SA WG2 Temporary Document

Page 10

SA WG2 Meeting #127
S2-183966
April 16 - 20, 2018, Sanya, China
(was S2-183623)
Source:
Qualcomm Incorporated 
Title:
Low Power Periodic and Triggered Location for the LMF Based Solution 
Document for:
Approval

Agenda Item:
6.13
Work Item / Release:
FS_eLCS/Rel-16
Abstract of the contribution: This contribution provides a low power procedure to support periodic and triggered location for the LMF based solution.
1.
 Introduction

The LMF based solution as defined in section 6.2 of TR 23.731 supports periodic and triggered location of a target UE using two alternative procedures. One procedure defined in section 6.2.3.3 of TR 23.731 is based on and analogous to the Deferred EPC-MT-LR procedure for Periodic and Triggered Location defined in section 9.1.19 of 3GPP TS 23.271 for E-UTRAN access and makes use of a supplementary services MO-LR procedure for reporting of periodic or triggered events. The second (optimized) procedure defined in section 6.2.3.4 of TR 23.731 avoids use of an MO-LR procedure and instead relies either on detecting trigger events in the LMF or on a target UE sending a positioning protocol message (e.g. an LPP message) directly to an LMF whenever the UE detects a trigger event. The second procedure is expected to have lower UE and network impact and to reduce overall signalling. However, even the second procedure requires establishment of a NAS signalling connection from the UE which may include UE authentication and, potentially, the exchange of several positioning protocol messages between the UE and LMF to obtain a UE location estimate. For frequent location of one UE or for location of a large number of UEs, the overhead to the UEs and the network may be substantial and may include some significant battery consumption for a UE. For future IoT UEs, these characteristics are not ideal. It is therefore proposed to add a new low power variant of the second (optimized) procedure which may significantly reduce over the air signalling, UE battery consumption and internal signalling and processing in a serving PLMN.
2.
Summary of the Low Power Procedure
The low power procedure is summarized in the following figure and step description.
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Figure 1 – Low Power Variant of the Optimized 5GC-MT-LR for periodic and triggered Location
1.
The LCS Client requests periodic and triggered location for the target UE which is forwarded to the LMF by a GMLC.

2.
The LMF acknowledges the request.

3.
The LMF waits until the target UE becomes reachable (e.g. via notification by a serving AMF).

4.
The LMF verifies UE privacy (not shown in Figure 1) and then sends a positioning protocol (e.g. LPP) message to the UE via the serving AMF to request periodic and triggered location. The LMF includes the type of event(s) to be reported (e.g. periodic event, area event, UE motion event), an address or ID for the LMF, a set of one or more IDs for the UE, ciphering information (e.g. a cipher key), location information to be obtained at step 9, a priority indication and criteria for using a NAS signalling connection at step 10 versus connectionless NG-RAN transfer at steps 11-13.
5.
The UE confirms support for the request.

6.
The LMF confirms to the GMLC and LCS Client that periodic and triggered location was activated in the UE.

7.
The UE may later enter Idle state.

8.
The UE monitors for the occurrence of the event(s) requested at step 4. When an event is detected, the UE proceeds to step 9.
9.
The UE obtains any location information requested at step 4 – e.g. a location estimate or specific location measurements. The UE also determines, using criteria provided at stage 4, whether to send an event report using a NAS signalling connection or connectionless transfer through the NG-RAN. For example, to conserve power but enable the LMF to reach the UE occasionally (e.g. to modify or terminate the periodic and triggered location session), the LMF could require the UE to use a NAS signalling connection once every few hours (or every few days) and to otherwise use connectionless NG-RAN transfer. Also, if the UE happens to have a NAS signalling connection when a trigger event is detected or can only connect to an NG-RAN node (e.g. an ng-eNB) that does not support connectionless NG-RAN transfer, the UE would use a NAS signalling connection to send the event report.
10.
For event reporting using a NAS signalling connection, the UE establishes a NAS signalling connection if needed and sends a positioning protocol (e.g. LPP) message to the LMF as described for the Optimized Periodic and Triggered 5GC-MT-LR Procedure in TR 23.731 (steps 29-31 of Figure 6.2.3.4-1). This may include exchanging more positioning protocol messages with the LMF – e.g. if the LMF needs more location information from the UE. The LMF then obtains a location estimate for the UE, if required by the LCS client for the reported trigger event, using any location information included in the positioning protocol message or any location information obtained by the LMF using subsequent positioning protocol messages. The LMF then proceeds to step 14.
11.
For event reporting using connectionless NG-RAN transfer, the UE sends a positioning message to the NG-RAN. For example, the UE could send a RACH request to a RAN node (e.g. a gNB) to obtain a temporary signalling channel and sends the positioning message (e.g. an RRC message) to the RAN node. For a large positioning message, the transfer might use segmentation. The positioning message contains the LMF ID, a UE ID and the priority indication as received at stage 4 and an authentication code determined by the UE (e.g. using the ciphering information) to authenticate the UE ID. The positioning message also contains a positioning protocol (e.g. LPP) message which includes any location information obtained by the UE at step 9 and may indicate the trigger event being reported. The UE may cipher the positioning protocol message using any ciphering information received at stage 4. However, the rest of the positioning message is not ciphered. Since the UE ID can be arbitrarily assigned by the LMF at stage 4 and since a different UE ID could be used for each separate event report, unauthorized tracking of the UE can be avoided.
12.
The NG-RAN (e.g. a gNB) may obtain one or more UL location measurements for the signalling received from the UE at step 11. The NG-RAN then includes any UL location measurements and the contents of the positioning message received at stage 11 in a network positioning message, which is transferred via an AMF to the LMF indicated by the LMF ID received at stage 11. The transfer at stage 12 may be expedited depending on the priority indication received at stage 11, and/or could include similar information received from other UEs (which would be processed separately at step 13 for each UE) to reduce the number of separate network positioning messages sent to the LMF.
13.
The LMF identifies the target UE using the received UE ID and authenticates the UE ID using the received authentication code. The LMF then determines a location for the UE, if required by the LCS client for the trigger event being reported, using any location information included in the positioning protocol message and any UL location measurements included in the network positioning message.

14.
The LMF sends an event report to the GMLC and LCS Client and includes any location for the UE obtained at step 10 or step 13.
15.
The UE continues to monitor for further trigger events as requested at step 4 and instigates steps 8-14 to report each event to the LCS Client until periodic and triggered location is terminated (e.g. due to attaining a maximum duration or maximum number of event reports) or is cancelled by the LMF during an invocation of step 10. 

A more detailed and complete version of the procedure above is proposed to be added to TR 23.731 as described below.
3.
Proposed Changes to TR 23.731
**** FIRST 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 connectionless transfer via NG-RAN.

-
Location determination and UE authentication can occur in non-real time in the LMF.

-
Location reports from multiple UEs can be batched by the NG-RAN to the LMF to reduce signalling overhead.

-
Transfer of location reports can be prioritized according to QoS requirements.

-
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 a request for the UE to send event reports using connectionless transfer via NG-RAN and includes one or more UE IDs for connectionless reporting, ciphering information, a priority indication and criteria for reporting using connectionless transfer via NG-RAN versus a NAS signalling connection.

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. The UE indicates in the acknowledgment whether sending event reports using connectionless transfer via NG-RAN is supported in addition to sending using a NAS signalling connection.

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 unreachable 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 based on the criteria received in step 19 whether to report the trigger event using connectionless transfer via NG-RAN or a NAS signalling connection. If the UE is already in connected state or can only access NG-RAN via a type of RAN node which does not support connectionless transfer via NG-RAN, 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 28-33.

28.
If the UE determines to use connectionless transfer via NG-RAN at step 26, the UE obtains any location measurements or location estimate requested in step 19, determines a suitable temporary serving cell and requests and obtains a signalling channel with an associated RAN node in NG-RAN. 
29.
The UE sends a positioning message to the RAN node. The positioning message includes the routing identifier for the LMF received in step 19, the UE ID or one of the UE IDs received in step 19, an authentication code to authenticate the UE ID and the priority indication received at step 19. The positioning message also includes a 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 positioning protocol message may be ciphered using the ciphering information received at step 19. Other content of the positioning message is not ciphered.

30.
The UE and the RAN node release the signalling channel.
Editor's note:
Details of how a signalling channel would be setup in step 28, used to transfer a positioning message in step 29 and released in step 30 would be for RAN to determine and are outside the scope of the study in this TR. Details on authentication of the UE ID would be for SA3 to approve or determine.
31.
The RAN node may obtain uplink location measurements of UE signalling received at step 28 and/or step 29. The RAN node sends a network positioning message included in an N2 Transport message to an AMF. The network positioning message includes any uplink location measurements obtained by the RAN node and the positioning protocol message, the UE ID, the authentication code and the priority indication received at step 29. The RAN node shall also include the routing identifier for the LMF received at step 29 in the N2 Transport message. The RAN node may use the priority indication to expedite sending of the network positioning message and/or to include information for additional UEs related to the same LMF in the same network positioning message. Any information for additional UEs would be treated and processed separately by the LMF.
Editor’s note: The RAN node may use security mechanism defined by SA3 for the connectionless transfer to protect the system.   
32.
The AMF invokes the Namf_Communication_N2InfoNotify service operation towards the LMF indicated by the routing identifier received in step 31. The service operation includes the network positioning message received in step 31.
33.
The LMF identifies the UE using the UE ID in the network positioning message and authenticates the UE ID using the authentication code in the network positioning message. The LMF then deciphers the positioning protocol message in the network positioning message if this was ciphered. If inclusion of a location estimate in event reports was requested in step 5 or step 6, the LMF uses any uplink location measurements included in the network positioning messages and any location measurements or location estimate included in the positioning protocol message to determine or verify a location estimate for the UE. The LMF may use the priority indication in the network positioning message to expedite or retard processing of the network positioning message at step 33.
34-37.
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.

38.
The UE continues to monitor for and detect further trigger events as in step 25 and instigates steps 26-37 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)


	Assign and include UE IDs, ciphering information, a priority indication and criteria for use of NG-RAN connectionless transfer in the positioning protocol message sent to a target UE to activate periodic or triggered location in the UE.
	None

	
	Receive a network positioning message for an event report from a UE sent using connectionless NG-RAN transfer, and authenticate a UE ID and decipher an included positioning protocol message.
	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 UE IDs, ciphering information, a priority indication and criteria for use of NG-RAN connectionless transfer in the positioning protocol message which activates periodic or triggered location in the UE.
	None

	
	Depending on the received criteria, send event reports using NG-RAN connectionless transfer, including obtaining a signalling channel to a nearby RAN node and sending a positioning message containing a UE ID, an authentication code and a positioning protocol message containing event and location information. 
	None


6.2.4.2
Impacts to AMF and Namf SBI
The LMF based solution uses service based operations already defined for the AMF in TS 23.502 [5] except for the Namf_Location service operations which are not needed. However, 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.

6.2.4.2
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 the following:

-
setup and release of a temporary signalling channel to a UE

-
receive a positioning message from a UE containing a positioning protocol message, a routing ID and other parameters

-
optionally obtain UL location measurements for the UE


-
send a network positioning message, containing the information from the UE and any UL location measurements, to an LMF identified by the routing ID via an AMF

More details of these impacts would need to be determined by RAN.
**** End of CHANGE ****
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