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1. Introduction
This pCR extends KI#4.
2. Reason for Change
KI#4 mentions several enhancement to support location information exposure, the statistics information is one aspect, another aspect is prediction information which is also useful for VAL.
The potential value-added predictions includes :
1) time duration for UE staying in an area. This is useful for VAL to get estimation, e.g. how long a person can stay in the office. 
2) UE density prediction in an area. This is useful for VAL to get hot zone information, e.g. due people gathering.
3) UE group route. This is useful to formulate application group profile with Expected Group Geographical Service Area as described in TS 23.558 clause 8.2.11.
4) UE group member deviation from group. This can be used for VAL to know which UE group member falls behind other group members or group leader (then VAL can send warning/reminder to the group members).
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-72.


* * * First Change * * * *
[bookmark: _Toc160614563]5.4	Key Issue #4: Enhancement to support location information exposure
In Rel-17 and Rel-18, the Location Management architecture and functional model in SEAL has introduced to support the “Monitoring Location Deviation” and “Location area monitoring” functions and procedures.  Utilizing these functions, the LM server could monitor the VAL UE's location information periodically and notify the VAL server when the VAL UE relationship (e.g. inside or outside) to the area of interest along with current location information of the VAL UE.  However, it’s not enough to analyse the location information further to provide more value-added location services. For example, for personnel management scenario, besides to monitor the person who is moving in/out the office, statistic his/her time period in the office is also important. It’s needed to statistic the time information of the first entering and the last leaving the office, the length of time to stay in the office,the times to re-enter and re-leave the office for some special employee, etc. The application enabler related to location should support to statistic the location information based on time/area domain and then expose them to the vertical applications.
In addition, the following prediction related to UE location are valuable for vertical applications:
1)	time duration for UE staying in an area. This is useful for VAL to get estimation, e.g. how long a person can stay in the office. 
2)	UE density prediction in an area. This is useful for VAL to get hot zone information, e.g. due to people gathering.
3)	UE group route. This is useful to formulate application group profile with Expected Group Geographical Service Area as described in 3GPP TS 23.558 [23558], clause 8.2.11.
4)	UE group member deviation from group. This can be used for VAL to know which UE group member falls behind other group members or group leader (then VAL can send warning/reminder to the group members).
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Another value-added use case is for heatmap service. It’s not sufficient to only collect the location information based on the current SEAL-LM architecture and functions to fulfil the heatmap service requirements. E.g. if the road congestion needs to be showed, the velocity of the vehicles may be monitored as well as the location of the vehicles.
So to support the location information statistic and location data collection with additional parameters, the following aspects need to be studied:
-	Whether and how to expose the location data information per the e.g. time/area/space granularity in application enabled layer including statistics and prediction.
-	Whether and how to expose the location data in one area of interest with additional parameters from the requirements of the VAL server, e.g. the velocity of the vehicles.
-	Whether and how to support above functions based on the existing functions and procedures as defined in the SEAL-LM and/or other application enabled architecture.
[bookmark: _Toc76547867][bookmark: _Toc164675459][bookmark: _Toc164675548]* * * Next Change * * * *
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