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Abstract: This contribution proposes a solution for Key Issue #9 about enhancement of NWDAF with finer granularity of location information.
1. Discussion
This paper proposes a new solution for Key Issue #9: enhancement of NWDAF with finer granularity of location information. There are 3 corresponding scenarios:
Scenario 1
Location information with cell/TA granularity is not good to use. In Figure 1, there is a high-rise building and different people locate in different floors. Although UE 1 and UE 2 want respective mobility analytics, they get same analytics considering the location information is cell/TA granularity and they are both in Cell 2.
To get more accurate analytics, the location information should be finer than cell/TA granularity.
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Figure 1: vertical location information with cell granularity
Scenario 2
Traffic jams are common in cities and drivers need driving advice or analytics. If drivers get stuck on a large interchange bridge, the mobility analytics considers not only horizontal data but also vertical data. The location information with TA/cell granularity is too coarse to derive related analytics in this scenario, for example, all layers of the large interchange bridge are in the same cell in vertical horizon.
Scenario 3

As shown in the Figure 2, there is a road, and the width of this road is less than the coverage area of a TA/cell. The correct traffic advice should be “start from Location 1 and go straight”, but the location information with TA/cell granularity probably leads to the wrong traffic advice “start from Location 2 and go straight”. Accordingly, the user will be farther away from the correct destination.
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Figure 2: the location information with TA/cell granularity leading to the wrong traffic advice
From these 3 scenarios, we can see that it is necessary to enhance NWDAF with finer granularity of location information in both horizontal and vertical directions. Besides, NWDAF can obtain extra input data from LCS architecture to achieve enhancement.
2. Proposal

This contribution proposes to add new solution for Key Issue #9 to TR 23.700-81 as follows.
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6.X
Solution #X: location information with finer granularity in horizontal and vertical directions
6.X.1
Description

The UE location information provided to NWDAF is only TA/cell granularity. However, NWDAF needs horizontal accuracy and the vertical accuracy with finer granularity than TA or cell level. For example, in a large interchange bridge, the horizontal accuracy and the vertical accuracy with TA/cell granularity of the UE location information is not enough to produce an accurate analytics or advice.
For accurate analytics or advice, the granularity of location information provided to NWDAF should be finer than TA/cell level. This solution proposes a procedure to enhance the NWDAF with finer granularity of location information and add extra input data to complete itself.

6.X.2
Input Data
This solution helps the consumer NF to obtain UE location analytics also the NWDAF to obtain location information with finer granularity than TA/cell. Considering scenarios like high-rise buildings and large interchange bridges, it is beneficial to distinguish the UE velocity, granularity choice and UE location in horizontal and vertical directions. 
The location related data are defined in Table 6.X.2-1.
Table 6.X.2-1: Input data for location information with finer granularity in horizontal and vertical directions
	Information
	Source
	Description

	Granularity choice (NOTE 1)
	Consumer NF
	Location information with TA/cell granularity or finer granularity than TA/cell.

	   > horizontal direction
	
	Location information in horizontal direction with TA/cell granularity or finer granularity than TA/cell.

	   > vertical direction
	
	Location information in vertical direction with TA/cell granularity or finer granularity than TA/cell.

	UE velocity
	LCS
	UE velocities in horizontal and vertical directions.

	   > horizontal direction
	
	UE velocity in horizontal direction.

	   > vertical direction
	
	UE velocity in vertical direction.

	UE locations
	AMF, LCS

(NOTE 2)
	UE positions

	   > UE location (NOTE 3)
	
	TA or cells that the UE enters or UE location with finer granularity than TA/cell.

	     >> horizontal direction
	
	TA or cells that the UE enters or UE location with finer granularity than TA/cell in horizontal direction.

	     >> vertical direction
	
	TA or cells that the UE enters or UE location with finer granularity than TA/cell in vertical direction.

	   > Timestamp 
	
	A time stamp when the AMF detects the UE enters this location


NOTE 1: After adding location information with finer granularity than TA/cell, there are 3 different data granularities can be chosen: TA level, cell level or finer granularity than TA/cell level. Besides, location information in horizontal and vertical directions can have different granularities.
NOTE 2: If granularity choice is TA/cell level, the source of UE location related data is AMF; If granularity choice is finer granularity than TA/cell level, the source of UE location related data is LCS architecture.

NOTE 3: Because there can be different granularities in different directions, UE location in 2 directions also can have different granularities.
6.X.3
Output Data
The output are defined in Table 6.X.3-1 and Table 6.X.3-2.
Table 6.X.3-1: Location information with finer granularity in horizontal and vertical directions statistics
	Information
	Description

	Time slot start
	Time slot starts within the Analytics target period

	Duration
	Duration of the time slot

	UE location
	Observed location statistics

	> UE location
	TA or cells which the UE stays

	      >> horizontal direction
	TA or cells which the UE stays or UE location with finer granularity than TA/cell in horizontal direction

	      >> vertical direction
	TA or cells which the UE stays or UE location with finer granularity than TA/cell in vertical direction


Table 6.X.3-2: Location information with finer granularity in horizontal and vertical directions predictions
	Information
	Description

	Time slot start
	Time slot starts within the Analytics target period

	Duration
	Duration of the time slot

	UE location
	Observed location statistics

	> UE location
	TA or cells which the UE stays

	    >> horizontal direction
	TA or cells which the UE stays or UE location with finer granularity than TA/cell in horizontal direction

	    >> vertical direction
	TA or cells which the UE stays or UE location with finer granularity than TA/cell in vertical direction

	    > Confidence
	Confidence of this prediction


6.X.4
Procedures
Figure 6.X.4-1 illustrates the procedure for location information with finer granularity in horizontal and vertical directions.
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Figure 6.X.4-1 Procedure for location information with finer granularity in horizontal and vertical directions
1. The consumer NF sends a request (Analytics ID = finer granularity in 2 directions, Target of Analytics Reporting = UE id, Analytics Filter Information = AOI) to the NWDAF for analytics information using either the Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service. The request carries what kind of granularities the consumer asks for in horizontal and vertical directions and two directions can have different granularity demand.
2a. NWDAF collects input data related to UE location from the LCS.
2b. If the granularity of UE location in horizontal or vertical direction is finer than TA/cell, the UE location data is collected from the AMF.
3. The NWDAF derives requested analytics.
4. The NWDAF provides requested finer granularity in 2 directions analytics to the NF, using either the Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1. The details for the analytics provided by NWDAF are defined in output analytics.
6.X.5
Impacts on Existing Nodes and Functionality
NWDAF:
· The NWDAF can collect input data related to UE location from the LCS.
· The NWDAF can support the analytics ID for finer granularity in 2 directions.
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