

	
3GPP TSG-WG SA2 Meeting #158	S2-2309570
21 - 25 August, 2023, Goteborg, Sweden		
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	23.288
	CR
	0862
	rev
	1
	Current version:
	18.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Corrections to Analytics Subset

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	SA2

	
	

	Work item code:
	eNA_Ph3
	
	Date:
	2023-08-06

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	In clause 6.1.3, analytics subset is only described for Preferred level of accuracy, while missing the related analytics subset description for analytics filter information, also missing corresponding analytics output description.

In some analytics event general clauses description, the analytics subset description is not aligned with each other, some are not included in analytics filter information which is also not aligned with procedure clauses and clause 7.2.2 and clause 7.2.3 in which only the analytics filter information is described as input optional parameter, while list of analytics subsets is not described as input optional parameter.
Some general clauses e.g.6.18.1, 6.19.1 and 6.20.1 missing description for
-	Optionally, preferred level of accuracy of the analytics.and/or
-	Optionally, preferred level of accuracy per analytics subset 
Which has been described in the corresponding analytics output table notes.

In some analytics event Output Analytics clauses description e.g., clause 6.4.3 and 6.17.3, the analytics subset related description is not aligned with the general clause description.

	
	

	Summary of change:
	Clause 6.1.3: adding analytics subset in analytics filter information and adding the corresponding analytics output handling description.
General clauses of impacted Analytics events: correct the analytics subset description within analytics filter information and align with output analytics.
Output Analytics of impacted Analytics events: correct the analytics subset table note descriptions and align with the analytics event general description.

	
	

	Consequences if not approved:
	Incorrect analytics subset description and missing corresponding analytics output description will arouse wrong implementation in stage 3 specification and wrong deployment.

	
	

	Clauses affected:
	6.1.3, 6.4.1, 6.4.3, 6.14.1, 6.17.3, 6.18.1, 6.19.1, 6.20.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: _Toc138252789][bookmark: _Toc131158425][bookmark: _Toc131158588][bookmark: _Toc131158589]*** 1st Change ***
6.1.3	Contents of Analytics Exposure
The consumers of the Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request service operations described in clause 7 provide the following input parameters listed below.
-	A list of Analytics ID(s): identifies the requested analytics.
-	Analytics Filter Information: indicates the conditions to be fulfilled for reporting Analytics Information. This set of optional parameter types and values enables to select which type of analytics information is requested. Analytics Filter Information is defined in the analytics related clauses.
-	Target of Analytics Reporting: indicates the object(s) for which Analytics information is requested, entities such as specific UEs, a group of UE(s) or any UE (i.e. all UEs).
-	(Only for Nnwdaf_AnalyticsSubscription_Subscribe) A Notification Target Address (+ Notification Correlation ID) as defined in clause 4.15.1 of TS 23.502 [3], allowing to correlate notifications received from NWDAF with this subscription.
-	(Only for Nnwdaf_AnalyticsSubscription_Subscribe) Subscription Correlation ID: identifies an existing analytics subscription that is to be modified.
-	Related to analytic consumers that aggregate analytics from multiple NWDAF subscriptions:
-	[OPTIONAL] (Set of) NWDAF identifiers of NWDAF instances used by the NWDAF service consumer when aggregating multiple analytics subscriptions. See clause 6.1A.
-	Analytics Reporting Information with the following parameters:
-	(Only for Nnwdaf_AnalyticsSubscription_Subscribe) Analytics Reporting Parameters as per Event Reporting parameters defined in Table 4.15.1-1 of TS 23.502 [3].
NOTE 1:	When the Analytics Reporting Parameters indicates a periodic reporting mode and the periodicity of the report is equal to or greater than the Supported Analytics Delay associated with the Analytics ID (if available) defined in clause 6.2.6.2 of TS 23.501 [2], it is expected that the periodic reporting can be provided by the NWDAF as requested.
-	(Only for Nnwdaf_AnalyticsSubscription_Subscribe) Reporting Thresholds, which indicate conditions on the level of each requested analytics that when reached shall be notified by the NWDAF.
-	[OPTIONAL] Matching direction: A matching direction may be provided such as below, above, or crossed. If no matching direction is provided, the default direction is crossed.
-	[OPTIONAL] Acceptable deviation: An acceptable deviation from the threshold level in the non-critical direction (i.e. in which the QoS is improving) may be set to limit the amount of signalling.
-	Analytics target period: time interval [start..end], either in the past (both start time and end time in the past) or in the future (both start time and end time in the future). An Analytics target period in the past is a request or subscription for statistics. An Analytics target period in the future is a request or subscription for predictions. The time interval is expressed with actual start time and actual end time (e.g. via UTC time). When the Analytics Reporting Parameters indicate a periodic reporting mode, the time interval can also be expressed as positive or negative offsets to the reporting time, which indicates a subscription for predictions or statistics respectively. By setting start time and end time to the same value, the consumer of the analytics can request analytics or subscribe to analytics for a specific time rather than for a time interval.
-	Time window for historical analytics: time interval [start..end]. The time window for historical analytics indicates the time interval during which the historical analytics was generated. If the time window for historical analytics is included, the NWDAF only needs to provide the existing analytics, and does not need to generate new analytics.
-	[OPTIONAL] Data time window: if specified, only events that have been created in the specified time interval are considered for the analytics generation.
-	[OPTIONAL] Preferred level of accuracy of the analytics ("Low", "Medium", "High" or "Highest").
-	[OPTIONAL] Preferred level of accuracy per analytics subset ("Low", "Medium", "High" or "Highest"). When a preferred level of accuracy is expressed for a given analytics subset, it takes precedence for this subset over the above preferred level of accuracy of the analytics. Analytics subsets are defined in the "Output Analytics" clause of applicable analytics.
-	[OPTIONAL] Dataset Statistical Properties: information in order to influence the data selection mechanisms to be used for the generation of an Analytics ID, assuring that the generated Analytics ID reflects the statistical characteristics of the data that are relevant for the NWDAF consumer. The following dataset statistical properties are allowed:
-	Uniformly distributed datasets, which indicates the use of data samples that are uniformly distributed according to the different aspects of the requested analytics (e.g. equivalent data samples for each UE listed as a Target of Analytics Reporting or for S-NSSAIs included in the Analytics Filter Information).
-	Datasets with or without outliers, which indicates that the data samples shall consider or disregard data samples that are at the extreme boundaries of the value range.
-	Time when analytics information is needed (if applicable): indicates to the NWDAF the latest time the analytics consumer expects to receive analytics data provided by the NWDAF. It should not be set to a value less than the Supported Analytics Delay of the selected NWDAF if applicable. If the time is reached the consumer does not need to wait for the analytics information any longer, yet the NWDAF may send an error response or error notification to the consumer. "Time when analytics information is needed" is a relative time interval as the gap with respect to analytics request /subscription (e.g. "in 10 minutes").
NOTE 2:	If the analytics request contains the parameter "Time when analytics information is needed" for Analytics ID(s), this parameter takes precedence over the requested periodicity, if a periodic reporting mode is requested.
NOTE 3:	If the Time when analytics information is needed is provided and it is less than the Supported Analytics Delay per Analytics ID (if available) defined in clause 6.2.6.2 of TS 23.501 [2], it is expected that the NWDAF might not be able to treat the Analytics ID on time.
-	[OPTIONAL] Maximum number of objects requested by the consumer (max) to limit the number of objects in a list of analytics per Nnwdaf_AnalyticsSubscription_Notify or Nnwdaf_AnalyticsInfo_Request response.
-	[OPTIONAL] Preferred granularity of location information: "TA level", "cell level" or "longitude and latitude level".
NOTE 4:	As defined in clause 4 of TS 23.032 [34], longitude and latitude level means the location information is expressed as longitude and latitude in geographical coordinate instead of TA ID or cell ID that is only known in 3GPP system. It also stands for the location information that is expressed as a reference point in local co-ordinate.
-	[OPTIONAL] Spatial granularity size: maximum number of TA or cells used to define an area for which analytics are provided. When this parameter is provided, the NWDAF should provide analytics per group of TA of cells accordingly.
-	[OPTIONAL] Temporal granularity size: minimum duration of each time slot for which analytics are provide. When this parameter is provided, the NWDAF should provide analytics per elementary time slot accordingly.
NOTE 5:	It is up to NWDAF implementation to determine whether the data is taken into account that the UE locates in an area for a shorter time than the Temporal granularity size.
-	[OPTIONAL] Preferred orientation of location information: ("horizontal", "vertical", "both").
-	[OPTIONAL] Preferred order of results when a list of analytics is returned, possibly with a criterion for identifying the property of the results to which the preferred ordering is applied.
-	[OPTIONAL] Maximum number of SUPIs (SUPImax) requested by the consumer to limit the number of SUPIs in an object. When SUPImax is not provided, the NWDAF shall return all SUPIs concerned by the analytics object. When SUPImax is set to 0, the NWDAF shall not provide any SUPI.
-	[OPTIONAL] Output strategy: indicates the relevant factors for determining when the analytics reported. The following values are allowed:
-	Binary output strategy: indicates that the analytics shall only be reported when the preferred level of accuracy is reached within a cycle of periodic notification as defined in the Analytics Reporting Parameters.
NOTE 6:	If preferred level of accuracy is more important than providing an output, then the binary strategy is used so that all analytics outputs have equivalent confidence in the prediction.
-	Gradient output strategy: indicates that the analytics shall be reported according to the periodicity defined in the Analytics Reporting Parameters irrespective if the preferred level of accuracy has been reached.
NOTE 7:	If having an analytics output is more important than reaching the preferred level of accuracy, then the gradient output strategy is used so that each NWDAF will timely provide the output indicating the confidence of the prediction at the moment of the output generation.
NOTE 8:	When no output strategy is included in the subscription, the analytics output will be generated based on the gradient strategy and includes the confidence of the prediction for the reporting period.
-	[OPTIONAL] Analytics metadata request: indicates a request from one NWDAF to another NWDAF to provide the "analytics metadata information" related to the produced output analytics. This input parameter indicates which parameters in "analytics metadata information" are required to aggregate the output analytics for the requested Analytics ID(s).
-	(Only for Nnwdaf_AnalyticsSubscription_Subscribe) Consumer NF's serving area or NF ID. During a pending analytics subscription transfer, this information can be used by the NWDAF to find out if the analytics consumers may change as described in clause 6.1B.2.
-	(Only for Nnwdaf_AnalyticsSubscription_Subscribe) Information of previous analytics subscription. When setting up the analytics generation, this information may be used to retrieve analytics context from the previous NWDAF in order to build upon the context that is already related to this subscription as described in clause 6.1B.2.1.
-	[OPTIONAL] Use case context: indicates the context of use of the analytics to select the most relevant ML model.
NOTE 9:	The NWDAF can use the parameter "Use case context" to select the most relevant ML model, when several ML models are available for the requested Analytics ID(s). NWDAF containing AnLF can additionally provide the parameter "Use case context" when requesting an ML model from an NWDAF containing MTLF. The values of this parameter are not standardized. For example, the AMF can use a given value of "Use case context" when requesting UE Mobility analytics for optimizing the definition of a Registration Area, and a different value of "Use case context" when requesting UE Mobility analytics for determines a paging strategy.
-	(Only for Nnwdaf_AnalyticsSubscription_Subscribe) [OPTIONAL] Analytics feedback information: indicates that the consumer NF has taken an action(s) influenced by the previously provided analytics, which may or may not affect the ground truth data corresponding to analytic ID requested at the time which the prediction refers to, and consequently affect the ML Model Accuracy monitoring by the subscription with following parameter(s):
-	Corresponding Analytics ID(s) which has been used for taking an action(s);
-	Indication whether the action will affect on ground truth data (if available);
-	Time stamp(s) of the action(s) taken.
NOTE 10:	The consumer NF cannot include Analytics feedback information in initial subscription request. Analytics feedback information can be included in modification request for the existing analytics subscription.
-	[OPTIONAL] Analytics Accuracy Request information with the following parameters:
-	Analytics accuracy request: indicates NWDAF to provide accuracy information to the analytics consumer.
-	[OPTIONAL] Analytics accuracy information time window: time interval [start. end], which indicates that analytics consumers only consider the accuracy information which is generated within this time interval.
-	[OPTIONAL] Analytics accuracy information periodicity: time period, which indicates periodic reporting of accuracy information for the corresponding Analytics ID(s).
-	[OPTIONAL] Analytics Accuracy threshold(s): a reporting threshold of accuracy value, which is indicated that:
-	The NWDAF can provide analytics output and optionally analytics accuracy value to the analytics consumer(s) when the accuracy value is above this Analytics Accuracy threshold;
-	The NWDAF can provide "Stop analytics consumption indication", "Updated Analytics" or the analytics accuracy information to the analytics consumer(s) when the accuracy value is under this threshold;
	which indicates the deviation of the predictions from the actual network data does not meet analytics accuracy requirement.
-	[OPTIONAL] Minimal number of analytics output occurrences: determines the minimal number of analytics output provided by NWDAF that have to be considered in the determination of the accuracy information.
-	[OPTIONAL] Updated Analytics flag: indicates that the NWDAF can provide updated analytics for provided Analytics ID(s), if updated analytics can be generated within analytics accuracy information time window.
-	[OPTIONAL] Correction time period: a relative time interval as the gap with respect to analytics is provided, which is indicated the time interval during which the updated analytics can be accepted by the analytics consumer.
-	[OPTIONAL] Pause analytics consumption flag: is a flag indicating to NWDAF to stop sending the notifications of analytics outputs for a subscribed analytics ID, without unsubscribing to such analytics ID.
-	[OPTIONAL] Resume Analytics Subscription request: is a flag indicating to NWDAF to resume the notification of analytics outputs for an existing analytics ID(s) subscription(s) that have been previously paused.
The NWDAF provides to the consumer of the Nnwdaf_AnalyticsSubscription_Notify or Nnwdaf_AnalyticsInfo_Request service operations described in clause 7, the output information listed below:
-	(Only for Nnwdaf_AnalyticsSubscription_Notify) The Notification Correlation Information.
-	For each Analytics ID, the analytics information in the requested Analytics target period. If the analytics subset is subscribed or requested, then the corresponding analytics information shall be provided
-	Timestamp of analytics generation: allows consumers to decide until when the received information shall be used. For instance, an NF can deem a received notification from NWDAF for a given feedback as invalid based on this timestamp;
-	Validity period: defines the time period for which the analytics information is valid.
NOTE 11:		Validity period is determined by NWDAF internal logic and it is a subset of Analytics target period.
-	Confidence: probability assertion, i.e. confidence in the prediction.
-	[OPTIONAL] For each Analytics ID the Termination Request, which notifies the consumer that the subscription is requested to be cancelled as the NWDAF can no longer serve this subscription, e.g. due to user consent revoked, NWDAF overload, UE moved out of NWDAF serving area, etc.
-	[OPTIONAL] Analytics metadata information: additional information required to aggregate the output analytics for the requested Analytics ID(s). This parameter shall be provided if the "Analytics metadata request" parameter was provided in the corresponding Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request service operation.
-	Number of data samples used for the generation of the output analytics;
-	Data time window of the data samples;
-	Dataset Statistical Properties of the analytics output used for the generation of the analytics;
-	[OPTIONAL] Data source(s) of the data used for the generation of the output analytics;
-	[OPTIONAL] Data Formatting and Processing applied on the data;
-	Output strategy used for the reporting of the analytics.
-	(Only for error response or error notification) Revised waiting time: indicates to the consumer a revised waiting value for "Time when analytics information is needed". Each NWDAF may include this as part of error response or error notification to "Time when analytics information is needed" as described in clause 6.2.5. Revised waiting time is the minimum time interval recommended by NWDAF to use as "Time when analytics information is needed" for similar future analytics requests/subscriptions.
-	[OPTIONAL] Analytics accuracy information generated for each analytics ID, including:
-	Analytics accuracy value for requested Analytics ID(s): a value shall be provided if "Analytics accuracy request" parameter was provided in the corresponding Nnwdaf_AnalyticsSubscription_Subscribe service operation. This parameter may be provided if the value crosses the analytics accuracy threshold(s) which is indicated in the subscribe request or locally configured, or the analytics accuracy information periodicity indicated in the subscribe request is reached.
-	[OPTIONAL] An indication that the determined accuracy value for the analytics ID does not meet the analytics accuracy threshold requested for the analytics ID.
-	[OPTIONAL] Updated Analytics: NWDAF provides updated Analytics, which is generated within analytics accuracy information time window, for provided Analytics ID(s), if "Updated Analytics flag" parameter was indicated in the corresponding Nnwdaf_AnalyticsSubscription_Subscribe service operation.
-	[OPTIONAL] Stop Analytics Consumption indication: NWDAF provides to the consumer an indication to stop the consumption of the Analytics ID(s) related to the subscription ID based on NWDAF internal logic or specified analytics accuracy threshold.
-	[OPTIONAL] Resume Analytics Output Consumption indication: NWDAF provides to consumer an indication to resume the consumption of analytics output for existing subscription to the analytics ID(s) that was previously paused.
-	[OPTIONAL] Accuracy Information Termination: NWDAF notifies the consumer that the subscription to the accuracy information for an analytics ID has been cancelled as the NWDAF does not support the accuracy checking capability, e.g. as an indication that a new target serving NWDAF supporting accuracy checking capability could not have been selected during the analytics transfer procedures.
NOTE 12:	It is left to Stage 3 to decide whether the Accuracy Information Termination is a cause related to the Termination Request or not.
[bookmark: _Toc138252907]*** 2nd Change ***
[bookmark: _Toc138252914]6.4.1	General
This clause specifies how NWDAF can provide Observed Service Experience (i.e. average of observed Service MoS and/or variance of observed Service MoS indicating service MOS distribution for services such as audio-visual streaming as well as services that are not audio-visual streaming such as V2X and Web Browsing services) analytics, in the form of statistics or predictions, to a service consumer.
The Observed Service Experience analytics may provide one or more of the following outputs:
-	Service Experience for a Network Slice: Service Experience for a UE or a group of UEs or any UE in a Network Slice;
-	Service Experience for an Application: Service Experience for a UE or a group of UEs or any UE in an Application or a set of Applications;
-	Service Experience for an Edge Application over a UP path: Service experience for a UE or a group UEs or any UE in an Application or a set of Applications over a specific UP path (UPF, DNAI and EC server);
-	Service Experience for an Application over a RAT Type or Frequency or both: Service experience for a UE or a group of UEs in an Application or a set of Applications over a RAT Type or over a Frequency or both as defined in Table 6.4.1-1.
-	Service Experience for an Application transferring data over a PDU Session: Service experience for a UE or a group of UEs or any UEs in an Application or a set of Applications transfering data over a PDU Session with PDU Session parameters i.e. S-NSSAI, DNN, PDU Session Type , SSC mode and optionally an Access Type or with combination of PDU Session parameters such as a list of the tuple (PDU Session Type, SSC mode) optionally per Access Type.
Therefore, Observed Service experience may be provided as defined in clause 6.4.3. For example, individually per UE or group of UEs, or globally, averaged per Application or averaged across a set of Applications on a Network Slice.
The service consumer may be an NF (e.g. PCF, NSSF, AMF, NEF), AF, or the OAM.
The consumer of these analytics shall indicate in the request or subscription:
-	Analytics ID = "Service Experience";
-	Target of Analytics Reporting: one or more SUPI(s) or Internal Group Identifier(s), or "any UE";
-	Analytics Filter Information as defined in Table 6.4.1-1 and optionally a list of analytics subsets that are requested (see clause 6.4.3);
-	optionally, maximum number of objects and maximum number of SUPIs;
-	optionally, preferred level of accuracy of the analytics;
-	optionally, a list of analytics subsets that are requested (see clause 6.4.3);
-	optionally, preferred level of accuracy per analytics subset;
-	optionally, preferred order of results for the list of Application Service Experiences and/or Slice instance service experiences: "ascending" or "descending";
-	optionally, preferred granularity of location information: TA level or cell level or "below cell level";
-	Analytics target period that indicates the time window for which the statistics or predictions are requested;
-	in a subscription, the Notification Correlation Id and the Notification Target Address; and
-	optionally, Reporting Thresholds, which apply only for subscriptions and indicate conditions on the Service Experience to be reached in order to be notified by the NWDAF (see Table 6.4.3-1 and Table 6.4.3-2).
NOTE:	Definition of "below cell level" is described in clause 6.1.3.
Table 6.4.1-1: Analytics Filter Information related to the observed service experience
	Information
	Description
	Mandatory

	
	
	Application
	Network Slice
	Edge Applications over a UP path
	Application over RAT Type and frequency
	Application transfering data over a PDU Session

	Application ID (0...max)
	The identification of the application(s) for which the analytics information is subscribed or requested.
	Y
	N
	Y
	Y
	Y

	S-NSSAI
(NOTE 3)
	When requesting Service Experience for a Network Slice: identifies the Network Slice for which analytics information is subscribed or requested.
When requesting Service Experience for an Application: identifies the S-NSSAI used to access the application together with the DNN listed below.
	N
	Y
	N
	N
	C

	NSI ID(s)
	Identifies the Network Slice instance(s) for which analytics information is subscribed or requested.
	N
	N
	N
	N
	N

	Area of Interest
(NOTE 6)
	Identifies the Area (i.e. set of TAIs), as defined in TS 23.501 [2] for which the analytics information is subscribed or requested.
	N
	N
	N
	N
	N

	DNN
(NOTE 3)
	When requesting Service Experience for an Application, this is the DNN to access the application.
	N
	N
	N
	N
	C

	DNAI
(NOTE 1)
	Identifier of a user plane access to one or more DN(s) where applications are deployed as defined in TS 23.501 [2].
	N
	N
	Y
	N
	N

	RAT Type
(NOTE 2)
	Identifies the RAT type.
	N
	N
	N
	Y
	N

	Frequency
(NOTE 2)
	Identifies the Frequency value(s) (e.g. high, low).
	N
	N
	N
	Y
	N

	Application Server Address(es) (NOTE 1)
	List of IP address(s)/FQDN(s) of the Application Server(s) that a UE, group of UEs, or 'any UE' has a communication session for which Service Experience Analytic information is requested.
	N
	N
	Y
	N
	N

	UPF anchor ID (NOTE 1)
(NOTE 4)
	Identifies the UPF where a UE has an associated PDU session
	N
	N
	N
	N
	N

	PDU Session type (NOTE 3)
	Identifies the type of the associated PDU Session
	N
	N
	N
	N
	C

	SSC Mode (NOTE 3)
	Identifies the SSC Mode selected for the associated PDU Session
	N
	N
	N
	N
	C

	Access Type (NOTE 3)
	Identifies the Access type the UE camps on
	N
	N
	N
	N
	C

	Mapped NSSAI
(NOTE 5)
	Identifies the mapped NSSAI in the HPLMN. May be used in VPLMN for analytics exposure in roaming case (see clause 6.1.5).
	N
	N
	Y
	N
	N

	PLMN ID
	Identifies the target PLMN (i.e. PLMN from which the analytics are requested, for analytics exposure in roaming case (see clause 6.1.5).
	N
	N
	Y
	N
	N

	NOTE 1:	These parameters can be provided when a consumer requires analytics for an edge application over a UP path.
NOTE 2:	A service consumer can provide either a RAT Type or a Frequency or a specific combination of RAT Type and Frequency. A service consumer can also provide multiple instances of RAT Type or multiple instances of Frequency or multiple combinations of RAT type and Frequency. A service consumer can also provide "any" RAT type indication "any" Frequency value indication or "any" indication for all the RAT type and Frequency value the NWDAF has received for the application.
NOTE 3:	One or more of these parameters can be provided by the consumer when requesting analytics for an application running over a PDU Session(s).
NOTE 4:	UPF ID is only needed when the target of NWDAF analytics on Service Experience is a specific UPF.
NOTE 5:	The terms "HPLMN" and "VPLMN" here refer to a roaming case in which at least one UE served by the NWDAF analytics consumer is involved.
NOTE 6:	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:	A service consumer can use the Area of Interest in order to reduce the amount of signalling that the analytics subscription or request generates.
The NWDAF shall notify the result of the analytics to the consumer as specified in clause 6.4.3.
NWDAF collects the network data from AF (directly or via NEF) and from other 5GC NF(s) in order to calculate and provide statistics and predictions on the observed service experience to a consumer NF or to OAM. When the AF provides Service Experience Information and the Target of Analytics Reporting is one or more UE ID(s), the AF may also provide a Service Experience Contribution Weight with each UE's Service Experience value. The Service Experience Contribution Weight is determined by the AF and indicates the relative importance of each UE's Service Experience. The NWDAF may use the Service Experience Contribution Weight(s) to calculate and provide statistics, confidence values, and predictions on the observed service experience to a consumer NF or to OAM.
NOTE 2:	The relative importance of that is conveyed in the Service Experience Contribution Weights is used to indicate the relative importance of the Service Experience value (i.e. MOS). For example, it might be that one the Service Experience of one UE is not very important because the UE is an infrequent user of the service, or the UE does not use all features that are associated with the service. Whereas another UE might be considered important because the UE is a frequent user of the service or a user who uses many features that are associated with the service.
Based on the Analytics Filter information in Table 6.4.1-1 and the Target of Analytics Reporting provided by the service consumer in the analytics subscription or request, NWDAF determines whether service experience analytics should be delivered for:
i)	Application(s);
ii)	Network Slice;
iii)	both Application(s) and Network Slice;
iv)	Edge Applications over a UP path;
v)	Application(s) over RAT Type(s) and/or Frequency value(s);
vi)	Application(s) running over a PDU Session using the following PDU Session parameters or combination of them, i.e. S-NSSAI, DNN, PDU Session type, SSC Mode and optionally per Access Type.
If NWDAF is unable to differentiate based on the analytics subscription or request, it provides service experience analytics for both Application(s) and Network Slice.
If service experience for both Application(s) and Network Slice is desired but the Target of Analytics Reporting or Analytics Filter information values (e.g. Area of Interest) need to be different, separate subscriptions/requests may be provided by the service consumer.
[bookmark: _Toc131158590]*** 3rd Change ***
[bookmark: _Toc138252916]6.4.3	Output Analytics
The NWDAF services as defined in the clause 7.2 and 7.3 are used to expose the analytics.
-	Service Experience statistics information is defined in Table 6.4.3-1.
-	Service Experience predictions information is defined in Table 6.4.3-2.
Table 6.4.3-1: Service Experience statistics
	Information
	Description

	Slice instance service experiences (0..max)
	List of observed service experience information for each Network Slice instance.

	> S-NSSAI
	Identifies the Network Slice

	> NSI ID (NOTE 2)
	Identifies the Network Slice instance within the Network Slice.

	> Network Slice instance service experience
	Service experience across Applications on a Network Slice instance over the Analytics target period (average, variance).

	> SUPI list (0..SUPImax) (NOTE 3)
	List of SUPI(s) for which the slice instance service experience applies.

	> Ratio (NOTE 3)
	Estimated percentage of UEs with similar service experience (in the group, or among all UEs).

	> Spatial validity (NOTE 6)
	Area where the Network Slice service experience analytics applies.

	> Validity period
	Validity period for the Network Slice service experience analytics as defined in clause 6.1.3.

	Application service experiences (0..max)
	List of observed service experience information for each Application.

	> S-NSSAI
	Identifies the Network Slice used to access the Application.

	> Application ID
	Identification of the Application.

	> Service Experience Type
	Type of Service Experience analytics, e.g. on voice, video, other.

	> UE location (NOTE 1, NOTE 5)
	Indicating the UE location information (e.g. TAI list, gNB ID, or location coordinates, etc) when the UE service is delivered.

	> UPF Info (NOTE 4)
	Indicating UPF serving the UE.

	> DNAI
	Indicating which DNAI the UE service uses/camps on.

	> DNN
	DNN for the PDU Session which contains the QoS flow.

	> Application Server Instance Address
	Identifies the Application Server Instance (IP address of the Application Server) or FQDN of Application Server.

	> Service Experience
	Service Experience over the Analytics target period (average, variance).

	> SUPI list (0..SUPImax) (NOTE 3)
	List of SUPI(s) with the same application service experience.

	> Ratio (NOTE 3)
	Estimated percentage of UEs with similar service experience (in the group, or among all UEs).

	> Spatial validity (NOTE 6)
	Area where the Application service experience analytics applies.

	> Validity period
	Validity period for the Application service experience analytics as defined in clause 6.1.3.

	> RAT Type
(NOTE 7)
	Indicating the list of RAT type(s) for which the application service experience analytics applies.

	> Frequency
(NOTE 7)
	Indicating the list of carrier frequency value(s) of UE's serving cell(s) where the application service experience analytics applies.

	> SSC Mode
	SSC Mode selected for the PDU Session used to associate with the application.

	> PDU Session Type
	Type of PDU Session used to associate with the application.

	> Access Type
	Access Type when the UE establishes a PDU Session for the application.

	NOTE 1:	This information element is an Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".
NOTE 2:	The NSI ID is an optional parameter. If not provided the Slice instance service experience indicates the service experience for the S-NSSAI.
NOTE 3:	The SUPI list and Ratio in the service experience information for an application can be omitted, if the corresponding parameter(s) is/are provided and are assigned with the same value(s) in the service experience information for the slice instance which the application belongs to. Otherwise, the SUPI list and Ratio are mandatory to be provided for an application service experience.
NOTE 4:	If the consumer NF is an AF, the "UPF info" shall not be included.
NOTE 5:	When possible and applicable to the access type, UE location is provided according to the preferred granularity of location information. UE location shall only be included if the Consumer analytics request is for single UE or a list of UEs. Inclusion of UE location requires user consent.
NOTE 6:	The Spatial validity is present in the output parameters if the consumer provided the Area of Interest as defined in Table 6.4.1-1.
NOTE 7:	When "any" value has been provided in the request (e.g. "any" RAT type, "any" frequency, or "any" for all the RAT type and frequency indication), the NWDAF provides an instance of the Application service experience per combination of RAT Type(s) and/or Frequency value(s) having the same Service Experience.



Table 6.4.3-2: Service Experience predictions
	Information
	Description

	Slice instance service experiences (0..max)
	List of observed service experience information for each Network Slice instance.

	> S-NSSAI
	Identifies the Network Slice

	> NSI ID (NOTE 2)
	Identifies the Network Slice instance within the Network Slice.

	> Network Slice instance service experience
	Service experience across Applications on a Network Slice instance over the Analytics target period (average, variance).

	> SUPI list (0..SUPImax) (NOTE 3)
	List of SUPI(s) for which the slice instance service experience applies.

	> Ratio (NOTE 3)
	Estimated percentage of UEs with similar service experience (in the group, or among all UEs).

	> Spatial validity (NOTE 6)
	Area where the Network Slice service experience analytics applies.

	> Validity period
	Validity period for the Network Slice service experience analytics as defined in clause 6.1.3.

	> Confidence
	Confidence of this prediction.

	Application service experiences (0..max)
	List of predicted service experience information for each Application.

	> S-NSSAI
	Identifies the Network Slice used to access the Application.

	> Application ID
	Identification of the Application.

	> Service Experience Type
	Type of Service Experience analytics, e.g. on voice, video, other.

	> UE location (NOTE 1, NOTE 5)
	Indicating the UE location information (e.g. TAI list, gNB ID, or location coordinates, etc.) when the UE service is delivered.

	> UPF Info (NOTE 4)
	Indicating UPF serving the UE.

	> DNAI
	Indicating which DNAI the UE service uses/camps on.

	> DNN
	DNN for the PDU Session which contains the QoS flow.

	> Application Server Instance Address
	Identifies the Application Server Instance (IP address of the Application Server) or FQDN of Application Server.

	> Service Experience
	Service Experience over the Analytics target period (average, variance).

	> SUPI list (0..SUPImax) (NOTE 3)
	List of SUPI(s) with the same application service experience.

	> Ratio (NOTE 3)
	Estimated percentage of UEs with similar service experience (in the group, or among all UEs).

	> Spatial validity (NOTE 6)
	Area where the Application service experience analytics applies.

	> Validity period
	Validity period for the Application service experience analytics as defined in clause 6.1.3.

	> Confidence
	Confidence of this prediction.

	> RAT Type
(NOTE 7)
	Indicating the list of RAT type(s) for which the application service experience analytics applies.

	> Frequency
(NOTE 7)
	Indicating the list of carrier frequency value(s) of UE's serving cell(s) where the application service experience analytics applies.

	> SSC Mode
	SSC Mode selected for the PDU Session used to associate with the application.

	> PDU Session Type
	Type of PDU Session used to associate with the application.

	> Access Type
	Access Type when the UE establishes a PDU Session for the application.

	NOTE 1:	This information element is an Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".
NOTE 2:	The NSI ID is an optional parameter. If not provided the Slice instance service experience indicates the service experience for the S-NSSAI.
NOTE 3:	The SUPI list and Ratio in the service experience information for an application can be omitted, if the corresponding parameter(s) is/are provided and are assigned with the same value(s) in the service experience information for the slice instance which the application belongs to. Otherwise, the SUPI list and Ratio are mandatory to be provided for an application service experience.
NOTE 4:	If the consumer NF is an AF, the "UPF info" shall not be included.
NOTE 5:	When possible and applicable to the access type, UE location is provided according to the preferred granularity of location information. UE location shall only be included if the Consumer analytics request is for single UE or a list of UEs. Inclusion of UE location requires user consent.
NOTE 6:	The Spatial validity is present in the output parameters if the consumer provided the Area of Interest as defined in Table 6.4.1-1.
NOTE 7:	When "any" value has been provided in the request (e.g. "any" RAT type, "any" frequency, or "any" for all the RAT type and frequency indication), the NWDAF provides an instance of the Application service experience per combination of RAT Type(s) and/or Frequency value(s) having the same Service Experience.



The number of Service Experiences and SUPIs are limited respectively by the maximum number of objects and the Maximum number of SUPIs provided as part of Analytics Reporting Information by the NWDAF Service Consumer.
*** 4th Change ***
[bookmark: _Toc138252992]6.14.1	General
This clause specifies how an NWDAF can provide DN Performance Analytics which provides analytics for user plane performance (i.e. average/maximum traffic rate, average/maximum packet delay, average packet loss rate) in the form of statistics or predictions to a service consumer.
The DN Performance Analytics may provide one or a combination of the following information:
-	User plane performance analytics for a specific Edge Computing application for a UE, group of UEs, or any UE over a specific serving anchor UPF.
-	User plane performance analytics for a specific Edge Computing application for a UE, group of UEs, or any UE over a specific DNAI.
-	User plane performance analytics for a specific Edge Computing application for a UE, group of UEs, or any UE over a specific Edge Application Server Instance.
The service consumer may be an NF (e.g. SMF) or an AF.
The consumer of these analytics shall indicate in the request or subscription:
-	Analytics ID = "DN Performance";
-	Target of Analytics Reporting: one or more SUPI(s) or Internal Group Identifier(s), or "any UE";
-	Analytics Filter Information as defined in table 6.14.1-1 and optionally a list of analytics subsets that are requested (see clause 6.14.3); and
-	optionally, a preferred level of accuracy of the analytics;
-	optionally, preferred level of accuracy per analytics subset (see clause 6.14.3);
-	optionally, preferred order of results for the list of Network Performance information:
-	ordering criterion: one of the analytics subset (see clause 6.14.3);
-	order: ascending or descending;
-	optionally, Reporting Thresholds, which apply only for subscriptions and indicate conditions on the level to be reached for respective analytics subsets (see clause 6.14.3) in order to be notified by the NWDAF;
-	optionally, maximum number of objects and maximum number of SUPIs;
-	An Analytics target period indicates the time period over which the statistics or predictions are requested; and
-	Optionally, Spatial granularity size and Temporal granularity size.
Table 6.14.1-1: Analytics Filter Information related to DN Performance Analytics
	Information
	Description

	Application ID (0..max)
	The identification of the application(s) for which the analytics information is subscribed or requested.

	S-NSSAI
	Identifies the Network Slice for which analytics information is subscribed or requested.

	NSI ID(s)
	Identifies the Network Slice instance(s) for which analytics information is subscribed or requested.

	Area of Interest
	Identifies the Area (i.e. set of TAIs), as defined in TS 23.501 [2] for which the analytics information is subscribed or requested.

	Anchor UPF info
	Identifies the UPF where a UE has an associated PDU session.

	DNN
	DNN to access the application.

	DNAI
	The UPF ID/address/FQDN information identifier of a user plane access to one or more DN(s) where applications are deployed as defined in TS 23.501 [2].

	Application Server Address(es)
	List of IP address(s)/FQDN(s) of the Application Server(s) that a UE, group of UEs, or 'any UE' has a communication session with for which DN Performance Analytic information is requested.

	List of analytics subsets
	List of analytics subsets that are requested among those specified in clause 6.14.3.

	NOTE:	All parameters are optional.



*** 5th Change ***
[bookmark: _Toc138253005]6.17.3	Output Analytics
The Location Accuracy analytics are shown in table 6.17.3-1.
Table 6.17.3-1: Location Accuracy statistics
	Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs or below cell level location information that the analytics applies to

	    >Applicable Time Period
	The time period within the Analytics target period that the statistics applies to.

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39]

	       >> average accuracy of positioning method in applicable area (NOTE)
	Statistics about the horizontal and optionally vertical location average accuracy of applicable positioning method at the applicable area

	       >> Percentage of NLOS/LOS measurements of positioning method in applicable area 
	Provides ratio of LOS to NLOS measurements of positioning method in the applicable area

	    > Percentage of UE in indoor/outdoor in applicable area (optional) (NOTE)
	Provides ratio of UEs that are indoor/outdoor in the applicable area

	> Applicable Location
	A location (i.e. Geographical location or location in local coordinate (as defined in TS 23.032 [34])) that the analytics applies to

	    >Applicable Time Period
	The time period within the Analytics target period that the prediction applies to.

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39]

	      >>accuracy of positioning method in applicable location (NOTE)
	statistics about the horizontal and optionally vertical location accuracy of applicable positioning method at the applicable location

	      >>Indication whether the location is measured NLOS/LOS with the positioning method
	Indicates whether this applicable location is measured with NLOS or LOS with the positioning method

	    > Indication whether location is indoor/outdoor (optional) (NOTE)
	Indicates whether this applicable location is measured to be indoor or outdoor

	NOTE:	Analytics subset that can be used in "list of analytics subsets that are requested", and "Preferred level of accuracy per analytics subset" and "Reporting Thresholds".



Table 6.17.3-2: Location Accuracy predictions
	Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs or below cell level location information that the analytics applies to

	    >Applicable Time Period
	The time period within the Analytics target period that the prediction applies to

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39]

	      >> average accuracy of positioning method in applicable area (NOTE)
	Prediction about the horizontal and optionally vertical location average accuracy of applicable positioning method at the applicable area

	       >> Percentage of NLOS/LOS measurements of positioning method in applicable area 
	Provides predicted ratio of LOS to NLOS measurements of positioning method in the applicable area

	    > Percentage of UE in indoor/outdoor in applicable area (optional) (NOTE)
	Provides predicted ratio of UEs that are indoor/outdoor in the applicable area

	> Applicable Location
	A location (i.e. Geographical location or location in local coordinate (as defined in TS 23.032 [34])) that the analytics applies to

	    >Applicable Time Period
	The time period within the Analytics target period that the prediction applies to.

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39]

	      >>accuracy of positioning method in applicable location (NOTE)
	Prediction about the horizontal and optionally vertical location accuracy of applicable positioning method at the applicable location

	      >>Indication whether the location is measured NLOS/LOS with the positioning method
	Predicts whether this applicable location is measured with NLOS or LOS with the positioning method

	    > Indication whether location is indoor/outdoor (optional) (NOTE)
	Predicts whether this applicable location is measured to be indoor or outdoor

	NOTE:	Analytics subset that can be used in "list of analytics subsets that are requested", and "Preferred level of accuracy per analytics subset" and "Reporting Thresholds".



*** 6th Change ***
[bookmark: _Toc138253008]6.18.1	General
Clause 6.18 describes how NWDAF can provide E2E data volume transfer time analytics, in the form of statistics or predictions or both, to a service consumer. NWDAF collects E2E data volume transfer time related input data from 5GC NFs, OAM and AF. The consumer can either subscribe to analytics notifications (i.e. a Subscribe-Notify model) or request a single notification (i.e. a Request-Response model).
The E2E data volume transfer time refers to a time delay for completing the transmission of a specific data volume from UE to AF, or from AF to UE. If a target number of repeating data transmissions or a target time interval between data transmissions is given, the E2E data volume transfer time can be provided as an average value of every data volume transfer time within the Analytics target period. The E2E data volume transfer time analytics may be used to assist an AF hosting AI/ML-based services, e.g. for member selection of federated learning.
The E2E data volume transfer time analytics may be provided as defined in clause 6.18.3 for a UE individually or a list of UEs.
More than one E2E data volume transfer time classes might be assigned by operator or AF for a group of UEs. The UEs might be classified to high-, medium-, and low-transfer time classes with respect to the threshold(s) of the corresponding class.
The service consumer may be an NF (e.g. AF, or NEF).
The consumer of these analytics may indicate in the request:
-	Analytics ID = "E2E data volume transfer time ".
-	Target of Analytics Reporting: a single UE (SUPI/GPSI) or a group of UEs (a list of SUPIs/GPSIs).
-	Analytics Filter Information optionally including:
-	DNN;
-	S-NSSAI;
-	Application ID;
-	Area of Interest (AOI(s)): restricts the scope of the E2E data volume transfer time analytics to the provided area;
-	An optional list of analytics subsets that are requested (see clause 6.18.3);
-	Data Volume UL/DL: indicates a specific data volume transmitted once from UE to AF and/or from AF to UE;
-	QoS requirements (e.g. 5QI, QoS Characteristics);
-	Optionally, either a target number of repeating data transmissions or a target time interval between data transmissions within the Analytics target period;
-	Optionally, a request for geographical distribution (i.e. the AoIs) of the UEs.
-	An Analytics target period indicates 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.
-	Optionally, preferred level of accuracy of the analytics.
-	Optionally, preferred level of accuracy per analytics subset (see clause 6.18.3);
-	Optional preferred order of results for the list of E2E data volume transfer time:
-	ordering criterion: "E2E data volume transfer time",
-	order: ascending or descending.
-	Optionally, Reporting Thresholds, which indicate conditions on the level to be reached for respective analytics subsets (see clause 6.18.3)
-	Optionally, maximum number of UEs.
*** 7th Change ***
[bookmark: _Toc138253013]6.19.1	General
Relative Proximity Analytics among UEs provided by NWDAF can be used to assist a consumer NF to more accurately localize a cluster (or a set) of UEs via provisioning statistics or prediction information related to their relative proximity. This analytics type may help the consumer improve the location estimation accuracy of a UE by using proximity information from nearby UEs, or it may help the consumer identify UEs in the vicinity of another UE. Relative proximity information can also be leveraged by NWDAF to provide location information with finer granularity than TA/cell.
The NWDAF provides relativity proximity analytics to a NF (e.g. NEF or AF).
The consumer of these analytics shall indicate in the request or subscription:
-	Analytics ID = "Relative Proximity";
-	Target of Analytics Reporting: a UE, a group of UEs;
-	Analytics Filter Information:
-	optionally, S-NSSAI and/or DNN
-	an optional Area of Interest;
-	an optional individual or set of direction(s) of interest;
-	an optional number of UEs to be accounted for relative proximity (i.e. the number of UEs for which one UE may report proximity information);
-	optionally, one or several attributes to be accounted for relative proximity (i.e. additional information that can be provided in addition to distance between two UEs): velocity, average speed, orientation, mobility trajectory;
-	optionally, the list of analytics subsets that are requested among those specified in clause 6.19.3;
-	Oan optionally, preferred level of accuracy of the analytics;
-	Optionally, preferred level of accuracy per analytics subset (see clause 6.19.3);
-	optionally, "maximum number of objects" indicating the maximum number of UEs
-	an Analytics target period indicating the time period over which the statistics or predictions are requested.
*** 8th Change ***
[bookmark: _Toc138253018]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 the information provide by the service consumer.
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 the information provided by the service consumer (e.g., Traffic Descriptor, S-NSSAI, DNN) and UEs that route traffic which is not expected according to the information provided by the service consumer (e.g., Traffic Descriptor, S-NSSAI, DNN).
The assumption is that Traffic Descriptors are known (e.g. known flow description), so that there are associated Packet Detection Rule(s) for the known traffic configured in the UPF.
NOTE 1:	How traffic from different applications 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:
-	Analytics ID = "PDU Session traffic".
-	Target of Analytics Reporting: a SUPI or a list of SUPIs or an Internal-Group-Id or any UE.
-	Traffic Descriptor: Application Identifier, IP Descriptions or Domain Descriptors are applicable.
NOTE 2:	The Application Id provided by the consumer is known by the network, i.e. corresponds to an Application Id known at the UPF.
-	Analytics Filter Information containing:
-	Area of Interest (i.e. the location of UEs where PDU Session traffic is monitored);
-	S-NSSAI;
-	DNN;
-	an optional list of analytics subsets that are requested (see clause 6.20.3);
-	Optionally, preferred level of accuracy of the analytics.
-	Optionally, preferred level of accuracy per analytics subset (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.
*** End of Changes ***
