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* * * * Start of Changes – New Subclause 6.x* * * * 

[bookmark: _Toc19106297][bookmark: _Toc27823110]6.x x  Dispersion Analaytics
[bookmark: _Toc54779463][bookmark: _Toc57201274][bookmark: _Toc54786423][bookmark: _Toc30723][bookmark: _Toc42770108][bookmark: _Toc43393240][bookmark: _Toc27823127][bookmark: _Toc24525][bookmark: _Toc7169][bookmark: _Toc36126598][bookmark: _Toc50023125][bookmark: _Toc31685][bookmark: _Toc50021203][bookmark: _Toc44004407][bookmark: _Toc28151][bookmark: _Toc22503][bookmark: _Toc50309778][bookmark: _Toc50021772][bookmark: _Toc50022476][bookmark: _Toc50023710][bookmark: _Toc42779164][bookmark: _Toc19106314][bookmark: _Toc17522][bookmark: _Toc12067][bookmark: _Toc50579510][bookmark: _Toc54770108][bookmark: _Toc57641312][bookmark: _Toc59101665]6.x.1	General
Dispersion analytics identifies the location (i.e. areas of interest, TAs, cells) or network slice(s) characterizes the interaction of where a UEa user, or a group of UEusers, with the network and identifies at what locations (i.e. area of interest, TAs, cell) users dispersed most (if not all) of their data volume and sessions transactions (i.e. MM and SM messages)). Same concept applies to dispersion at a given network slice; at which slice users dispersed most (if not all) their data and session transactions.	Comment by Nokia-r2: Dispersion analytics to not really "identify some characteristics". Rewording proposed.
The NWDAF shall be able to provide dispersion analytics statistics or predictions and shall be able to collect a UE dispersion related information from NFs and perform analytics to provide dispersion statistics or predictions. 
6.x.1.1	Dispersion Definition
Definition
Dispersion is - Tthe percentage of activity that a UEuser, or group of UEusers, generatesd 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., userUEs) for that activity. When heavy userUEs 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 by a policy decision cosnumer.	Comment by Nokia-r2: Changed to present tense to also include predictions
-	Data dispersion - The percentage of data traffic volume that a UEuser, or a group of UEsusers, generated at the a location or in a slice during the period of interest.
-	Transaction dispersion - The percentage of MM and SM messages that a UEuser, or a group of userUEs, generated at the 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 as fixed, camper or traveller. The classification is based on either Data dispersion or Transaction dispersion. 
Dispersion Classification - Assignment of one of three mobility classes (i.e. fixed, camper, traveller) per dispersion characteristic:
-	Data-Classifications - fixed, camper, traveller data-classification per thresholds assigned by the operator.
EXAMPLE:	 Example: wWhen a UEuser disperses, during the period of observation, most (threshold = 95%) of his/herits data at a location or a slice, the dispersion data-classification of the UEuser at that location or slice is "fixed".
-	Transaction-Classifications - fixed, camper, traveller transactions-classifications per thresholds assigned by the operator.
EXAMPLE:	 Example: wWhen a UEuser disperses, during the period of observation, (threshold=) 40%) of itshis/her session transactions at a location or a slice, the dispersion transaction-classification of the UEuser is camper at that location or slice.
Through Based on the dispersion analytics, the NWDAF 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 userUEs at the area of interest ore slice exceeds a certain data volume data or transaction threshold established through statistical trend analysising or operator policy. Likewise, the NWDAF can determine that transaction hot spot is formed when the amount of transactions dispersed by heavy users at the area of interest or a slice exceeds a certain threshold established through statistical trending or operator policy. 	Comment by Nokia-r2: The NWDAF will only return the statistics/predictions. It's interpretation is up to the analytics consumer.
6.x.1.2	Dispersion Analytics Attributes
The consumer of dispersion analytics may indicate in its request:
-	Analytics ID set to "UE Dispersion Analytics" and the dispersion analytic type (i.e. DA Type)
-    Dispersion Analytics type set to Data Dispersion Analytics (DDA) or Transaction Dispersion Analytics (TDA).
-	The Target of analytics reporting: which is a single UE, any UE, or a group of UEs.
-  Additional target of analytis reporting may be Top-Heavy UEs or Fixed_Camper UEs. 
-	Analytics Filter Information: optional list of TA(s), Area(s) of Interest, Cells, or S-NSSAI.
-	An Analytics target period indicating the time period over which the statistics or predictions are requested.
[bookmark: _Toc19106315][bookmark: _Toc27823128]-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
[bookmark: _Toc4373][bookmark: _Toc8465][bookmark: _Toc13734][bookmark: _Toc50023126][bookmark: _Toc50023711][bookmark: _Toc28334][bookmark: _Toc42770109][bookmark: _Toc50579511][bookmark: _Toc43393241][bookmark: _Toc44004408][bookmark: _Toc50021204][bookmark: _Toc50021773][bookmark: _Toc50309779][bookmark: _Toc50022477][bookmark: _Toc42779165][bookmark: _Toc5070][bookmark: _Toc8858][bookmark: _Toc22014][bookmark: _Toc36126599][bookmark: _Toc16720]NOTE:	Care must be taken with regards to load when requesting analytics for "Any UE". This could be achieved via by utilizingation of some event filters (e.g. Area of Interest for AMF) and possible additional analytics filters including (e.g.  Ttop-Hheavy UEsusers, which are the UEs classified as fixed, or the combination ofor fixed and camping UEs (i.e. Ffixed_ cCamper UEss) and/or Analytics Reporting Information (e.g. SUPImax), or sampling ratio as part of Event Reporting Information.	Comment by Nokia-r2: How can this be achieved? There is no such Analytics Filter Information defined above.	Comment by Feder, Peretz: Added as an optional filter. 
[bookmark: _Toc54779464][bookmark: _Toc57201275][bookmark: _Toc54786424][bookmark: _Toc54770109][bookmark: _Toc57641313][bookmark: _Toc59101666]6.x.1.32	Input Data
The NWDAF shall be able to collect UE dispersion information from NF(s) and AFs. The detailed information collected by the NWDAF is network data from 5GC including NFs and service data from AFs:
-	Network dData related to UE dispersion and bound by location collected from 5GC are defined in the Ttables 6.x.21.3-1 and 6.x.2-2 through 6.x.1.3-6;
Table 6.x.21.3-1: Location based UE transaction dispersion information collected from serving AMF
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	Type Allocation Code
	AMF
	Terminal model and vendor information of the UE.

	UE locations (1..max)
	AMF
	UE positionslocations

	   > UE location
	AMF	Comment by Nokia-r2: AMF?	Comment by Feder, Peretz: Yes, tks, the entire table is AMF
	Area of Interest (TA or cells that the UE had entersed).

	   > Timestamp 
	AMF
	A tTime stamp when the AMF detecteds that the UE had entereding this location.

	   > Transactions 
	AMF
	Either all transactions for this UE in this locationper UE transaction or, optionally, if subscription with periodic notification is requested, an the amount of UE transactions exchanged at the location in the notified time period.



Table 6.x.21.3-2: UE transction dispersion information collected from serving SMF
	Information
	Source
	Description

	UE IP address
	SMF
	UE IP address

	UE ID
	SMF
	SUPI

	   > Timestamp 
	SMF
	A tTime stamp associated withof the collected information.

	   > Transactions 
	SMF
	Either allper UE transaction for this UE or, optionally, if subscription with periodic notification is requested, an the amount of UE transactions exchanged in the notified time period.




Data volume can be collected from the AF per UE across all the UE applications provided by a particular AF or per UE per application(s) when the application IDs are requested. 
Data related to UE data dispersion, bound by a location or slice, collected from the AF and UPF are defined in tables 6.x.2-3 through 6.x.2-6. 
· In table 6.x.2-3, the data volume is collected per UE from the AF. The collected UE information is applicable across all the applications used by the UE during the period. 
· 
· In table 6.x.1.3-3, the data volume is collected per UE from the AF. The collected UE information is applicable across all the applications used by the UE during the period.
Table 6.x.21.3-3:  UE Data dispersion information collected from the AF
	Information
	Source
	Description

	UE ID
	AF
	Could be eExternal UE ID (i.e. GPSI)	Comment by Nokia-r2: Why "could be"?	Comment by Feder, Peretz: Changed

	Timestamp
	AF
	A tTime stamp of the collected information.

	> Data Volume UL/DL
	AF
	Amount Sum of UE data volume exchanged at the AFper application during the period of observation., if application ID is provided in the Analytics request. This parameter is only available when subscriptions with periodic notification is requested 




· In table 6.x.21.3-4, Tthe AF reports volume per UE per application in relation to the start and stop of the application as indicated by the application duration.


[bookmark: _Hlk55767245]Table 6.x.2-4: UE data dispersion collected from the AF
	Information
	Source
	Description

	UE IP address
	AF
	UE IP address

	IP 5-tuple
	AF
	IP address 5-tuple

	Timestamp
	AF
	Timestamp of the collected information. 

	Application ID 
	AF
	Identifier of the application at the AF.

	Location of Application 
	AF/NEF
	Location of application represented by a list of DNAI(s). The NEF may map the AF-Service identifier information to a list of DNAI(s) when the DNAI(s) being used by the application are statically defined.

	Data Volume UL/DL
	AF
	Sum of UE data volume exchanged per application during the period. 

	Application duration
	AF
	Duration for the application (e.g. Voice talk time)	Comment by Nokia-r2: What do the parenthesis mean? Is this an optional parameter?	Comment by Feder, Peretz: Left, superfluous, paranthesis removed. 

	NOTE 1:	Application ID and IP 5-tuple are mutually exclusive.
NOTE 2:	Multiple outputs are provided by the AF when multiple applications are running at the AF for the same UE and time period.

	


	
	







Data volume can also be collected from the UPF per UE IP address across all applications or per UE for per specific application(s). 
· In table 6.x.21.3-5, the data volume is collected per UE from the UPF. The collected UE information is applicable across all the applications used by the UE between start and stop of the PDU session. during the period. The UPF reports volume per UE IP address across all applications.
Table 6.x.21.3-5: UE data dispersion collected from serving UPF
	Information
	Source
	Description

	UE IP address
	UPF
	UE IP address

	Timestamp 
	
	A tTime stamp of the collected information.

	Data Volume UL/DL
	UPF
	amountSum of UE data volume exchanged per UE across all applications.  during the period, if application ID is provided in the Analytics request. This parameter is only available when subscriptions with periodic notification is requested 

	NOTE:	The Data volume can be reported either as total volume of the PDU session or periodically. It refers to the Data volume exchanged between the start and stop of the PDU session. When reported periodically, the period can be specified in the requested analytic target period or otherwise it is a default value configured in the UPF.

	
	
	



· In table 6.x.21.3-6, Tthe UPF reports volume per UE for specific per application(s) in relation to the start and stop of the application as indicated by the application duration.
Threre are two modes of data collection:
· Non periodical:  A mode where the data volume is requested and consequently provided for the total volume of a PDU session. If there are multiple application sessions for the UE PDU session, the NWDAF aggregates the volume across all applications to obtain per UE information.
· Periodical: A mode where data volume is exchanged periodically between the start and stop of a PDU session. The period can be specified in the requested analytic target period or otherwise it is a default value configured in the UPF.

Table 6.x.2-6: UE data dispersion collected from serving UPF
	Information
	Source
	Description

	UE IP address
	UPF
	UE IP address

	Timestamp
	UPF
	A timestamp of the collected information 

	Application ID 
	UPF
	Identify the application at the UPF 

	IP 5-tuple
	UPF
	IP 5-tuple

	Location of Application 
	UPF
	List of Internet applications represented by DNAI(s). 

	Data Volume UL/DL
	UPF
	Sum of UE data volume exchanged per application during the period. 

	Application duration
	UPF
	Duration for the application (e.g. Voice talk time)


	NOTE 1:	Application ID and IP 5-tuple are mutually exclusive.
NOTE 2:	Multiple outputs are provided by the UPF when multiple applications are running at the UPF for the same UE and time period.
NOTE 3:	The Data volume can be reported either as total volume of the PDU session or periodically. It refers to the Data volume exchanged between the start and stop of the PDU session. When reported periodically, the period can be specified in the requested analytic target period or otherwise it is a default value configured in the UPF.

	






	
	







The task of focus of the NWDAF is to calculate the volume of data and amount of transactions dispersed by the UE at each visited location during a period of interest. The entry time and exit time to a location is provided by the AMF.
If the optional application ID or IP 5-tuple is to be collectedrequested, the volume per UE per application can be provided by the UPF or AF. 	Comment by Nokia-r2: Requested by whom; in which message?	Comment by Feder, Peretz: Changed
The Correlation Information as defined in Ttable 6.2.4-1 of TS 23.288 [5] could be is re-used to correlate the input data from AMF and SMF, the input data from SMF and UPF, and the input data from UPF and AF. 
-	Slice information related to UE transaction dispersion from NF(s) are defined in the Tables 6.x.21.3-7 and 6.x.2.1.3-8.
-	The Slice data volume collection is the same as listed in tables 6.x.21.3.3 through 6.2x.1.3.6. 

Table 6.x.21.3-7: Slice based UE transaction dispersion information collected from serving AMF
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	Type Allocation Code
	AMF
	Terminal model and vendor information of the UE.

	Slice (1..max)
	AMF
	UE assigned slice

	   >S-NSSAI
	AMF
	Identifier of the Sslice (up to 8 per UE at any given instance)

	   >Timestamp 
	AMF
	A tTime stamp when the slice was assigned

	   >Transactions 
	AMF
	Either per UEall transactions for this UE or, optionally, if subscription with periodic notification is requested, an amount of UE transactions exchanged at the slice in the notified time period.



Table 6.x.21.3-8: Slice based UE transaction dispersion information collected from serving SMF
	Information
	Source
	Description

	UE IP
	SMF
	UE IP address

	UE ID
	SMF
	SUPI

	Slice (1..max)
	SMF
	UE assigned slice

	   >S-NSSAI
	SMF
	Identifier of the Sslice (up to 8 per UE at any given instance)

	   >Timestamp 
	SMF
	A tTime stamp associated with the collected information. 

	   >Application ID
	SMF
	Identifier ofy the application for the UE at in the slice.

	   >Transactions 
	SMF
	Either per UEall transactions for this UE or, optionally, if subscription with periodic notification is requested, an amount of UE transactions exchanged at the slice in the notified time period.




The focus task of the NWDAF is to calculate the volume of data and amount of transactions dispersed by the UE at each slice during a period of interest. A time stamp of a slice assignment is provided by the AMF.	Comment by Nokia-r2: What does that mean "the focus of the NWDAF is to…"?	Comment by Feder, Peretz: changed
The Correlation Information as defined in Ttable 6.2.4-1 of TS 23.288 [5] could be is re-used to correlate the input data from AMF and SMF, the input data from SMF and UPF, and the input data from UPF and AF. 
[bookmark: _Toc19106316][bookmark: _Toc27823129]Data collection may be provided on samples (e.g. spatial subsets of UEs or UE group, temporal subsets of UE location information).
[bookmark: _Toc18278][bookmark: _Toc50021205][bookmark: _Toc50023127][bookmark: _Toc42770110][bookmark: _Toc24055][bookmark: _Toc50023712][bookmark: _Toc11824][bookmark: _Toc29272][bookmark: _Toc43393242][bookmark: _Toc42779166][bookmark: _Toc44004409][bookmark: _Toc50579512][bookmark: _Toc36126600][bookmark: _Toc7567][bookmark: _Toc30137][bookmark: _Toc50022478][bookmark: _Toc50021774][bookmark: _Toc1708][bookmark: _Toc21160][bookmark: _Toc50309780]NOTE x:	How the data from UPF is retrieved is not specified in this release.
NOTE y: The list of monitored transactions (MM and SM messages) is the subset of the messages listed in clauses 8.2 and 8.3, TS 24.501 [yy].
Editor’s note: The Namf_EventExposure and Nsmf_EventExposure services are enhanced in a different CR to provide transaction information or transaction count in Tables 6.x.1.2-1/2/7/8. The list of monitored transactions (MM and SM messages) is a subset of the messages listed in TS 24.501 [14] clauses 8.2 and 8.3
[bookmark: _Toc57201276][bookmark: _Toc54770110][bookmark: _Toc54779465][bookmark: _Toc54786425][bookmark: _Toc57641314][bookmark: _Toc59101667]6.x.1.43	Output Analytics
The NWDAF supporting dispersion analytics shall be able to provides UE dispersion analytics, which can be statistics and/or prediction for data and/or transaction disperiosns, to consumer NFs or AFs. The dispersion analytics and prediction can be for data and transactions. 
[bookmark: _Toc798][bookmark: _Toc57201277][bookmark: _Toc50023128][bookmark: _Toc50023713][bookmark: _Toc54786426][bookmark: _Toc2332][bookmark: _Toc28642][bookmark: _Toc50022479][bookmark: _Toc42779167][bookmark: _Toc42770111][bookmark: _Toc50309781][bookmark: _Toc26468][bookmark: _Toc17914][bookmark: _Toc50579513][bookmark: _Toc6438][bookmark: _Toc25633][bookmark: _Toc50021775][bookmark: _Toc44004410][bookmark: _Toc50021206][bookmark: _Toc3213][bookmark: _Toc54770111][bookmark: _Toc54779466][bookmark: _Toc57641315][bookmark: _Toc59101668]6.x.3.1.4.1	Data Dispersion Analysis
The data dispersion analytics results provided by the NWDAF could can be UE data dispersion statistics as defined in Ttable 6.x.31.4.1-1 and/ or UE data dispersion predictions as defined in Ttable 6.x.31.4.1-2:
Table 6.x.31.4.1-1: 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).	Comment by Nokia-r2: Where is the NOTE?
NOTE must be in the table according to the drafting rules!

There are two NOTES after the tables? Are you referring to one of them?

Same comment for all below tables.	Comment by Feder, Peretz: Missing Note added – tks for catching it was missing.

	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 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 ranking 
	Ranking Percentile ranking of UE data usage at this location (i.e. % data dispersed at this location)(See NOTE 3)	Comment by Nokia-r2: Is it a "percentile rank" or a "% - percentage"?

Same comment for all below tables.


	     >> Data percentile ranking
	Percentile ranking of UE (compared to all other UEs) data usage at this location

	      >> Ratio
	Percentage of UEs in the group at the location and observation time. (in case of UE group).	Comment by Nokia-r2: So this is an optional parameter?	Comment by Feder, Peretz: Yes, if the report is for a subset within the group



[bookmark: _Hlk65445859]Table 6.x.31.4.1-2: 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 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 ranking 
	Percentile rRanking of UE data usage at this location (i.e. % data dispersed at this location) (See NOTE 3) 

	     >> Data percentile ranking
	Percentile ranking of UE (compared to all other UEs) data usage at this location

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

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




The data dispersion analytics results provided by the NWDAF couldcan also be for a UE or group of UEs data dispersion statistics at a given slice as defined in Table 6.x.31.4.1-3 and/or dispersion predictions as defined in Table 6.x.31.4.1-4:
Table 6.x.31.4.1-3: 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).

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

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

	      >> Data ranking 
	Percentile rRanking of UE data usage at this slice. (i.e. % data dispersed at this slice) (See NOTE 3)

	     >> Data percentile ranking
	Percentile ranking of UE (compared to all other UEs) data usage at the slice

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




Editor Note: Consider the addition of “>>Bandwidth” into tables 6.x.3.1-3 and 6.x.3.1-4, which is the utilized bandwidth at the slice calculated by the NWDAF as the volume over the period. See also SA5 Liasion letter S2-2008361 (S5-205436).
Table 6.x.31.4.1-4: 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).

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

	      >> 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 ranking 
	Percentile rRanking of UE data usage at this slice. (i.e. % data dispersed at this slice) See NOTE 3.

	     >> Data percentile ranking
	Percentile ranking of UE (compared to all other UEs) data usage at the slice

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

	      >> Ratio
	Percentage of UEs in the group (in 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 (i.e. list of (predicted) time slots) to the NF service consumer(s) for the UE.
[bookmark: _Toc17211][bookmark: _Toc5253][bookmark: _Toc12133][bookmark: _Toc42770112][bookmark: _Toc32602][bookmark: _Toc14891][bookmark: _Toc42779168][bookmark: _Toc30644][bookmark: _Toc18310][bookmark: _Toc31168][bookmark: _Toc44004411][bookmark: _Toc50021207][bookmark: _Toc50023714][bookmark: _Toc50021776][bookmark: _Toc50579514][bookmark: _Toc50309782][bookmark: _Toc50023129][bookmark: _Toc50022480]NOTE 2:	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.
NOTE 3: 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. 
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The transaction (MM and MS messages) dispersion analytics results provided by the NWDAF cancould be UE transaction dispersion statistics as defined in Table 6.x.31.4.2-1 and/or UE transaction dispersion predications as defined in Table 6.x.31.4.2-2:
Table 6.x.31.4.2-1: Transaction 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 transactions

	      >> Transaction dispersed
	Transactions amountvolume dispersed at this location 

	      >> Transaction classification
	Transactions mobility classification for this location: fixed, camper, traveller

	      >> Transaction ranking 
	Percentile rRanking of transactions amountvolume at this location (i.e. % transaction dispersed at this location) See NOTE 2

	      >> Transaction percentile ranking
	Precentile ranking of UE (compared to all other UEs) dispersing transactions at the location

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




Table 6.x.31.4.2-2: Transaction 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 predicted time slots

	  > 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 analytic target period

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

	      >> Transaction dispersion
	Transaction amountvolume predicted to be dispersed at this location 

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

	      >> Transaction classification
	Transaction mobility classification for this location: fixed, camper, traveller

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

	      >> Transaction ranking 
	Percentile rRanking of transactions amount at this location. (i.e. % transaction dispersed at this location) See NOTE 2.

	      >> Transaction percentile ranking
	Precentile ranking of UE (compared to all other UEs) dispersing transactions at the location

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

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




The transaction dispersion analytics results provided by the NWDAF could can be UE or group of UEs transaction dispersion statistics at a given slice as defined in Ttable 6.x.31.4.2-3 and/or dispersion predictions as defined in Ttable 6.x.1.4.2-4:

Table 6.x.31.4.2-3: Transaction 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 NOTE1).

	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 its transactions

	      >> Transaction dispersed
	Transactions volume dispersed at this location 

	      >> Transaction classification
	Transaction mobility classification for slice: fixed, camper, traveller

	      >> Transaction ranking 
	Percentile rRanking of transactions amount at this slice. (i.e. % transaction dispersed at this slice) See NOTE 2.

	      >> Transaction percentile ranking
	Precentile ranking of UE (compared to all other UEs) dispersing transactions at the slice.

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



Table 6.x.31.4.2-4: Transaction 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 NOTE1).

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

	  > 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 transactions

	      >> Transaction dispersion
	Transaction volume to be dispersed at this slice

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

	      >> Transaction classification
	Transaction mobility classification for this slice: fixed, camper, traveller

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

	      >> Transaction ranking 
	Percentile rRanking of transactions amount at this slice. (i.e. % transaction dispersed at this slice) See NOTE2. 

	      >> Transaction percentile ranking
	Precentile ranking of UE (compared to all other UEs) dispersing transactions at the slice.

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

	      >> Ratio
	Percentage of UEs in the group (in 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 for (i.e. one or a list of (predicted) time slots) to the NF service consumer(s) for the UE.
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NOTE 2: UE is ranked high (i.e. 1), medium (2) and low (3) when its transactions dispersed, during the period of observation at the slice, is higher than N1% or at the range of N1% to N2% or less than N2%, respectively.  The percentage figures of N1 and N2 are subject to operator’s configuration. 
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The NWDAF can provide UE dDispersion analytics, in the form of statistics or predictions or both, to another NF or AF. If the NF is an AF, and when the AF is untrusted, the AF will request analytics via the NEF, and the NEF will then convey the request to the NWDAF.	Comment by Nokia-r2: AF is not an NF	Comment by Nokia-r2: Described already in the TS


Figure 6.x.42-1: UE Dispersion Analytics provided to an NF or AF
1.	The NF sends a request to the NWDAF for dispersion analytics on a specific UE, any UE, or a group of UEs, using either the Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service. The NF can request statistics or predictions or both. The type of analytics is set to "UE Dispersion Analytics", the dDispersion aAnalytic (DA) type is set to "Data Dispersion Analytics" (DDA) or combination (i.e. data volume, t"Transactions Dispersion Analytics" (DTA) and analytic filter information = (Area of Interest, slice, target period). The NF or AF provides the UE IDid or Internal Group ID in the Target of Analytics Reporting.
2.	If the request is authorized, and in order to provide the requested analytics, the NWDAF may subscribe to events with all the serving AMFs, SMFs of the requested UE(s) for notification of location changes or a slice change (a slice change can be an additional slice or a deletion). This step may be skipped when, e.g., the NWDAF already has the requested analytics available.
	The NWDAF subscribes to application service data from AF(s) by invoking Naf_EventExposure_Subscribe service or Nnef_EventExposure_Subscribe (via NEF).
NOTE:	The NWDAF determines the AMF serving the UE, any UE, or the group of UEs as described in clause 6.2.2.1, TS 23.288 [5] clause 6.2.2.1.
3.	The NWDAF derives requested analytics.
4.	The NWDAF provides requested UE dispersion 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 UE dispersion analytics provided by NWDAF are described in clause 6.x.1.4. The provided analytics enables the consumer to predict changing network conditions such as data volume change at a location or a slice, excessive signalling conditions at a location or a slice, etc.
5-6.  If at step 1, the NF has subscribed to receive notifications for UE dispersion analytics, after receiving event notification from the AMFs (e.g. location change) or SMFs (e.g. slice change add/delete) subscribed by NWDAF in step 2, the NWDAF may generate new dispersion analytics.
7.	The NWDAF provides the newly generated dispersion analytics to the NF. The details for UE dispersion analytics provided by NWDAF are described in clause 6.x.31.4.


* * * * End of Changes * * * * 
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