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[bookmark: _Toc131158454]6.7.2.2	Input Data
The NWDAF supporting data analytics on UE mobility shall be able to collect UE mobility information from OAM, 5GC and AFs. 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 6.7.2.2-1;
Table 6.7.2.2-1: UE Mobility information collected from 5GC 
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	UE locations (1..max)
	AMF
	UE positions

	   >UE location
	
	TA or cells that the UE enters (NOTE)

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

	Fine granularity location (1...max)
	GMLC
	UE positions

	....>UE location
	
	GAD shape or location coordinates (see TS 23.032) [34]

	....>Timestamp
	
	A time stamp when the location was measured

	....>LCS QoS
	
	The accuracy of the measurement

	....>Motion Event Notification) 
	
	The notification about motion event reporting as described in TS 23.273 [39]

	....>Liner distance threshold
	NWDAF consumer
	The distance travelled by the UE before reporting subsequent location as described in TS 23.273 [39]

	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:	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].



Editor's note:	Whether and how other LCS QoS such as LCS QoS accuracy in vertical, LCS delay time, LCS QoS class can be included is FFS.
-	Service data related to UE mobility provided by AFs is defined in the Table 6.7.2.2-2;
Table 6.7.2.2-2: 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 area that the UE enters

	   >Timestamp 
	A time stamp when UE enters this area

	A list of areas
	A list of areas used by the AF for the application service.

	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.




Depending on the requested level of accuracy, data collection may be provided on samples (e.g. spatial subsets of UEs or UE group, temporal subsets of UE location information).
NOTE:	Reporting current UE location can cause AMF to request NG-RAN to report UE location and consequently extra signalling and load in NG-RAN and AMF. The consumer retrieving data from AMF needs to use current location with care to avoid excessive signalling.
Next CHANGE
[bookmark: _Toc131158455]6.7.2.3	Output Analytics
The NWDAF supporting data analytics on UE mobility shall be able to provide UE mobility analytics to consumer NFs or AFs. The analytics results provided by the NWDAF could be UE mobility statistics as defined in table 6.7.2.3-1, UE mobility predictions as defined in Table 6.7.2.3-2:
Table 6.7.2.3-1: 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 clause 5.9.7 of TS 23.501 [2], SUPI (see NOTE 1).

	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. If a Temporal granularity size was provided in the request or subscription, the Duration is greater than or equal to the Temporal granularity size.

	  > UE location (1..max)
	Observed location statistics (see NOTE 2).

	      >> UE location
	TA or cells which the UE stays or location coordinates (see NOTE 3).

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

	      >> UE's geographical distribution
	The geographical distribution of the UEs that can be selected by the AF for application service.

	>> Geographical Identifier
	optional Geographical Identifier as specified in TS 23.228 [xx]  (see NOTE 4)

	  > UE's direction
	The direction of the UEs in the coverage area.

	NOTE 1:	When Target of Analytics Reporting is an individual UE, one UE ID (i.e. SUPI) will be included, the NWDAF will provide the analytics mobility result (i.e. list of (predicted) time slots) to NF service consumer(s) for the UE.
NOTE 2:	If Visited AOI(s) was provided in the analytics request/subscription, the UE location provides information on the observed location(s) that the UE or group of UEs had been residing during the Analytics Target Period.
NOTE 3:	When possible and applicable to the access type, UE location is provided according to the preferred granularity of location information and Spatial granularity size.
NOTE 4: 	It depends on the NW implementation how the NWDAF collects and determines to provide the optional geographic identifier



Table 6.7.2.3-2: 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 clause 5.9.7 of TS 23.501 [2], or SUPI (see NOTE 1).

	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. If a Temporal granularity size was provided in the request or subscription, the Duration is greater than or equal to the Temporal granularity size.

	  > UE location (1..max)
	Predicted location prediction during the Analytics target period.

	      >> UE location
	TA or cells where the UE or UE group may move into or location coordinates (see NOTE 2).

	      >> Confidence
	Confidence of this prediction.

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

	      >> UE's geographical distribution
	The geographical distribution of the UEs that can be selected by the AF for application service.

	>> Geographical Identifier
	optional Geographical Identifier as specified in TS 23.228 [xx] (see NOTE 3)

	  > UE's direction
	The direction of the UEs in the coverage area.

	NOTE 1:	When Target of Analytics Reporting is an individual UE, one UE ID (i.e. SUPI) will be included, the NWDAF will provide the analytics mobility result (i.e. list of (predicted) time slots) to NF service consumer(s) for the UE.
NOTE 2:	When possible and applicable to the access type, UE location is provided according to the preferred granularity of location information and Spatial granularity size.
NOTE 3: 	It depends on the NW implementation how the NWDAF collects and determines to provide the optional geographic identifier



Editor's note:	How the NWDAF provides analytic output when Linear distance threshold is included in analytics request is FFS.

The results for UE groups address the group globally. The ratio is the proportion of UEs in the group at a given location at a given time.
The number of time slots and UE locations is limited by the maximum number of objects provided as part of Analytics Reporting Information.
The time slots shall be provided by order of time, possibly overlapping. The locations shall be provided by decreasing value of ratio for a given time slot. The sum of all ratios on a given time slot must be equal or less than 100%. Depending on the list size limitation, the least probable locations on a given Analytics target period may not be provided.
If a UE Location order indicator is included in the Analytics Filter information, the NWDAF does not aggregate the UE locations in a long duration but provides the UE locations one by one in their own time period, i.e. the "UE location (1..max)" in the UE Mobility analytics has only one UE location (TA, Cell or a finer granularity UE Location smaller than cell) which indicates the UE is located in this UE location in the duration from the time slot start.
End of CHANGEs

