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Abstract: This contribution addresses the EN in Sol#57. 
1. Discussion
The EN shown as follows in sol#57 aims to study the handling of the UE reporting in the exact target area defined with finer granularity.
Editor's note:
UE location needs to be in the form of some area to enable related analytics. It is FFS how areas can be defined with finer granularity than TA/cell level.
As to the UE side, the UE reports its location information in the area event triggered reporting only when the UE enters the cell or the TA lists converted from the target area by GMLC (through AMF and LMF to the UE) based on Rel-17 LCS architecture. If the finer granularity of the target area is used and the target area is not in the cell or TA format anymore, how to let the UE know the exact target area or enable the UE to report its location to the NWDAF only when the UE locates in the exact target area becomes the point.

Therefore, this solution update addresses the two points on the NWDAF side raised by the EN:

1) provides detailed target area information to LCS architecture;

2) only collects or counts the UE location data wherein the UE location exactly locates the target area.
For bullet 1), as per the current LCS specification excerpted from TS 23.273, the LCS Service Request can be included the details of the target geographical area in the area event triggered reporting scenario. In this case, a possible way is that the detail of the target geographical area may be determined and provided by NWDAF consumers and then delivered by NWDAF to the LCS architecture, including the shape of the target area and the coordinates of latitude and longitude and other information related to the target area. In addition, the NWDAF consumer may provide the coordinates of latitude and longitude associated with area accuracy to allow the LCS architecture to report the UE location within the tolerant granularity.
“…For area event reporting, the LCS Service Request includes details of the target geographical area, whether the event to be reported is the UE being inside, entering into or leaving the target area, the duration of event reporting, the minimum and maximum time intervals between successive event reports, the maximum event sampling interval, whether location estimates shall be included in event reports (and associated location QoS), and whether only one location report is required or more than one. If the target area is expressed by a local coordinate system or a geopolitical name, the (H)GMLC shall convert the target area to a geographical area expressed by a shape as defined in TS 23.032 [8]. …”
For bullet 2), the cell and TA level reporting is too coarse and it is necessary for the UE and LCS architecture to report the valid UE location data to NWDAF only. What is the valid UE location data to NWDAF? The location of the UE who is in the exact target area is the valid UE location data. However, the UE reports its UE location data in the area event reporting only when the UE enters the cell or the TA lists converted from the target area by GMLC based on the current mechanism, not based on the exact target area. In detail, for example, in the figure-1, point 1 and point 2 are located in the target area and will be reported to NWDAF. The location of point 3 is also reported to NWDAF because it is in cell 1 although point 3 is not in the target area and is invalid data to NWDAF.
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Figure-1. Target area with finer granularity and cell or TA level

Here are two options to enabling the NWDAF only collect or count the valid UE location data wherein the UE location exactly locates the target area:
Option A: LCS scheme. The LCS architecture takes the responsibility to provide valid UE location data. The LCS architecture only triggers the area event reporting to the NWDAF when the UE locates in the exact target area defined by NWDAF or the NWDAF consumer;

Attention: The NWDAF cannot complete this option solely and this option will have some coordinates work with the eLCS_Ph3. A solution addressing this scheme is proposed in eLCS_Ph3 during SA2#152e.
Option B: NWDAF scheme. Based on the following statement in TS 23.273, the NWDAF makes the judgment whether the UE location is in the exact target area or not. In this scheme, the LCS architecture still reports the UE location based on the current mechanism to the NWDAF (e.g., the UE location may not be in the target area.). Then the NWDAF makes the judgment based on the UE location and the target area The judgment means the NWDAF only counts the valid UE location data and discards the other invalid UE location data. This scheme requires the NWDAF to take one more step of responsibility to count the valid UE location data.
“NOTE:
To achieve more precise usage of area event in some scenario, e.g. for small target area, it may be useful if LCS Client/AF requests UE location estimate and compares the location estimate with the target area.”
(A reminder: What are the valid UE location data and invalid UE location data to NWDAF? The location information of the UE who is in the exact target area is the valid UE location data. The location information of the UE who is not in the exact target area is the invalid UE location data.)
2. Proposal

It is proposed the following changes to TR 23.700-81.

* * * * First change * * * *
6.57
Solution #57: NWDAF determines granularity when the consumer requests finer granularity location information
6.57.1
Description

This solution mainly addresses Key issue #9: Enhancement of NWDAF with finer granularity of location information.

In the current eNA specification, the NWDAF consumer delivers its requirement for data collection, analytics, prediction, and so on. On the one hand, many existing analytics IDs, such as Service Experience, UE Mobility, and Dispersion Analytics, support NWDAF consumers by providing the preferred granularity of location information. Some potentially new analytics IDs may also need to provide preferred granularity of location information.

On the other hand, the consumers can also request a parameter like LCS QoS to express a more specific requirement when collecting UE location information. The NWDAF can in return to reflect QoS level to the consumers, helping consumers judge the situation of the current interaction link between NWDAF and LCS architecture.

This solution will introduce more granularity options and LCS QoS and by taking analytics ID = UE mobility as an example, which can also be applicable for the analytic ID where the consumer includes the preferred granularity of location information in the request message.

The consumer of these analytics may indicate in the request:

-
Analytics ID = "UE Mobility";

-
Target of Analytics Reporting: a single UE (SUPI) or a group of UEs (an Internal Group ID);

-
Analytics Filter Information optionally containing:

-
Area of Interest (AOI): restricts the scope of the UE mobility analytics to the provided area;

-
Visited Area(s) of Interest (visited AOI(s)): additional filter to only consider UEs that are currently (i.e. now) in the "AOI" and had previously (i.e. in the "Analytics target period") been in at least one of the Visited AOI(s). If this parameter is provided, the Analytics target period shall be in the past (i.e. supported for statistics only);
NOTE:
If finer granularity location information is needed, the detail of the exact target area (i.e., AOI), which is defined with finer granularity, may be determined and provided by NWDAF consumers and then delivered by NWDAF to the LCS architecture, including the shape of the target area and the coordinates of latitude and longitude and other information related to the target area. In addition, the NWDAF consumers may provide the coordinates of latitude and longitude associated with area accuracy to allow the LCS architecture to report the UE location within the tolerant granularity.
-
An Analytics target period indicates the time period over which the statistics or predictions are requested;

-
Optionally, maximum number of objects;

-
Preferred level of accuracy of the analytics;

-
Preferred order of results for the time slot entries: ascending or descending time slot start;

-
Optionally, preferred granularity of location information: TA level, cell level, or different granularity options. The different granularity may be mapped into different accuracy requirements in the LCS;

-
Optionally, preferred LCS QoS: This information is included when the preferred granularity of location information is finer than TA/cell level; and

-
In a subscription, the Notification Correlation Id and the Notification Target Address are included.

6.57.2
Input Data

If the finer granularity location information is required, the NWDAF retrieves location information from LCS architecture. The preferred granularity can be mapped into the accuracy of the location operation and the preferred LCS QoS can be mapped into LCS QoS.

The detailed information collected by the NWDAF could be MDT data from OAM, network data from 5GC and/or service data from AFs:

-
UE mobility information from OAM is UE location carried in MDT data.

-
Network data related to UE mobility from 5GC is UE location information, UE location trends or UE access behaviour trends, as defined in the Table 6.57.2-1.

Table 6.57.2-1: UE Mobility information collected from 5GC

	Information
	Source
	Description

	UE ID
	AMF
	SUPI.

	UE locations (1..max)
	AMF
	UE positions.

	   >UE location
	(NOTE 2)
	Geographical location where the UE stays with a finer granularity (NOTE 1).

	   >LCS QoS
	(NOTE 2)
	Achieved LCS QoS during location operation.

	   >Timestamp
	(NOTE 2)
	A time stamp when the location operation happens.

	Type Allocation code (TAC)
	AMF
	To indicate the terminal model and vendor information of the UE. The UEs with the same TAC may have similar mobility behaviour. The UE whose mobility behaviour is unlike other UEs with the same TAC may be an abnormal one.

	Frequent Mobility Registration Update
	AMF
	A UE (e.g. a stationary UE) may re-select between neighbour cells due to radio coverage fluctuations. This may lead to multiple Mobility Registration Updates if the cells belong to different registration areas. The number of Mobility Registration Updates N within a period M may be an indication for abnormal ping-pong behaviour, where N and M are operator's configurable parameters.

	UE access behaviour trends
	AMF
	Metrics on UE state transitions (e.g. access, RM and CM states, handover).

	UE location trends
	AMF
	Metrics on UE locations.

	NOTE 1:
UE location includes either the last known location or the current location, under the conditions defined in Table 4.15.3.1-1 in TS 23.502 [3].

NOTE 2:
Which NF interacts with the NWDAF is coordinated with eLCS study.


-
Service data related to UE mobility provided by AFs is defined in the Table 6.57.2-2.

Table 6.57.2-2: Service Data from AF related to UE mobility

	Information
	Description

	UE ID
	Could be external UE ID (i.e. GPSI).

	Application ID
	Identifying the application providing this information.

	UE trajectory (1..max)
	Timestamped UE positions.

	   >UE location
	Geographical location where the UE stays with a finer granularity.

	   >LCS QoS 
	Achieved LCS QoS during location operation.

	   >Timestamp 
	A time stamp when the location operation happens.

	NOTE:
The application ID is optional. If the application ID is omitted, the collected UE mobility information can be applicable to all the applications for the UE.


6.57.3
Output Analytics

The NWDAF provides UE mobility analytics to consumers under the preferred granularity and preferred LCS QoS and so on. The analytics results provided by the NWDAF could be UE mobility statistics as defined in Table 6.57.3-1, UE mobility predictions as defined in Table 6.57.3-2:

Table 6.57.3-1: UE mobility statistics

	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, SUPI.

	Time slot entry (1..max)
	List of time slots during the Analytics target period.

	  > Time slot start
	Time slot start within the Analytics target period.

	  > Duration
	Duration of the time slot.

	  > UE location (1..max)
	Observed location statistics.

	      >> UE location
	Geographical location where the UE stays with a finer granularity.

	      >> LCS QoS 
	Achieved LCS QoS during location operation.

	      >> Ratio
	Percentage of UEs in the group (in the case of a UE group).


Table 6.57.3-2: UE mobility predictions

	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, or SUPI.

	Time slot entry (1..max)
	List of predicted time slots.

	  >Time slot start
	Time slot start time within the Analytics target period.

	  > Duration
	Duration of the time slot.

	  > UE location (1..max)
	Location prediction.

	      >> UE location
	a finer granularity location where the UE or UE group may move into.

	      >> LCS QoS
	LCS QoS achieved in the future period.

	      >> Confidence
	Confidence of this prediction.

	      >> Ratio
	Percentage of UEs in the group (in the case of a UE group).



Here are two options to enable the NWDAF only collect or count the valid UE location data wherein the UE location exactly locates the target area:
Option A: LCS scheme. The LCS architecture takes the responsibility to provide valid UE location data. The LCS architecture only triggers the area event reporting to the NWDAF when the UE locates in the exact target area defined by NWDAF or the NWDAF consumer;

NOTE 1:
This option will have some coordinates work with the eLCS_Ph3. A solution addressing this scheme is proposed in eLCS_Ph3.
Option B: NWDAF scheme. The NWDAF makes the judgment whether the UE location is in the exact target area or not. In this scheme, the LCS architecture still reports the UE location based on the current mechanism to the NWDAF (e.g., the UE location may not be in the target area.). Then the NWDAF makes the judgment based on the UE location and the target area. The judgment means the NWDAF only counts the valid UE location data and discards the other invalid UE location data. This scheme requires the NWDAF to take one more step of responsibility to count the valid UE location data. 
NOTE 2:
This requirement, enabling the NWDAF only collect or count the valid UE location data wherein the UE location exactly locates the target area, can also be applicable for the analytic IDs where the consumer includes the AOI defined with finer granularity in the request message.
6.57.4
Procedures

Figure 6.57.4-1 depicts a procedure for finer location information analytics service provided by NWDAF.
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Figure 6.58.4-1: Parameters enhancement when the finer location information is requested

1.
The consumer requests finer location information statistics or predictions. The parameters like preferred granularity, preferred LCS QoS, and other parameters are carried in the request message. The preferred LCS QoS is included only when the preferred granularity is finer than TA/cell level.

2.
The NWDAF collects mobility information from LCS architecture. The LCS architecture returns the UE location information and achieved LCS QoS to the NWDAF.

3.
The NWDAF initiates location information analysis under the preferred granularity and preferred LCS QoS.

4.
The NWDAF provides the statistics or the prediction to the consumers in the output analytics. The NWDAF can also predict the achieved LCS QoS in the future time.
6.57.5
Impacts on Existing Nodes and Functionality
NWDAF:

-
The NWDAF supports more granularities in the preferred granularity of location information and preferred LCS QoS when the consumers request finer location information.
-
The NWDAF supports judging whether the UE is in the exact target area or not, which is defined in the finer granularity. (Option B)
LCS:

-
The LCS architecture supports providing LCS QoS and finer location information to NWDAF.
-
The LCS architecture is enhanced to only report the UE data wherein the UE locates in the exact target area defined in the finer granularity. (Option A)
* * * * End of change * * * * 
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