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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc131158452]6.7.2	UE mobility analytics
[bookmark: _Toc131158453]6.7.2.1	General
NWDAF supporting UE mobility statistics or predictions shall be able to collect UE mobility related information from NF, OAM and to perform data analytics to provide UE mobility statistics or predictions.
The service consumer may be a NF (e.g. AMF, SMF or AF).
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. If the request is for fine granularity location information (i.e. with a finer granularity than cell), the AOI may be described as shown in clause 5.5 of TS 23.273 [39];
	NOTE 1:	For LADN service, the consumer (e.g. SMF) provides the LADN DNN to refer the LADN service area as the AOI.
-	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);
-	Linear distance threshold: An event where the UE moves by more than some predefined straight line distance from a previous location as per TS 23.273 [39].
-	an optional list of analytics subsets that are requested (see clause 6.7.2.3);
NOTE 1:	For LADN service, the consumer (e.g. SMF) provides the LADN DNN to refer the LADN service area as the AOI.
-	An Analytics target period indicates the time period over which the statistics or predictions are requested;
NOTE 2:	For regular analytics scenarios, the Analytics target period is associated with the Analytics Filter Information = AOI, while for the scenario that Analytics ID=UE Mobility and Analytics Filter Information = (AOI and visited AOI(s)), as described in this clause, the Analytics target period is associated with the visited AOI(s) and to obtain the statistics for those UEs that currently reside in the AOI and had previously (i.e. in the "Analytics target period") been in at least one of the Visited AOI(s).
-	Optionally, maximum number of objects;
-	Preferred level of accuracy of the analytics;
-	Optionally, Preferred level of accuracy per analytics subset (see clause 6.7.2.3);
-	Preferred order of results for the time slot entries: ascending or descending time slot start;
-	Optionally, preferred granularity of location information: TA level or cell level "below cell level";
NOTE 3:	Definition of "below cell level" is described in clause 6.1.3.
-	Optionally, Preferred orientation of location information: ("horizontal", "vertical", "both");
-	Optionally, Spatial granularity size and Temporal granularity size;
-	UE Location order indicator: indicates the NWDAF should derives and provides the UE Mobility analytics in a UE Location order; and
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
[bookmark: _Toc131158455]* * * * Next change * * * *
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 (NOTE 4)
	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 (NOTE 4)
	The geographical distribution of the UEs that can be selected by the AF for application service.

	  > UE's direction (NOTE 4)
	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:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".



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 (NOTE 3)
	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 (NOTE 3)
	The geographical distribution of the UEs that can be selected by the AF for application service.

	  > UE's direction (NOTE 3)
	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:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".



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.
* * * * Next change * * * *
[bookmark: _Toc131158537]6.20	URSP enforcement analytics
[bookmark: _Toc131158538]6.20.1	General
This clause specifies the procedure for an NWDAF to provide statistics on whether traffic of UEs via one or multiple PDU sessions is according to provisioned URSP rules. It is assumed that the consumer is aware of URSP rules that are being provisioned to a UE, a single UE or a group of UEs.
The NWDAF collects traffic flow information of UE traffic via PDU session(s) established for a specific S-NSSAI and/or DNN and provides statistics of UEs that route traffic according to a specific URSP rule and UEs that route traffic which is not expected according to a provisioned URSP rule.
The assumption is that traffic according to a URSP rule is known (e.g. known flow description). and that there are associated Packet Detection Rule(s) for the known traffic configured in the UPF. It is also assumed that such analytics would be requested only for the case where a URSP rule includes S-NSSAI and/or DNN in the Route Selection Descriptor of the provisioned URSP rule.
NOTE 1:	How traffic from different applications/URSP rules over the same S-NSSAI/DNN and/or PDU session is discerned is implementation-specific
The service consumer may be a PCF.
The consumer of these analytics includes in the request the Traffic Descriptor and Route Selection descriptor components of a URSP rule provisioned to a UE or group of UEs as follows:
-	Analytics ID = "URSP enforcement".
-	Target of Analytics Reporting: UE, group of UE or any UE.
-	Traffic Descriptor of the URSP rule.
NOTE 2:	Only Flow Descriptors of a URSP rule is applicable. Other Traffic Descriptors are not supported.
Editor's note:	Whether additional Traffic Descriptors can be supported is FFS.
-	Analytics Filter Information per URSP traffic descriptor list containing:
-	Area of Interest (i.e. the location of UEs where URSP rule enforcement is monitored);
-	S-NSSAI corresponding to a Route Selection Descriptor of the URSP rule;
-	DNN corresponding to a Route Selection Descriptor of the URSP rule;
-	an optional list of analytics subsets that are requested (see clause 6.20.3);
-	An Analytics target period indicates the time period over which the analytics are requested.
-	Optionally, maximum number of objects.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
[bookmark: _Toc131158540]* * * * Next change * * * *
6.20.3	Output Analytics
The NWDAF collects input data from the UPF and provides analytics of UEs that route traffic over a PDU session of specific S-NSSAI/DNN according to a provisioned URSP rules and UEs that route traffic not according to a provisioned URSP rule
The output analytics is shown in Table 6.20.3-1.
Table 6.20.3-1: URSP enforcement
	Information
	Description

	UE group ID or UE ID, any UE
	Identifies a UE, any UE, or a group of UEs.

	S-NSSAI
	Identifies the Network Slice for which analytic information is provided.

	DNN
	Identifies the data network name (e.g. internet) for which analytics information is provided.

	Traffic Descriptor of the URSP rule
	The Traffic Descriptor of the URSP rule provided in the analytic request.

	Traffic matching TD of URSP rule (NOTE)
	Identifies traffic that matches TD of URSP rule.

	> Flow descriptor
	Flow descriptor containing 3-tuple, server side (destination address, port, and protocol).

	> Volume
	measures of data volume exchanged (UL, DL and/or overall) and/or number of packets exchanged (UL, DL and/or overall).

	Traffic which does not match TD of URSP rule (NOTE)
	Identifies traffic that does not match Traffic Descriptor of URSP rule.

	> Flow descriptor
	Flow descriptor containing 3-tuple, server side (destination address, port, and protocol).

	> Volume
	measures of data volume exchanged (UL, DL and/or overall) and/or number of packets exchanged (UL, DL and/or overall).

	NOTE:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset". The list is ordered by descending volume.



NOTE:	Predictions are not provided as output for the URSP Enforcement analytics.
* * * * End of changes * * * *




