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Dispersion analytics identifies the location (i.e. areas of interest, TAs, cells) or network slice(s) where a UE, or a group of UEs, or any UE disperse most (if not all) of their data volume and sessions transactions (i.e. MM and SM messages).
The NWDAF shall be able to provide dispersion statistics or predictions and shall be able to collect UE dispersion related information from NFs.
Dispersion is the percentage of activity that a UE, or group of UEs, or any UE, generates at a location or a slice during a period of interest. This enables the operator to rank hot locations or slices by the various activities and to identify the top contributors (i.e. UEs) for that activity. When heavy UEs at a particular location or slice are detected/predicted and reported to a policy entity, their QoS attributes, or access to an area of interest or a slice can then be limited.
-	Data dispersion - The percentage of data traffic volume that a UE, or a group of UEs, or any UE, generated at a location or in a slice during the period of interest.
-	Transaction dispersion - The percentage of MM and SM messages that a UE, or a group of UEs, or any UE, generated at a location or in a slice during the period of interest.
The operator may classify and assign one of the three mobility classes per dispersion characteristics for a UE or a group of UEs or any UE as fixed, camper or traveller. The classification is based on either Data dispersion or Transaction dispersion.
-	Data-Classification - fixed, camper, traveller data-classification per thresholds assigned by the operator.
EXAMPLE:	When a UE disperses, during the period of observation, most (threshold=95%) of its data at a location or a slice, the dispersion data-classification of the UE at that location or slice is "fixed".
-	Transaction-Classification - fixed, camper, traveller transactions-classifications per thresholds assigned by the operator. Top-Heavy UE is one who's dispersion percentile rating, at a location or a slice, is higher than a threshold value defined by the operator (e.g. 0.9 percentile), see percentile ranking in the output tables, clause 6.10.3.
EXAMPLE:	When a UE disperses, during the period of observation, (threshold=40%) of its session transactions at a location or a slice, the dispersion transaction-classification of the UE is camper at that location or slice.
Based on the dispersion analytics, the analytics consumer can determine that a data or transaction hot spot is formed when the amount of data or amount of transactions dispersed by most of the UEs at the area of interest or slice exceeds a certain data or transaction threshold established through trend analysis or operator policy.
The consumer of dispersion analytics may indicate in its request:
-	Analytics ID set to "UE Dispersion Analytics"
- Dispersion Analytics type set to Data Dispersion Analytics (DDA) or Transaction Dispersion Analytics (TDA).
-	Target of analytics reporting: single UE, any UE, or a group of UEs.
-	Analytics Filter Information: optional list of TA(s), Area(s) of Interest, Cells, or S-NSSAI, Top-Heavy UEs, Fixed UEs, Camper UEs
-	Analytics target period indicating the time period over which the statistics or predictions are requested.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
NOTE:	Care must be taken with regards to load when requesting analytics for "Any UE" if the Analytics Filter Information does not include S-NSSAI. This could be achieved by utilizing event filters (e.g. Area of Interest for AMF) and possible analytics filters including Top-Heavy UEs, and/or fixed and/or camping UEs and/or Analytics Reporting Information (e.g. SUPImax), or sampling ratio as part of Event Reporting Information.
* * * * Second change * * * *

6.10.3.1	Data Dispersion Analysis
The data dispersion analytics results provided by the NWDAF can be UE data dispersion statistics as defined in table 6.10.3.1-1 and/or UE data dispersion predictions as defined in table 6.10.3.1-2.
Table 6.10.3.1-1: Data dispersion statistics bound by location
	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 (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.

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

	      >> UE location
	TA or cells where the UE dispersed its data.

	      >> Application ID (1..max)
	To identify the application for the UE.

	        >>> Data volume dispersed
	Data volume dispersed at this location and application, if application ID is provided.

	      >> Data classification
	Data mobility classification for this location: fixed, camper, traveller.

	      >> Data usage ranking
	Ranking  of UE data usage at this location (See NOTE 2).

	     >> Data usage percentile ranking
	Percentile ranking of the UE in the Cumulative Distribution Function of data usage for the population of all UEs served at the location.

	      >> Ratio
	Percentage of UEs in the group at the location and observation time. (in the case of UE group).

	NOTE 1:	When target of analytics reporting is an individual UE, a single UE ID (i.e. SUPI) will be included. The NWDAF will provide the dispersion analytics result of one or a list of time slots to the service consumer(s) for the UE.
NOTE 2:	UE is ranked high (i.e. 1), medium (2) and low (3) when its data dispersed, during the period of observation at the location, is higher than N1% or at the range of N1% to N2% or less than N2%, respectively. The percentage values of N1 and N2 are subject to operator's configuration.



Table 6.10.3.1-2: Data dispersion prediction bound by location
	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 (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.

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

	      >> UE location
	TA or cells where the UE is predicted to disperse its data.

	      >> Application ID (1..max)
	To identify the application for the UE.

	        >>> Data volume dispersion
	Data volume dispersion prediction at this location and application, if application ID is provided.

	         >>>> Confidence
	Confidence of this prediction (i.e. data to be dispersed at this location).

	      >> Data classification
	Data mobility classification for this location: fixed, camper, traveller.

	       >>> Confidence
	Confidence of this prediction (i.e. mobility classification at this location).

	      >> Data usage ranking
	Ranking of UE data usage at this location  (See NOTE 2).

	      >> Data usage percentile ranking
	Percentile ranking of the UE in the Cumulative Distribution Function of data usage for the population of all UEs served at the location.

	        >>> Confidence
	Confidence of this prediction (i.e. percentile ranking at this location).

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

	NOTE 1:	When target of analytics reporting is an individual UE, a single UE ID (i.e. SUPI) will be included. The NWDAF will provide the dispersion analytics result of one or a list of time slots to the service consumer(s) for the UE.
NOTE 2:	UE is ranked high (i.e. 1), medium (2) and low (3) when its data dispersed, during the period of observation at the location, is higher than N1% or at the range of N1% to N2% or less than N2%, respectively. The percentage values of N1 and N2 are subject to operator's configuration.



The data dispersion analytics results provided by the NWDAF can also be for a UE or group of UEs data dispersion statistics at a given slice as defined in Table 6.10.3.1-3 and/or dispersion predictions as defined in Table 6.10.3.1-4:
Table 6.10.3.1-3: Data dispersion statistics bound by slice
	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 (see NOTE 1). This information will be absent if the Target of analytics reporting is set as any UE.

	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.

	  > Slice (1..max)
	Observed slice statistics.

	      >> S-NSSAI
	Slice where the UE or group of UEs dispersed data.

	      >> Application ID (1..max)
	To identify the application for the UE at the slice.

	        >>> Data volume dispersed
	Data volume dispersed at this slice and application, if application ID is provided. Data volume dispersed for all applications at this slice, if the application ID is not provided (see NOTE 3).

	      >> Data classification
	Data mobility classification for slice: fixed, camper, traveller.

	      >> Data usage ranking
	Ranking of UE data usage at this slice.  (See NOTE 2).

	     >> Data usage percentile ranking
	Percentile ranking of the UE in the Cumulative Distribution Function of data usage for the population of all UEs served by the slice.

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

	NOTE 1:	When target of analytics reporting is an individual UE, a single UE ID (i.e. SUPI) will be included. The NWDAF will provide the dispersion analytics result of one or a list of time slots to the service consumer(s) for the UE.
NOTE 2:	UE is ranked high (i.e. 1), medium (2) and low (3) when its data dispersed, during the period of observation at the location, is higher than N1% or at the range of N1% to N2% or less than N2%, respectively. The percentage values of N1 and N2 are subject to operator's configuration.
NOTE 3:	Utilized bandwidth at the slice can be calculated by using the Data volume dispersed and the Duration when the Target of analytics reporting is set as any UE.




Editor note:	Consider the addition of ">>Bandwidth" into tables 6.10.3.1-3 and 6.10.3.1-4, which is the utilized bandwidth at the slice calculated by the NWDAF as the volume over the period. See also SA WG5 Liaison letter S2-2008361 (S5-205436).
Table 6.10.3.1-4: Data dispersion prediction bound by slice
	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 (see NOTE 1). This information will be absent if the Target of analytics reporting is set as any UE.

	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.

	  > Slice (1..max)
	Predicted slice during the Analytics target period.

	      >> S-NSSAI
	Slice where the UE is predicted to disperse its data.

	      >> Application ID (1..max)
	To identify the application for the UE at the slice.

	        >>> Data volume dispersion
	Data volume dispersion prediction at this slice and application, if application ID is provided. Data volume dispersion prediction for all applications at this slice, if the application ID is not provided (see NOTE 3).

	         >>>> Confidence
	Confidence of this prediction (i.e. data to be dispersed at this slice).

	      >> Data classification
	Data mobility classification for this slice: fixed, camper, traveller.

	       >>> Confidence
	Confidence of this prediction (i.e. mobility classification at this slice).

	      >> Data usage ranking
	Ranking of UE data usage at this slice. See NOTE 2.

	     >> Data usage percentile ranking
	Percentile ranking of the UE in the Cumulative Distribution Function of data usage for the population of all UEs served by the slice.

	        >>> Confidence
	Confidence of this prediction (i.e. percentile ranking at this slice).

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

	NOTE 1:	When target of analytics reporting is an individual UE, a single UE ID (i.e. SUPI) will be included. The NWDAF will provide the dispersion analytics result of one or a list of time slots to the service consumer(s) for the UE.
NOTE 2:	UE is ranked high (i.e. 1), medium (2) and low (3) when its data dispersed, during the period of observation at the location, is higher than N1% or at the range of N1% to N2% or less than N2%, respectively. The percentage values of N1 and N2 are subject to operator's configuration.
NOTE 3:	Utilized bandwidth predication at the slice can be calculated by using the Data volume dispersion and the Duration when the Target of analytics reporting is set as any UE.




NOTE:	The Application ID in the Data Dispersion Analytics is optional. When the Application ID is missing, the Data Dispersion Analytics is applied across all the applications in an AoI or a slice.
* * * * End of changes * * * *


