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* * * * First Change * * * * 
[bookmark: _Toc91144496]6.6	Network Performance Analytics
[bookmark: _Toc91144497]6.6.1	General
With Network Performance Analytics, NWDAF provides either statistics or predictions on the gNB status information, gNB resource usage, communication performance and mobility performance in an Area of Interest; in addition, NWDAF it may provide statistics or predictions on the number of UEs that are located in that Area of Interest.
The service consumer may be an NF (e.g. PCF, NEF, AF), or the OAM.
The consumer of these analytics may indicate in the request:
-	Analytics ID = "Network Performance";
-	Target of Analytics Reporting: either a single UE (SUPI ), or  a group of UEs (an Internal Group ID Group )Identifier that refers to the group for which the analytics on the number of UEs that are located in the Area of Interest at the time indicated in the Analytics target period is requested) or any UE;
-	Analytics Filter Information:
-	Area of Interest (list of TA or Cells) which restricts the area in focus (mandatory if Target of Analytics Reporting is set to "any UE", optional otherwise);
-	Optionally, a list of analytics subsets that are requested among those specified in clause 6.6.3;
-	Optionally, a preferred level of accuracy of the analytics;
-	Optionally, preferred level of accuracy per analytics subset (see clause 6.6.3);
-	Optionally, preferred order of results for the list of Network Performance information:
-	ordering criterion: "number of UEs", "communication performance" or "mobility performance";
-	order: ascending or descending;
-	Optionally, Reporting Thresholds, which apply only for subscriptions and indicate conditions on the level to be reached for respective analytics information (see clause 6.6.3) in order to be notified by the NWDAF;
-	An Analytics target period indicates the time period over which the statistics or prediction are requested; and
-	Optionally, maximum number of objects.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
The NWDAF notifies the result of the analytics to the consumer as indicated in clause 6.6.3.
* * * * Next Change * * * * 
[bookmark: _Toc91144503]6.7.2	UE mobility analytics
[bookmark: _Toc91144504]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;
-	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 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;
-	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; and
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
* * * * Next Change * * * * 
[bookmark: _Toc91144508]6.7.3	UE Communication Analytics
[bookmark: _Toc91144509]6.7.3.1	General
In order to support some optimized operations, e.g. customized mobility management, traffic routing handling, RFSP Index Management, QoS improvement or Inactivity Timer optimization, in 5GS, an NWDAF may perform data analytics on UE communication pattern and user plane traffic, and provide the analytics results (i.e. UE communication statistics or prediction) to NFs in the 5GC.
An NWDAF supporting UE Communication Analytics collects per-application communication description from AFs. If consumer NF provides an Application ID, the NWDAF only considers the data from AF, SMF and UPF that corresponds to this application ID. NWDAF may also collect data from AMF.
The consumer of these analytics may indicate in the request:
-	Analytics ID = "UE Communication".
-	Target of Analytics Reporting: a single UE (SUPI) or a group of UEs (an Internal Group ID).
-	Analytics Filter Information optionally including:
-	S-NSSAI;
-	DNN;
-	Application ID;
-	Area of Interest.
-	an optional list of analytics subsets that are requested (see clause 6.7.3.3);
-	An Analytics target period indicates the time period over which the statistics or predictions are requested.
-	Preferred level of accuracy of the analytics.
-	Optional Preferred level of accuracy per analytics subset (see clause 6.7.3.3);
-	Optional preferred order of results for the list of UE Communications:
-	ordering criterion: "start time" or "duration",
-	order: ascending or descending;
-	Optionally, maximum number of objects;
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
* * * * Next Change * * * * 
[bookmark: _Toc91144513]6.7.4	Expected UE behavioural parameters related network data analytics
[bookmark: _Toc91144514]6.7.4.1	General
The clause 6.7.4 defines how a service consumer learns from the NWDAF the expected UE behaviour parameters as defined in clause 4.15.6.3 of TS 23.502 [3] for a group of UEs or a specific UE.
The service consumer may be an NF (e.g. AMF, UDM, AF), or the OAM.
The consumer of these analytics shall indicate in the request:
-	Analytics ID = "UE Mobility" or "UE Communication".
-	Target of Analytics Reporting: a single UE (SUPI) or a group of UEs (an Internal Group ID)or an Internal Group Identifier.
NOTE:	In the case of untrusted AF the Target of Analytics Reporting can be a GPSI or an External Group Identifier that is mapped in the 5GC to a SUPI or an Internal Group Identifier
-	An Analytics target period, which indicates the time period over which the statistics or predictions are requested.
-	Optional maximum number of objects;
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
The NWDAF shall notify the result of the analytics to the consumer as indicated in clause 6.7.4.3.
* * * * Next Change * * * * 
[bookmark: _Toc91144524]6.8	User Data Congestion Analytics
[bookmark: _Toc91144525]6.8.1	General
[bookmark: _Hlk4425352]The NWDAF can provide user data congestion related analytics, by one-time reporting or continuous reporting, in the form of statistics or predictions or both, to another NF. User Data Congestion related analytics can relate to congestion experienced while transferring user data over the control plane or user plane or both. A request for user data congestion analytics relates to a specific area or to a specific user. If the consumer of these analytics provides a UE ID, the NWDAF determines the area where the UE is located. The NWDAF then collects measurements per cell and uses the measurements to determine user data congestion analytics.
The request for user data congestion related analytics indicates the location area information where congestion related analytics is desired or indicates a UE Identity that can be used by the NWDAF to determine the location area information where congestion related analytics is desired. When requesting user data congestion, the consumer may request the identifiers of the applications that contribute the most to the traffic in the area. The consumer may indicate how many applications should be reported by providing the maximum number of applications in the request or subscription.
When the consumer of user data congestion related analytics subscribes to user data congestion related analytics, it may indicate a threshold and the NWDAF will provide analytics to the consumer when the congestion level crosses the threshold. The consumer can indicate an S-NSSAI in the request when congestion analytics are needed on a per slice level.
The service consumer may be an NF (e.g. NEF, AF, PCF).
The consumer of these analytics may indicate in the request or subscription the following parameters, its content is described in the clause 6.1.3:
-	Analytics ID = "User Data Congestion".
-	Target of Analytics Reporting: either a single UE id (i.e. SUPI or GPSI), or "any UE".
NOTE:	The Target of Analytics Reporting set to "any UE" applies when user data congestion analytics relates to a specific Area of Interest.
-	Analytics Filter Information:
-	Area of Interest (i.e. list of TAIs or Cell IDs) which restricts the area in focus (mandatory if Target of Analytics Reporting is set to "any UE", optional otherwise);
-	an optional list of analytics subsets that are requested, (see clause 6.8.3);
-	Optional S-NSSAI, in order to obtain congestion analytics only on a given slice.
-	Optional Reporting Threshold, which applies only for subscriptions and indicates conditions on the congestion level (Network Status Indication, see clause 6.8.3) to be reached in order to be notified by the NWDAF.
-	Preferred level of accuracy of the analytics;
-	Preferred order of results for the list of User Data Congestion statistics or predictions:
-	ordering by Applicable Time Window, chronological or reverse chronological order; or
-	ordering by Network Status Indication, ascending or descending;
-	Optional maximum number of objects;
-	An Analytics target period indicates the time period over which the statistics or prediction are requested, either in the past or in the future.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
The NWDAF notifies the result of the analytics to the consumer as indicated in clause 6.8.3.
[bookmark: _Toc91144536]* * * * Next Change * * * *
6.10	Dispersion Analytics
[bookmark: _Toc91144537]6.10.1	General
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 volume 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.
-	Transactions 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 volume dispersion or Transactions 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 volume or transactions hot spot is formed when the volume 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 = "Dispersion Analytics";
-	Target of Analytics Reporting: a single UE (SUPI), any UE, or a group of UEs (an Internal Group ID), or any UE. "Any UE" is only supported in combination with Analytics Filter Information S-NSSAI and Dispersion Analytics type "Data Volume Dispersion Analytics";
-	Analytics Filter Information:
-	optional list of TA(s), Area(s) of Interest, Cells, or S-NSSAI(s), Application ID(s), Top-Heavy UEs, Fixed UEs, Camper UEs, Dispersion Analytics type (Data Volume Dispersion Analytics (DVDA) or Transactions Dispersion Analytics (TDA) or both); and
-	optional list of analytics subsets that are requested (see clause 6.10.3);
-	Preferred level of accuracy of the analytics;
-	Preferred level of accuracy per analytics subset (see clause 6.10.3);
-	Preferred order of results for the list of UE Dispersion Analytics information:
-	ordering criterion:
-	For DDA, one of the following: "time slot start", "data dispersion", "data classification", "data ranking", or "data percentile ranking";
-	For TDA, one of the following: "time slot start", "transaction dispersion", "transaction classification", "transaction ranking", or "transaction percentile ranking"; and
-	order: ascending or descending;
-	Analytics target period indicating the time period over which the statistics or predictions are requested;
-	Optionally, preferred granularity of location information: TA level or cell level; and
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
NOTE 1:	If one or multiple ID(s) are included in the filter information, the output analytics will be reported per Application ID, otherwise the output analytics is aggregated information per AOI or slice independent of the applications.
NOTE 2:	Care needs to be taken with regards to load when requesting analytics for "Any UE". 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 Camper UEs and/or Analytics Reporting Information (e.g. SUPImax), or sampling ratio as part of Event Reporting Information. The load of analytics for "Any UE" can be alleviated by limiting the number of S-NSSAI in the analytics filter.
* * * * Next Change * * * * 
[bookmark: _Toc91144544]6.11	WLAN performance analytics
[bookmark: _Toc91144545]6.11.1	General
The NWDAF provides WLAN performance analytics to a service consumer NF. The analytics results are generated based on the data from other 5GC NFs and OAM. The analytics results, provided in the form of statistics or predictions, contain quality and performance of WLAN connection of UE according to UE location and SSID. The consumer can request either one-time or continuous reporting.
The service consumer may be an NF (e.g. PCF).
If a service consumer is PCF, the WLAN performance analytics can be used to update WLANSP as defined in TS 23.503 [4].
The consumer of these analytics may indicate in the request or subscription:
-	Analytics ID = "WLAN performance";
-	Target of Analytics Reporting: a single UE (SUPI), a group of UEs (an Internal Group ID), or any UE;
-	Analytics Filter Information:
-	Area of Interest (list of TA or Cells);
-	SSID(s);
-	BSSID(s); and
-	optional list of analytics subsets that are requested (see clause 6.11.3);
-	An Analytics target period indicates the time period over which the statistics or prediction are requested, either in the past or in the future;
-	Optional maximum number of objects;
-	Preferred level of accuracy of the analytics;
-	Preferred level of accuracy per analytics subset (see clause 6.11.3);
-	Preferred order of results for the list of WLAN performance information:
-	ordering criterion: "time slot start", "number of UEs", "RSSI", "RTT" or "Traffic information"; and
-	order: ascending or descending; and
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
If the Target of Analytics Reporting is any UE, then the Analytics Filter should at least include Area of Interest or SSID(s) or BSSID(s).
* * * * Next Change * * * * 
[bookmark: _Toc91144554]6.13	Redundant Transmission Experience related analytics
[bookmark: _Toc91144555]6.13.1	General
This clause describes the Redundant Transmission Experience related analytics. This analytics may be used by the SMF to determine whether redundant transmission shall be performed, or (if it had been activated) shall be stopped.
The service consumer may be a NF (e.g. SMF).
The consumer of these analytics may indicate in the request:
-	Analytics ID = "Redundant Transmission Experience".
-	Target of Analytics Reporting: a single UE (SUPI), any UE, or a group of UEs (an Internal Group ID).
-	Analytics Filter Information optionally containing:
-	Area of Interest;
-	S-NSSAI;
-	DNN.
-	An Analytics target period indicates the time period over which the statistics or predictions are requested.
-	Preferred level of accuracy of the analytics;
-	Preferred order of results for the list of Redundant Transmission Experience:
-	ordering criterion: "time slot start" or "Redundant Transmission Experience"; and
-	order: ascending or descending;
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
* * * * End of Changes * * * * 

