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1. Introduction
This pCR updates the solution #11 to enable SEAL LMS to provide suggested configuration to the VAL server
2. Reason for Change
In SA6#61, two options for the adaptive reporting were discussed. The existing solution enables SEAL LMS to directly update the SEAL LMC with new configuration. However, the VAL server need to know which are the updated configruation (to be prepared to receive reports accordingly) and in some cases the VAL server may want to accept or reject the updated configuration and may still want to continue with initial configuration. For such cases, soltuion#11 is updated to enable SEAL LMS to send updated configuration to the VAL server before it can update the configuration to the SEAL LMC.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-72 V1.0.0.


* * * First Change * * * *
[bookmark: _Toc167727214][bookmark: _Toc167727340][bookmark: _Toc167727465]6.11	Solution #11: Support for Aadaptive Llocation Cconfiguration and Rreporting based on UE Application and Movement statistic and prediction
6.11.1	Architecture Impacts
This solution is based on architecture of SEAL as described in 3GPP TS 23.434 [9].
6.11.2	Solution description
The typical reporting configuration for location services includes the reporting type (e.g., periodic or event-triggered), the reporting periodicy for the periodic reporting and trigging events for the event triggered reporting.
The typical reporting configuration require the application to foresee the required situations that are possible for the UE (e.g., the collision detection for UAS or V2X) to configure the location reporting. The application may configure too frequent periodic notification that will overflow the network with the reports or configure big periodicy for the location that leads for low accuracy. Thus, it is beneficial for the application to ask the SEAL server to select or to suggest the reporting configuration based on VAL service ID, VAL server ID, UE moving statistic and prediction.
In this solution, the following definition is uses:
-	Adaptive reporting configuration is the reporting configuration provided by SEAL LM server based on VAL service ID, VAL server ID, and/or UE Moving statistic and prediction.
This solution improves the SEAL LM service defined in 3GPP TS 23.434 [9], i.e.:
-	Introduction of Adaptive reporting configuration type that allows the SEAL LM server to configure the reporting based on VAL service ID, VAL server ID, and/or UE Moving statistic and prediction.
This solution addresses KI#4 to support:
-	Whether and how to expose the location data information per the e.g. time/area/space granularity in application enabled layer.
6.11.2.1	Impact to existing SEAL location management procedures
The SEAL procedures and information flows in 3GPP TS 23.434 [9] can be enhanced (highlighted in bold italics) as follows.
	9.3.2.4	Location reporting trigger
Table 9.3.2.4-1 describes the information flow from the location management client or VAL server to the location management server for triggering a location reporting procedure.
Table 9.3.2.4-1: Location reporting trigger
	Information element
	Status
	Description

	Requestor Identity
	M
(see NOTE 1)
	Identity of the requesting authorized VAL user or VAL UE or VAL server

	Identity
	M
(see NOTE 1)
	Identity of the requested VAL user or VAL UE

	VAL service ID
	O
	Identity of the VAL service for which the location reporting trigger is set.

	Immediate Report Indicator
	O
(see NOTE 2)
	Indicates whether an immediate location report is required

	Requested location information
	O
(see NOTE 2)
	Identifies what location information is requested. This information element may be represented as VAL service area ID(s) when this information flow from VAL server to the location management server.

	Triggering criteria
	O
(see NOTE 2)
	Identifies when the requesting client/VAL server is expecting to receive the location report from the requested VAL user/ VAL UE as specified in table 9.3.2.4-2.

	Minimum time between consecutive reports
	O
see (NOTE 2)
	Defaults to 0 if absent otherwise indicates the interval time between consecutive reports

	Endpoint information
	O
	Information of the endpoint of the requesting VAL server to which the location report notification has to be sent. It is provided if Immediate Report Indicator is set to required.

	NOTE 1:	The identity of the requesting VAL user/UE/VAL server and the requested VAL user/UE should belong to the same VAL service.
NOTE 2:	At least one of these rows shall be present.



Table 9.3.2.4-2: Location reporting Triggering criteria
	Information element
	Status
	Description

	Frequency of reporting
	O
	It indicates the requested frequency of reporting. The reporting frequency may be periodic or event-triggered.

	Adaptive reporting
	O
	It indicates the request for an adaptive location reporting. by dynamically adjusting the configuration. 
Following are possible values:
- “DIRECT UPDATE”, indicates the SEAL LMS to directly update the SEAL LMC once configuration is adjusted;

- “SUGGESTIVE UPDATE”, indicates the SEAL LMS to provide suggested configuration to VAL server before updating to the SEAL LMC.

	Reporting periodicity
	O
	If the Frequency of reporting is periodic, the reporting periodicity shall be provided.

	Location change condition
	O
(see NOTE)
	It indicates the location change condition when the reporting shall occur, e.g., VAL user or VAL UE changes a cell, NodeB, TA, RA, WLAN access network, civic address, GPS coordinates, SAI, ECGI, RAT, VAL service area.
If the Frequency of reporting is event-triggered, this IE shall be provided.

	Inside or outside indication
	O
(see NOTE)
	It indicates the condition when the reporting shall occur, i.e., the VAL user or VAL UE is inside or outside the locations represented by the VAL service area ID(s).

	Reporting schedule
	O
	It indicates the requested reporting schedule, e.g., days of the week and/or time period for the location reporting.

	NOTE:	Triggering criteria based on the VAL service area represented by the VAL service area ID(s) may be provided when this information flow is from the VAL server to the location management server.



9.3.5	Client-triggered or VAL server-triggered location reporting procedure
Figure 9.3.5-1 illustrates the high level procedure of client-triggered or VAL server-triggered location reporting.


Figure 9.3.5-1: Client-triggered location reporting procedure
1.	Location management client 2 (authorized VAL user or VAL UE) or VAL server sends a location reporting trigger to the location management server to activate a location reporting procedure for obtaining the location information of location management client 1. The location reporting event triggers as specified in table 9.3.2.4-1 e.g. minimum time between consecutive reports, SAI changes, access RAT changes, or ECGI changes for reporting the location of the VAL UE, are included.
NOTE:	Step 1 can be performed when Location management client 2 or VAL server require to update the location reporting trigger corresponding to location management client 1. 
2.	Location management server checks whether location management client 2 or VAL server is authorized to send a location reporting trigger. 
a.	If the adaptive reporting is requested in step 1, the location management server interacts with NWDAF (e.g., UE mobility analytics as defined in clause 6.7.2 of 3GPP TS 23.288 [16]) to obtain the location management client 1 moving statistic and prediction. If “DIRECT UPDATE” is requested, andthe location management server determines the reporting configuration based on VAL service ID, VAL server ID, and the retrieved location management client 1 moving statistic and prediction.
b.	Depending on the information specified by the location reporting trigger or determined reporting configuration (If “DIRECT UPDATE” is requested), location management server initiates an on-demand location reporting procedure or an event-triggered location reporting procedure for the location of location management client 1. 
3.	Once the location information of the location management client 1 is available in the location management server by the on-demand location reporting procedure, a location information report is sent to the location management client 2 or VAL server.
Further, if adaptive reporting is enabled by the VAL server with “SUGGESTIVE UPDATE”, the location management server dynamically adjusts the reporting configuration to determine adaptive location configuration based on VAL service ID, VAL server ID, and by analysing the retrieved location management client 1 moving statistic and prediction and received location information.In order to adapt the configuration, the location management server determines whether to increase or decrease the frequency of the report based on the UE's mobility pattern, or to increase or decrease the location accuracy (location change condition), or to change the required positioning method as supported by the UE
Once location configuration is adjusted and if it is required to update the triggers to the SEAL client, the SEAL LMS may suggest the adaptive location configuration to the VAL server as specified in clause 6.x.2.2. If VAL server accepts the suggested adaptive location configuration then the location management server initiates an on-demand location reporting procedure or an event-triggered location reporting procedure for the location of location management client 1. 

Editor's note:	Once SEAL LMS updates the location reporting trigger configuration based on adaptive indication, it is FFS how VAL server receives and accepts the updated configuration.




6.X.2.2	SEAL location management server provides adaptive configuration
Figure 6.X.2.2-1 illustrates procedure for SEAL LMS to provide adaptive location configuration suggestion to the VAL server for the VAL UE for which VAL server has requested for adaptive reporting (as specified in above clause).
Pre-conditions:
1.	The VAL server has requested to SEAL LMS to suggest adaptive configuration for VAL UE;
2.	The VAL server has provided endpoint information in the Location reporting trigger to the SEAL LMS.
3.	The SEAL LMS has received location reports from SEAL client and based on the different information the SEAL LMS as determinded the new/adaptive location configuration.


Figure 6.X.2.2-1: Adaptive location configuration
1.	The SEAL LMS sends a message to the VAL server. The message includes UE identity and suggested updates for location reporting trigger configuration.
2.	Upon receiving the request from the SEAL LMS, the VAL server sends a response message. The response message includes whether the VAL server accepts or rejects the updated location reporting configuration suggestion or not. If the VAL server accepts the location reporting configuration as suggested by the SEAL LMS, then the SEAL LMS updates the location reporting configuration to the SEAL LMC of the target UE.


6.11.3	Solution evaluation
This solution addresses KI#4 about whether and how to expose the location data information per the e.g. time/area/space granularity in application enabled layer.
This solution proposes enhancements to the SEAL Location Management service to provide the assistance to the VAL server in the location reporting configuration at the LM server either by directly updating the SEAL LMS (if requested by VAL server) or providing updated configuration to VAL server. The solution provides the simplification of the LM-S reference point for exposure of the location information, enables the adaptive location reporting based on the UE moving trend.
The impacted entities are VAL server and LM server.

* * * End of Change * * * *
<Proposed change in revision marks>
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