to send the GNSS assistance data by providing the serving area to NRF. In this case, the LMF includes the GNSS assistance data and the associated serving area of the GNSS assistance data in the Network Assistance Data message.
2.	The AMF forwards the Network Assistance Data message to the target NG-RAN node indicated in step 1 in an N2 Transport message. The AMF includes a Routing identifier, in the N2 Transport message, identifying the LMF.
3.	The NG-RAN node broadcasts the assistance data contained in the Network Assistance Data message.
	When the GNSS assistance data and the associated serving area (i.e. a TA or TA list) are contained in the Network Assistance Data message, the NG-RAN node broadcasts the GNSS assistance data in the associated serving area.
4.	The target NG-RAN node may return feedback on assistance information broadcasting to the AMF in a Network Assistance Feedback message. The target NG-RAN node shall also include the Routing identifier in the N2 Transport message received in step 2.
5.	The AMF invokes the Namf_Communication_NonUeN2InfoNotify service operation towards the LMF indicated by the routing identifier received in step 4. The service operation includes the Network Assistance Data Feedback message received in step 4.
* * * Next Change * * * 
[bookmark: _Toc122418181]6.15.1	GNSS assistance data collection from untrusted AF via NEF
The following procedure is used by LMF to collect GNSS assistance information from AFs via the NEF.


Figure 6.15.1-1: GNSS assistance data collection from untrusted AF
1a-1c.	Reuse the steps 1a-1c in figure 6.2.2.3-1 of TS 23.288 [37] with following difference:
-	The AF should also provide its serving area to NEF. NEF should map the serving area into TA(s) if it is presented as geographical location and update the NEF profile in NRF including the serving area information.
1d-1e.	Reuse the steps 1d-1e in figure 6.2.2.3-1 of TS 23.288 [37] with following difference:
-	When LMF needs to discovery the available data from AFs and the appropriated NEF to collect GNSS assistance data, LMF additionally provides TAs in the Nnrf_NFDiscovery_Request_request service operation.
2-5.	Reuse the steps 2-5 in figure 6.2.2.3-1 of TS 23.288 [37] with following difference:
-	Besides available GNSS assistance data, AF also provides associated serving area of the GNSS assistance data and optional precise global coordinates of the source of the GNSS assistance data. NEF may map the serving area into a TA or TA list and send the GNSS assistance data and the TA or TA list to the LMF.
6.	After LMF gets the GNSS assistance data and the TA or TA list, it can send the assistance data to UE via the procedures described in clauses 6.14.1 or 6.11.1 during a positioning session.
* * * Next Change * * * 
[bookmark: _Toc122418182]6.15.2	GNSS assistance data collection from trusted AF
For trusted AFs, LMF collects GNSS assistance data through AFs directly. LMF discovers trusted AFs covering LMF serving area through NRF and subscribes to GNSS assistance data exposure from discovered trusted AFs.


Figure 6.15.2-1: GNSS assistance data collection from trusted AF
1a-1c.	AF invokes Nnrf_NFManagement_NFUpdate_request service operation to register its GNSS related information including Event IDs, and associated AF identification, Application ID(s) and its serving area (TAs). NRF stores the received AF update information and sends Nnrf_NFManagement_NFUpdate_response message to AF.
1d-1e.	When LMF needs to discovery the available GNSS assistance data from AFs, LMF provide TAs to NRF through Nnrf_NFDiscovery service to discover related AFs.
2.	LMF subscribes to or cancels subscription to GNSS assistance data in AF by invoking the Naf_EventExposure_Subscribe/Naf_EventExposure_Unsubscribe service operation.
3.	AF notifies the LMF with the available GNSS assistance data by invoking Naf_EventExposure_Notify service operation. AF also provides associated serving area (TAs) of the GNSS assistance data and optional precise global coordinates of the source of the GNSS assistance data. The AF notifies the LMF with the data by invoking Nafnef_EventExposure_Notify service operation.
4.	After LMF gets the GNSS assistance data and the associated serving area (TAs), it can send the data to UE via the procedures described in clauses 6.14.1 or 6.11.1 during a positioning session.
* * * End of Changes * * * 
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