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1.
 Introduction

The Low Power Periodic and Triggered 5GC-MT-LR Procedure currently defined in clause 6.2.3.5 relies on new impacts to the UE, NG-RAN and LMF to support connectionless transfer of event reports from a UE to an LMF. The new impacts include support of new procedures for ciphering and authentication by a UE and an LMF and a new procedure for receiving and forwarding positioning protocol messages by an NG-RAN node. However, these new impacts can be avoided by reusing procedures for Early Data Transmission (EDT) and Release Assistance Information (RAI) as defined for EPS in TS 36.300 and TS 23.401. EDT and RAI enable connectionless transfer of NAS transport messages very similar to that defined in clause 6.2.3.5 of TR 23.731 but with fewer impacts to a UE, NG-RAN and LMF. Use of EDT and RAI is already proposed for small data transfer for 5GS in clause 6.1 of TR 23.724 and this capability can be extended to support UE location.
It is therefore proposed to modify clause 6.2.3.5 to make use of EDT and RAI.

Note that the revised procedure for clause 6.2.3.5 is proposed as a change rather than an addition. This means the existing procedure in clause 6.2.3.5 is effectively removed. However, if preferred, the new procedure could be added in a separate clause with the existing procedure in clause 6.2.3.5 being retained.
2.
Proposed Changes to TR 23.731
**** FIRST CHANGE ****
2
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**** NEXT CHANGE ****

3.3
Abbreviations

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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>
EDT
Early Data Transmission

RAI
Release Assistance Indication
**** NEXT CHANGE ****
6.2.3.5
Low Power Periodic and Triggered 5GC-MT-LR Procedure

Figure 6.2.3.5-1 summarizes a low power variant of the optimized 5GC-MT-LR procedure in subclause 6.2.3.4 for a roaming UE to support periodic and triggered location. A corresponding procedure for a non-roaming UE would comprise a subset of the procedure shown in Figure 6.2.3.5-1. This procedure has the same characteristics as the procedure in Figure 6.2.3.4-1, but in addition:

-
The UE is enabled to report the occurrence of trigger events and provide associated location information using EDT and RAI as proposed for Solution 1 in TR 23.724 [xx].

-
The UE is enabled to request immediate release of the signalling connection by the RAN following the sending of an event report using EDT as proposed for Solution 1 in TR 23.724 [xx], which can minimize the duration of the signalling connection.

-
The UE is enabled to indicate an expectation of receiving a single response from the LMF after which the signalling connection is released by the AMF, which can reduce the duration of the signalling connection.
-
The RAI is assumed to be provided by the UE at the AS level rather than NAS level as proposed for Solution 1 in TR 23.724 [xx].



-
The option of employing trigger detection in the LMF is not used.
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Figure 6.2.3.5-1 – Low Power Periodic and Triggered 5GC-MT-LR for a roaming UE

1-18.
Steps 1 to 18 of Figure 6.2.3.3-1 are performed.
19.
Step 20 of Figure 6.2.3.4-1 is performed. In addition, the LMF includes in the request for periodic or triggered location reporting an indication that the UE is permitted to send event reports using EDT. The LMF may also include criteria indicating when EDT may be used by the UE and which values of RAI the UE is permitted to include for EDT (e.g. RAI for immediate release and/or RAI for early release).
NOTE 1:
The LMF may determine UE support for EDT for event reporting, including values of RAI supported by the UE, by obtaining the positioning (e.g. LPP) capabilities of the UE prior to step 19. 
NOTE 2:
Use of EDT and permitted values of RAI may also be negotiated at the NAS level during registration of a UE as proposed for Solution 1 in TR 23.724 [xx]. A UE may then only use EDT and particular RAI values if both agreed during registration and allowed by the LMF.
20.
If the request in step 19 can be supported, the UE returns an acknowledgment to the LMF in a positioning protocol (e.g. LPP) message, which is transferred via the serving AMF and delivered to the LMF using an Namf_Communication_N1MessageNotify service operation.
21-24.
Steps 21-24 of Figure 6.2.3.3-1 are performed to confirm that event reporting for periodic or triggered location was activated in the UE and to return any location estimate for the UE available event obtained at step 18 if the UE available event was requested at step 5 or step 6.

25.
The UE monitors for occurrence of the trigger event requested in step 19. The monitoring may occur while the UE is in idle state and/or while the UE is not reachable from the network (e.g. with eDRX or PSM). The UE may also (e.g. periodically) request assistance data from the LMF to help determine a location, if needed to detect a trigger event. When a trigger event is detected, the UE proceeds to step 26.

26.
The UE determines (e.g. based on any criteria received in step 19) whether to report the trigger event using a NAS signalling connection or EDT. If the UE is already in connected state or can only access a RAN node which does not support EDT, the UE determines to use a NAS signalling connection

27. If the UE determines to use a NAS signalling connection at step 26, the UE performs steps 29-31 of Figure 6.2.3.4-1. The UE then skips steps 28-37.

28.
If the UE determines to use EDT at step 26, the UE obtains any location measurements or location estimate requested in step 19, determines a suitable serving cell if accessing NG-RAN and requests and obtains an RRC signalling connection with a RAN node. 

29.
The UE sends an RRC EDT Request message to the RAN node. The RRC EDT Request message includes the 5G-GUTI and a NAS Transport message containing an UL positioning protocol (e.g. LPP) message which includes any location measurements or location estimate obtained in step 28 and may identify the type of event being reported. The NAS Transport message also includes the routing identifier received by the UE at step 19. The NAS Transport message is ciphered and integrity protected as defined in TS 24.501 [yy]. The RRC EDT Request further includes an RAI as proposed for Solution 1 in TR 23.724 [xx]. The RAI may indicate either immediate release or early release of the RRC signalling connection. For early release, the RAI may also indicate whether the UE expects to receive one DL positioning protocol message from the LMF in response.
30.
If the RAI received in step 29 indicates immediate release, the RAN node sends an RRC EDT Complete message to the UE to immediately release the RRC signaling connection.
Editor's note:
Details of EDT support for NG-RAN (e.g. including new RRC messages) are still to be decided by RAN. The description here is based on current EDT support for Control Plane CIoT EPS optimization in TS 36.300 [aa] and TS 23.401 [bb] and proposed use of EDT and RAI for small data transfer for Solution 1 in clause 6.1 of TR 23.724 [xx].
31.
The RAN node sends an N2 Initial UE message to the serving AMF for the UE (identified by the 5G-GUTI). The Initial UE message includes the NAS Transport message received at step 29 and the RAI..
   
32.
The AMF performs integrity protection verification and deciphering of the NAS Transport message as defined in TS 24.501 [yy]. The AMF invokes the Namf_Communication_N2InfoNotify service operation towards the LMF indicated by the routing identifier received in the NAS Transport message in step 31. The service operation includes the UL positioning protocol message and the RAI received at step 31. If the RAI received at step 31 indicates either immediate release or early release where no LMF response is expected by the UE, the AMF omits support for steps 34-35, since the AMF does not expect to receive a response at step 34.  
33. If inclusion of a location estimate in event reports was requested at step 5 or step 6, the LMF uses any location measurements or location estimate included in the UL positioning protocol message received at step 32 to determine a location estimate for the UE.
34.
If the RAI received at step 31 indicates early release where the UE expects to receive a response from the LMF, the LMF invokes the Namf_Communication _N1N2MessageTransfer service operation towards the AMF to request the transfer of a DL positioning protocol message (e.g. an LPP message) to the UE. The service operation includes the DL positioning protocol message. 
NOTE 3:
The DL positioning protocol message may be an acknowledgment of the UL positioning protocol message.
35.
If the AMF receives a DL positioning protocol message for the UE from the LMF at step 34, the AMF forwards the DL positioning protocol message to the RAN in a NAS Transport message.
36.
Unless the AMF receives an RAI indicating immediate release at step 31, the AMF sends a UE Context Release Command to the RAN to release the RRC signalling connection to the UE. Step 36 is performed after step 35 when an RAI is received at step 31 indicating that a response is expected by the UE from the LMF. Step 36 is instead performed either after a timeout if step 35 does not occur or after step 32 when an RAI is received by the AMF indicating no response is expected by the UE from the LMF.
NOTE 4:
the AMF may also send any pending MT small data or pending MT SMS messages to the UE following step 31 and prior to step 36 as described for some of the small data solutions in TR 23.724 [xx]. 
37.
Unless the RAN previously performed step 30 for immediate release of the UE, the RAN sends an RRC EDT Complete message to the UE to release the RRC signalling connection to the UE and includes any NAS Transport message received at step 35 if step 35 occurs. 
38-41.
Steps 30-33 of Figure 6.2.3.3-1 are performed to return an indication of the trigger event to the external client and a location estimate if this was requested.

42.
The UE continues to monitor for and detect further trigger events as in step 25 and instigates steps 26-41 each time a trigger event is detected.
**** NEXT CHANGE ****
6.2.4.3
Impacts to LMF and Nlmf SBI

For the LMF based solution, the LMF needs to support the Nlmf_ProvideLocation and Nlmf_EventNotify service operations shown in Table 6.2.2.2-1. The Nlmf_Location_DetermineLocation service operation defined in Rel-15 is not needed for the LMF Based solution.

Other impacts for the LMF are summarized below and are compared with LMF impacts already defined in Release 15.

Table 6.2.4.3-1: LMF Impacts for the LMF Based Solution

	Procedure
	Description
	Corresponding or Similar Rel-15 Impact (if any)

	5GC-MT-LR

Periodic / triggered 5GC-MT-LR
	Receive a location request for a target UE from a VGMLC using the Nlmf ProvideLocation service operation and return a location response.

Impact: new
	None

	
	Use the NRF service to select another AMF when a previous serving AMF is not available.

Impact: appears the same as needed for a GMLC in Rel-15
	The same impact seems needed for a 5GC-MT-LR or 5GC-MT-LR without UDM Query at a GMLC though it is not yet defined.

	
	Verify reachability of a target UE using the Namf MT_EnableUEReachability service operation.

Impact: new
	None

	
	Verify UE privacy requirements based on privacy requirements received from an HGMLC.

Impact: new
	None

	5GC-MT-LR

Periodic / Triggered 5GC-MT-LR

5GC-MO-LR
	Obtain UE status information (and subscription information for a 5GC-MO-LR) using the Namf UEStatus service operation.

Impact: new
	None

	
	Obtain downlink location measurements or a location estimate from a target UE using the Namf Communication N1N2MessageTransfer and Namf_Communication_N1MessageNotify service operations.

Impact: same
	Obtain downlink location measurements or a location estimate from a target UE using the Namf Communication N1N2MessageTransfer and Namf_Communication_N1MessageNotify service operations.

	
	Obtain uplink location measurements for a target UE from the NG-RAN using the Namf Communication N1N2MessageTransfer and Namf_Communication_N2InfoNotify service operations.

Impact: same
	Obtain uplink location measurements for a target UE from the NG RAN using the Namf Communication N1N2MessageTransfer and Namf_Communication_N2InfoNotify service operations.

	
	Obtain non-UE associated network assistance data from the NG-RAN using the Namf Communication N1N2MessageTransfer and Namf_Communication_N2InfoNotify service operations.

Impact: same
	Obtain non-UE associated network assistance data from the NG-RAN using the Namf Communication N1N2MessageTransfer and Namf_Communication_N2InfoNotify service operation.

	
	Compute a location estimate for a target UE based on information obtained from the UE and/or NG-RAN.

Impact: same
	Compute a location estimate for a target UE based on information obtained from the UE and/or NG-RAN.

	
	Continue location for a target UE after inter-AMF handover.

Impact: new
	None

	5GC-MO-LR
	Receive a supplementary services MO-LR request from a UE using the Namf Communication N1MessageNotify service operation and return a response to the UE containing any location estimate obtained using the Namf Communication N1N2MessageTransfer service operation.

Impact: new
	None

	
	For TTTP, select a VGMLC and send a location for the UE to the VGMLC using the Nlmf EventNotify service operation.

Impact: new
	None

	
	Verify UE subscription to an MO-LR using UE subscription information obtained from the serving AMF.

Impact: new
	None

	
	For an MO-LR for transfer of assistance data, transfer requested assistance data to the UE using the Namf Communication N1N2MessageTransfer service operation.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR


	Send a location event report to the VGMLC using the Nlmf EventNotify service operation to confirm activation in the UE of triggered or periodic location.

Impact: new
	None

	
	Select a VGMLC and send a location event report to the VGMLC using the Nlmf EventNotify service operation for each periodic or triggered location event detected by the UE (or LMF).
	None

	Periodic / Triggered

5GC-MT-LR

(not optimized)


	Send a supplementary services LCS Periodic-Triggered Event Invoke to a target UE to activate periodic or triggered location in the UE using the Namf Communication N1N2MessageTransfer service operation. Receive a confirmation from the UE using the Namf Communication N1MessageNotify service operation.

Impact: new
	None

	
	Receive a supplementary services MO-LR request from a UE using the Namf Communication N1MessageNotify service operation for each periodic or triggered location event detected by the UE.

Return a response to the UE confirming receipt using the Namf Communication N1N2MessageTransfer service operation.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR

(optimized)


	Optionally monitor and detect periodic or triggered location events.

Impact: new
	None

	
	Send a positioning protocol (e.g. LPP) message to a target UE to activate periodic or triggered location in the UE using the Namf Communication N1N2MessageTransfer service operation. Receive a confirmation from the UE using the Namf Communication N1MessageNotify service operation.

Impact: new
	None

	
	Receive a positioning protocol (e.g. LPP) message from a UE using the Namf Communication N1MessageNotify service operation for each periodic or triggered location event detected by the UE.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR

(low power)


	Provide criteria to a UE defining when event reporting using EDT may be used
	None

	
	Receive an UL positioning message for an event report from a UE sent using EDT, and send a single response when the UE indicates a response is expected.
	None


6.2.4.4
Impacts to UE
For the LMF based solution, impacts for the UE are summarized below and are compared with LMF impacts already defined in Release 15.

Table 6.2.4.4-1: UE Impacts for the LMF Based Solution

	Procedure
	Description
	Corresponding or Similar Rel-15 Impact (if any)

	5GC-MT-LR

Periodic / triggered 5GC-MT-LR
	Receive a supplementary services request from an LMF for privacy notification and/or verification. Verify user privacy requirements if requested and return a supplementary services response to the LMF.

The supplementary services request is already defined for EPS.

Impact: existing
	None

	5GC-MT-LR

Periodic / Triggered 5GC-MT-LR

5GC-MO-LR
	Receive a DL positioning message from an LMF to request UE positioning capabilities, provide assistance data or request location information. Obtain any requested location information. Return any requested capabilities or location information to the LMF.

From a UE perspective, the positioning interaction can be the same as in Rel-15.

Impact: same
	Supports a UE Assisted and UE Based Positioning Procedure.

	5GC-MO-LR
	Send a supplementary services MO-LR request to an LMF via the serving AMF to request a location estimate, assistance data or TTTP. Receive a response from the LMF via the AMF.

The supplementary services request is already defined for EPS and transfer of the MO-LR van use the same NAS transport message as used to send positioning messages. Thus, the new impact is small

Impact: existing plus small addition
	None

	Periodic / Triggered

5GC-MT-LR


	Monitor for and detect periodic or triggered location events. Optionally obtain a location estimate when a location event is detected.

This impact is already defined for EPS.

Impact: existing


	None

	Periodic / Triggered

5GC-MT-LR

(not optimized)


	Receive a supplementary services LCS Periodic-Triggered Event Invoke from an LMF via the serving AMF to activate periodic or triggered location in the UE. Return a confirmation to the LMF.

The supplementary services messages are already defined for EPS and transfer can use the same NAS transport message as used to send positioning messages. Thus, the new impact is small

Impact: existing plus small addition
	None

	
	Send a supplementary services MO-LR request to an LMF for each periodic or triggered location event detected by the UE and receive a confirmation response from the LMF.

This impact is already defined for EPS.

Impact: existing
	None

	Periodic / Triggered

5GC-MT-LR

(optimized)


	Receive a positioning protocol (e.g. LPP) message from an LMF via the serving AMF to activate periodic or triggered location in the UE. Return a confirmation to the LMF.

Impact: new
	None

	
	Send a positioning protocol (e.g. LPP) message to the LMF for each periodic or triggered location event detected by the UE.

Impact: new
	None

	Periodic / Triggered

5GC-MT-LR

(low power)


	Receive criteria from an LMF for use of EDT for event reporting for periodic or triggered location.
	None

	
	Depending on the received criteria, send event reports using EDT and include an RAI indicating immediate release or early release. 
	None


6.2.4.5
Impacts to AMF and Namf SBI

The LMF based solution uses service based operations and N1 and N2 reference point support already defined for the AMF in TS 23.502 [5] or expected to be defined later for EDT. The Namf_Location service operations are not needed and are not impacted. To support a 5GC-MO-LR, it is assumed that the Namf EventExposure service operation is extended to allow provision of UE subscription information for an MO-LR. An alternative could be a new Namf service operation. A decision on preferred support is FFS.
6.2.4.6
Impacts to the NG-RAN
Except for support of a Periodic / Triggered 5GC-MT-LR using the low power procedure in subclause 6.2.3.5, there are no new impacts to the NG-RAN beyond what is already defined in Rel-15. However, in order to support new positioning methods (e.g. for NR), there may be new impacts, although these would not be specific to the LMF based solution.
For a Periodic / Triggered 5GC-MT-LR using the low power procedure in subclause 6.2.3.5, an NG-RAN node needs to support EDT. The support of EDT can be common to support of EDT for CIoT small data transfer as proposed in clause 6.1 of TR 23.724 [xx] and is not specific to location services.





**** End of CHANGE ****
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