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1. Introduction
This contribution updates solution#5 Location profiling for supporting fused location service enablement.
2. Reason for Change
According to the overall evaluation and conclusion, the achitecture enhancements from solution#8 for KI#1 will be used for the baseline architecture in the normative phase, and Solution #5 can be considered in the normative work for KI#3 based on the Sol#8. So the solution evaluation for Sol#5 should be updated accordingly.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-96 v0.8.0.


* * * First Change * * * *
[bookmark: _Toc104890725][bookmark: _Toc117521244]7.5	Solution #5: Location profiling for supporting fused location service enablement
[bookmark: _Toc104890726][bookmark: _Toc117521245]7.5.1	Solution description
[bookmark: _Hlk88238922][bookmark: _Toc104890727][bookmark: _Toc117521246]7.5.1.1	General
This solution addresses key issue #3 Location service differentiation. The solution discusses the creation of Location profiles at a fused location service at the application enablement layer; and the mapping of Location profiles to one or more vertical applications. Such profiling is based on a variety of factors which correspond to use-case / vertical driven hybrid positioning requirements and policies. This notion of profiling (which is different from the service profile) is based on the various factors which may affect the positioning methods and QoS, and fixes also the communication parameters per vertical requirement-use case, without providing any additional information at the 3rd party app. The attributes that can be used for the Location profile can be some of the following (however how the Location profiles are constructed can be up to implementation):
[bookmark: _Hlk89378053]-	the vertical / application service type; 
-	the environment (indoor/outdoor, urban/suburban,);
-	the QoS requirements, e.g. accuracy;
-	the capabilities of the UEs involved;
-	the energy constraints for the devices;
-	preference on certain positioning methods, e.g. RAT-dependent or RAT-independent methods;
-	LCS service level (in case of IIOT vertical);
-	priorities of location methods;
-	whether location augmentation is required;
-	whether location prediction is required;
-	whether sidelink positioning assistance is required;
-	whether proximity-based location estimate is required;
-	whether location verification is required.
An example Location profile can be shown in Table 7.5.1.1-1 below.
Table 7.5.1.1-1: Exemplary location profile attributes
	[bookmark: _Hlk77755912]Profile ID / name
	Vertical / use case, environment
	Positioning Service Level (for IIOT) / QoS / accuracy
	Positioning Method(s) / Priorities
	Involved 3GPP functionalities / Priorities
	Involved non-3gpp access networks
	Required APIs / API info
	Other

	Location profile #1 
	Industrial scenario, indoors, mobile robots/ AGVs
	Service Level 6 / cm level accuracy / absolute/relative/ both
	1. DL-TDOA, 2. UL-TDOA, 3. Multi-RTT methods, 
4. WLAN, 
5. motion sensors, 
6. Bluetooth
	1. LMF, 
2. RAN-LMC, 3. SEAL LMS, 
..
	14. WLAN ID,...
	NEF APIs, SEAL APIs, ..

	Verification / augmentation required

	Location profile #2
	V2X, outdoor, ..
	Decimeter level accuracy /... absolute/relative/both
	1. DL-TDOA, 2. Multi-RTT methods, 
3. GNSS-RTK, 
4. Sensor fusion, 
5. A-GPS
	1. LMF, 
2. SEAL LMS, 3. Other UEs
	23. GNSS #x, #y, 
4. MEC #x
	NEF APIs, MEC APIs, ..

	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Support for sidelink  positioning


 
Without this solution, app server needs to consolidate all measurements and interact with different systems to get the required location. The profiling helps the optimization of the process based on the environment, UE context, etc., per profile checking/monitoring. Also, the configuration of combined positioning methods to meet the LCS requirements, done with minimum exposure to the 3rd party/customer.
[bookmark: _Toc104890728][bookmark: _Toc117521247]7.5.1.2	Procedure
The procedure includes the translation of the vertical request to a Location profile and the procedures with the involved entities to derive the requested location report. The fused location function/client may also fetch location reports in an iterative manner based on method priorities, to ensure that the vertical requirement is met, with the minimum signaling/complexity. 
Figure 7.5.1.2-1 illustrates a solution for the location profiling for supporting fused location exposure.
Pre-conditions:
1.	The VAL server has registered to receive fused location function services.



Figure 7.5.1.2-1: Location profiling for fused location derivation and exposure
1.	The Fused Location Function(FLF) which is part of the Location Management Server(LMS) configures a set of location service profiles, where each location service profile includes metrics like the positioning method, QoS parameters, location service producers involved, environment/ area type, etc.
NOTE 1:	How the profiling attributes are selected/configured is up to implementation.
2.	The LMS receives a location request from a fused location service consumer (VAL server), where this request may include a VAL server ID, location QoS requirements (accuracy, response time,..), location granularity (coordinates, cell-level, civic addresses, topological location), vertical specific support information (planned route, road maps,...), time validity for the requirement, area of validity, event triggering criteria (under which criteria the location report needs to be sent), etc.
3.	The fused location enabler function within the LMS determines a mapping of the fused location service consumer (VAL server) to a location service profile based on the location request and the information provided within the request.
4.	The FLF within the LMS informs to the Location Management Client (LMC) optionally the involved 3gpp functions and the configuration of the mapping of the application to a Location profile. This may include the report configuration per Location profile (thresholds for event triggering, periodicity of reporting, format of reporting, minimum time between consecutive reports) as well as the priority of positioning methods and location report granularity (coordinates, cell-level, civic addresses, topological location).
NOTE 2:	The FLF does not directly communicate with the LMC but through the LMS, and the LMS will coordinate with FLF internally when received LMC requests
5a. The FLF within the LMS requests from the LMC a local fused location estimate of the target VAL UE or for the UEs within the application in close vicinity.
5b. The LMC responds to the FLF a local fused location estimate based on the request.
6.	The FLF within the LMS performs a location request to one or more of the following (based on the Location profile):
-	to GMLC directly or via NEF (see TS 23.273), acting as AF. The LCS service request is sent to GMLC or AMF, via NEF using the service-based interface or CAPIF API; or directly to GMLC if allowed to (e.g. fused location function is within the MNO trust domain). 
-	to 3rd party location servers as described in KI#1.
7.	The FLF within the LMS calculates the fused location estimated based on combining location reports from previous steps, and may also perform additional processing e.g. for location augmentation, and verification based on the Location profile. Then, it checks whether the estimate fulfills the Location profile requirement (based on QoS parameters such as accuracy, response time). 
8-9.	If the requirement is not fulfilled, the FLF within the  LMS iteratively requests further location information and re-checks whether the requirement is met or not. 
10.	The LMS sends the fused location report to the VAL server.
[bookmark: _Toc104890729][bookmark: _Toc117521248]7.5.2	Solution evaluation
This solution is based on the architecture proposed in the new solution 8 of KI#1 and discusses the creation of location profiles at FLF within the LMS, and the mapping of location profiles to one or more vertical applications.The Fused Location Function (FLF) which is part of the Location Management Server(LMS) could enable the translation/mapping of the vertical request to a location profile, derive the requested location report, and then fetch the aggregated/fused location data from more data sources (such as GMLC, 3rd party location servers, and etc.) in an iterative manner to ensure that the vertical requirement is met and send the final fused location report to the VAL server at last.

* * * End Change * * * *
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