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* * * * First change * * * *
[bookmark: _Toc122419185][bookmark: _Toc122419359][bookmark: _Toc122419370][bookmark: _Toc122419362]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 "below cell level".
Editor's note:	How to describe "below cell level" granularity is FFS and the value might be replaced by several values, or additional parameters to further qualify it might be defined.
-	[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.
Editor's note:	It needs to be clarified how UEs that are in an area for a shorter time than the Temporal granularity size are handled.
-	[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 4:	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 with the periodicity defined in the Analytics Reporting Parameters irrespective if the preferred level of accuracy has been reached.
NOTE 5:	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 6:	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 7:	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).
Editor's note:	It is FFS, whether "Time stamp of the action taken" or "Expected time duration for affecting the action" is needed.
NOTE 8:	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.
The consumers of the Nnwdaf_AnalyticsAccuracySubscription_Subscribe or Nnwdaf_AnalyticsAccuracyInfo_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 Accuracy Request information with the following parameters:
-	Analytics accuracy request: indicates NWDAF to provide accuracy information to the analytics consumer.
-	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] Accuracy deviation threshold(s): a reporting threshold of deviation value, which is indicated that the NWDAF can provide accuracy information to the analytics consumer when deviation value is above this threshold. The deviation value indicates the deviation of the predictions from the actual network data. If parameter "Stop analytics consumption flag" or "Updated Analytics flag" is provided, this parameter may also be used as reporting threshold for "Stop analytics consumption indication" or "Updated Analytics".
Editor's note:	It is FFS to determine whether the deviation refers to a difference between accuracy values or difference of prediction from the actual network data.
-	[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] Pause Analytics Subscription time window: indicates the period of time that NWDAF should stop sending the notifications of analytics outputs for a subscribed 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.
-	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.
-	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.
The NWDAF provides to the consumer of the Nnwdaf_AnalyticsAccuracySubscription_Notify or Nnwdaf_AnalyticsAccuracyInfo_Request service operations described in clause 7, the -	Analytics accuracy information generated for each analytics ID, including:
-	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.
Editor's note:	It is FFS to determine if this parameter may be provided if the deviation between predictions and its corresponding ground truth is above specified accuracy deviation threshold.
-	(Optionally) An indication that the determined accuracy value for the analytics ID does not meet the preferred level of accuracy requested for the analytics ID.
Editor's note:	It is FFS to determine how an accuracy value relates to the preferred level of accuracy 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 accuracy deviation threshold.
-	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.
* * * * Next change * * * *
6.2D	AnLF Analytics Accuracy Monitoring Procedures
6.2D.1	General
The Analytics Accuracy Information comprises a set of parameters as defined in clause 6.1.3.
When multiple NWDAFs are deployed, some NWDAFs may be specialized with the analytics accuracy checking capability. When an NWDAF containing AnLF has the accuracy checking capability, such NWDAF is able to:
-	Receive a subscription or a request for analytics IDs via Nnwdaf_AnalyticsAccuracySubscription_Subscribe or Nnwdaf_AnalyticsAccuracyInfo_Request operation with the indication for activating the mechanisms for checking the accuracy of such analytics ID as defined in clause 6.1.3.
-	Provide the accuracy information to the consumer via Nnwdaf_AnalyticsAccuracySubscription_Notify or Nnwdaf_AnalyticsAccuracyInfo_Request.
Editor's note:	Whether AnLF can provide only the accuracy information to a consumer (i.e. with no analytics output) is FFS.
Based on the triggers described in Clause 5C.1, NWDAF containing AnLF starts the monitoring check and generation of analytics accuracy information for an Analytics ID.
The Analytics accuracy information may be requested per Analytics ID and scoped using the same parameters defined in the Target of Analtyics Reporting (i.e. UEs, any UE, group of UEs) and Analytics Filter Information (e.g. for a specific area, specific slice) of the requested Analytics ID.
When the accuracy checking is activated in an NWDAF containing the ANLF, the NWDAF may store for a period of time the necessary information to determine the analytics IDs accuracy and provide the accuracy information to consumers when requested or use it for its internal processes.
NWDAF containing AnLF generates the accuracy information based on any of the following information:
-	Comparing predictions and its corresponding ground truth data, which are collected corresponding to analytic ID requested at the time which the prediction refers to.
NOTE:	The ground truth data and the corresponding prediction is to be defined per Analytics ID.
-	Comparing changes in internal configuration for the analytics ID generation (e.g. data collection parameters, change in data distribution from a Data Source).
-	Previous existent records of analytics accuracy information.

* * * * Next change * * * *
6.2D.2	Procedures for Analytics Accuracy Information Subscribe/UnsubscribeSubscription
This procedure is used by NF consumers of analytics ID to subscribe/unsubscribe simultaneously to receive analytics output and analytics accuracy information related to the requested analytics ID for NF consumer. Figure 6.2D.2-1 shows the procedure for accuracy information subscription and provisioning.



Figure 6.2D.2-1: Analytics Accuracy Information Subscribe/UnsubscribeSubscribe
1.	The NWDAF service consumer selects the appropriated NWDAF with AnLF according with to Clause 5.2 and subscribes to, modifies, or cancels subscription for analytics accuracy information by invoking the Nnwdaf_AnalyticsAccuracySubscription_Subscribe / Nnwdaf_AnalyticsAccuracySubscription_Unsubscribe service operation. The parameters that can be included in the subscription to trigger the accuracy information checking and provisioning are listed in clause 6.1.3.
2.	When a subscription request is received, the NWDAF containing AnLF determines whether the subscription is only for analytics output generation or if it includes the Analytics Accuracy request.
	If Analytics Accuracy request is included, the NWDAF containing AnLF starts the analytics accuracy monitoring and generation of the analytics accuracy information related to the analytics ID indicated in the subscription and according with to the parameters defined in Analytics Accuracy Request Information in clause 6.1.3. The NWDAF containing AnLF is to compute analytics accuracy information by comparing predictions and its corresponding ground truth data.
	The NWDAF containing AnLF already started to perform the analytics accuracy monitoring and analytics accuracy information generation, which may be triggered by other NWDAF service consumer(s) before.
	In addition to the received request from the NWDAF service consumer, based on local policy, NWDAF containing AnLF may determine to start the analytics accuracy monitoring and analytics accuracy information generation.
Editor's note:	It is FFS how to handle the multiple requests from one or more NWDAF service consumers for the analytics accuracy monitoring and analytics accuracy information generation.
3.	The NWDAF containing AnLF performs the data collection and analytics output generation.
Editor's note:	Whether and how additional steps are needed to describe data collection for analytics accuracy determination is FFS.
Editor's note:	It is FFS whether and how to separate the "input data collection" and "ground truth data collection" into two different steps because they are performed in quite different time stamps.
4a.	The NWDAF containing AnLF provides the analytics output according with the parameters defined in Analytics Reporting Information included in the subscription request.
43b.	The NWDAF containing AnLF provides the analytics accuracy information for the analytics ID according with to the parameters defined in the Analytics Accuracy Request Information included in the subscription request.
54.	When determining the low or insufficient accuracy for an analytics ID, i.e. the deviation of the output analytics using the trained ML model from the ground truth data (which are collected from Data Producer NF corresponding to analytic ID requested at the time which the prediction refers to) is greater than the Reporting Threshold(s) (which are locally configured or received in the Subscribe request, the NWDAF containing AnLF may notify the NWDAF Service consumer with the Stop Analytics Output Consumption indication and the Stop Analytics Output Consumption time window.
65.	(Optional) NWDAF Service Consumer may decide to stop the consumption of analytics output without unsubscribing to the analytics ID, based on its own logic or based on a received notification from NWDAF with the Stop Analytics Output Consumption indication. The NWDAF Service Consumer invokes the Nnwdaf_AnalyticsAccuracySubscription_Subscribe service operation including the Subscription Correlation ID to modify an existing subscription and provide the parameter PauseAnalytics Subscription request in the Analytics Accuracy Request Information.
76.	When NWDAF determines an improvement in the accuracy of an analytics ID (e.g. meet the accuracy requirement of the analytics consumer) or when the Pause Analytics Subscription time window requested by an NWDAF Service Consumer is finished, NWDAF notifies the NWDAF Service Consumer of the accuracy information for the analytics ID to resume the consumption of the analytics output, therefore reactivating an existing analytics ID subscription that have been previously stopped.
87.	(Optional) NWDAF Service Consumer based on its own logic can notify the NWDAF Service Consumer to resume the provisioning of analytics output, therefore reactivating an existing subscription to analytics ID that have been paused either by NWDAF Service Consumer request (step 6) or by NWDAF indication (step 5). The NWDAF Service Consumer invokes the Nnwdaf_AnalyticsAccuracySubscription_Subscribe service operation including the Subscription Correlation ID to modify an existing subscription and provide the parameter Resume Analytics Subscription request in the Analytics Accuracy Request Information.
* * * * Next change * * * *
6.2D.X	Procedures for Analytics Accuracy Information Request
This procedure is used by NF consumers of analytics ID to request analytics accuracy information related to the requested analytics ID for NF consumer. Figure 6.2D.X-1 shows the procedure for accuracy information request and response.


Figure 6.2D.2-1: Analytics Accuracy Information Request
1.	The NWDAF service consumer selects the appropriated NWDAF with AnLF according to Clause 5.2 and requests for analytics accuracy information by invoking the Nnwdaf_AnalyticsAccuracyInfo_Request service operation. The parameters that can be included in the request to trigger the accuracy information checking and provisioning are listed in clause 6.1.3.
2.	When a request is received, the NWDAF containing AnLF starts the analytics accuracy monitoring and generation of the analytics accuracy information related to the analytics ID indicated in the subscription and according to the parameters defined in Analytics Accuracy Request Information in clause 6.1.3. The NWDAF containing AnLF is to compute analytics accuracy information by comparing predictions and its corresponding ground truth data.
	The NWDAF containing AnLF already started to perform the analytics accuracy monitoring and analytics accuracy information generation, which may be triggered by other NWDAF service consumer(s) before.
	In addition to the received request from the NWDAF service consumer, based on local policy, NWDAF containing AnLF may determine to start the analytics accuracy monitoring and analytics accuracy information generation.
Editor's note:	It is FFS how to handle the multiple requests from one or more NWDAF service consumers for the analytics accuracy monitoring and analytics accuracy information generation.
3.	The NWDAF containing AnLF responds the analytics accuracy information for the analytics ID according to the parameters defined in the Analytics Accuracy Request Information included in the request.

* * * * Next change * * * *
7.1	General
Table 7.1-1 illustrates the NWDAF Services.
Table 7.1-1: NF services provided by NWDAF
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nnwdaf_AnalyticsSubscription
	Subscribe
	Subscribe / Notify
	PCF, NSSF, AMF, SMF, NEF, AF, OAM, CEF, NWDAF, DCCF

	
	Unsubscribe
	
	PCF, NSSF, AMF, SMF, NEF, AF, OAM, CEF, NWDAF, DCCF

	
	Notify
	
	PCF, NSSF, AMF, SMF, NEF, AF, OAM, CEF, NWDAF, DCCF, MFAF

	
	Transfer
	Request / Response
	NWDAF

	Nnwdaf_AnalyticsInfo
	Request
	Request / Response
	PCF, NSSF, AMF, SMF, NEF, AF, OAM, CEF, NWDAF, DCCF

	
	ContextTransfer
	Request / Response
	NWDAF

	Nnwdaf_DataManagement
	Subscribe
	Subscribe / Notify
	NWDAF, DCCF

	
	Notify
	
	NWDAF, DCCF, MFAF, ADRF

	
	Fetch
	Request / Response
	NWDAF, DCCF, MFAF, ADRF

	Nnwdaf_MLModelProvision
	Subscribe
	Subscribe / Notify
	NWDAF

	
	Unsubscribe
	
	NWDAF

	
	Notify
	
	NWDAF

	Nnwdaf_MLModelInfo
	Request
	Request / Response
	NWDAF

	Nnwdaf_MLModelMonitor
	Subscribe
	Subscribe / Notify
	NWDAF

	
	Unsubscribe
	
	NWDAF

	
	Notify
	
	NWDAF

	
	Register
	Request / Response
	NWDAF

	
	Request
	
	NWDAF

	Nnwdaf_MLModelTraining
	Subscribe
	Subscribe / Notify
	NWDAF

	
	Unsubscribe
	
	NWDAF

	
	Notify
	
	NWDAF

	Nnwdaf_MLModelTrainingInfo
	Request
	Request / Response
	NWDAF

	Nnwdaf_RoamingAnalytics
	Subscribe
	Subscribe / Notify
	H-NWDAF, V-NWDAF

	
	Unsubscribe
	
	H-NWDAF, V-NWDAF

	
	Notify
	
	H-NWDAF, V-NWDAF

	
	Request
	Request / Response
	H-NWDAF, V-NWDAF

	Nnwdaf_RoamingData
	Subscribe
	Subscribe / Notify
	H-NWDAF, V-NWDAF

	
	Unsubscribe
	
	H-NWDAF, V-NWDAF

	
	Notify
	
	H-NWDAF, V-NWDAF

	Nnwdaf_AnalyticsAccuracySubscription
	Subscribe
	Subscribe / Notify
	PCF, NSSF, AMF, SMF, NEF, AF, OAM, CEF, NWDAF, DCCF

	
	Unsubscribe
	
	PCF, NSSF, AMF, SMF, NEF, AF, OAM, CEF, NWDAF, DCCF

	
	Notify
	
	PCF, NSSF, AMF, SMF, NEF, AF, OAM, CEF, NWDAF, DCCF

	Nnwdaf_AnalyticsAccuracyInfo
	Request
	Request / Response
	PCF, NSSF, AMF, SMF, NEF, AF, OAM, CEF, NWDAF, DCCF

	NOTE 1:	How OAM consumes Nnwdaf services and which Analytics information is relevant is defined in TS 28.550 [7] Annex H and out of the scope of this TS.
NOTE 2:	How CEF consumes Nnwdaf services and which Analytics information is relevant is defined in TS 28.201 [21] and out of the scope of this TS.
NOTE 3:	The Nnwdaf_MLModelProvision service and the Nnwdaf_MLModelInfo service are provided by an NWDAF containing MTLF and consumed by an NWDAF containing AnLF.



Editor´s note:	It is FFS whether separate Roaming Analytics and Roaming data services for inbound and outbound roaming scenarios are required.
Table 7.1-2 shows the analytics information provided by NWDAF service.
Table 7.1-2: Analytics information provided by NWDAF
	Analytics Information
	Request Description
	Response Description

	Slice Load level information
	Analytics ID: load level information
	Load level provided as number of UE registrations and number of PDU sessions for a Network Slice and Network Slice instances as well as resource utilization for Network Slice instances.

	Observed Service experience information
	Analytics ID: Service Experience
	Observed Service experience statistics or predictions may be provided for a Network Slice or an Application. They may be derived from an individual UE, a group of UEs or any UE. For slice service experience, they may be derived from an Application, a set of Applications or all Applications on the Network Slice.

	NF Load information
	Analytics ID: NF load information
	Load statistics or predictions information for specific NF(s).

	Network Performance information
	Analytics ID: Network Performance
	Statistics or predictions on the load in an Area of Interest; in addition, statistics or predictions on the number of UEs that are located in that Area of Interest.

	UE mobility information
	Analytics ID: UE Mobility
	Statistics or predictions on UE mobility. When visited AOI(s) is included in the Analytics Filter information, only statistics on UE mobility can be provided.

	UE Communication information
	Analytics ID: UE Communication
	Statistics or predictions on UE communication.

	Expected UE behavioural parameters
	Analytics ID: UE Mobility and/or UE Communication
	Analytics on UE Mobility and/or UE Communication.

	UE Abnormal behaviour information
	Analytics ID: Abnormal behaviour
	List of observed or expected exceptions, with Exception ID, Exception Level and other information, depending on the observed or expected exceptions.

	E2E data volume transfer time
	Analytics ID: E2E data volume transfer time
	Analytics on E2E data volume transfer time.

	User Data Congestion information
	Analytics ID: User Data Congestion
	Statistics or predictions on the user data congestion for transfer over the user plane, for transfer over the control plane, or for both.

	QoS Sustainability
	Analytics ID: QoS Sustainability
	For statistics, the information on the location and the time for the QoS change and the threshold(s) that were crossed; or, for predictions, the information on the location and the time when a potential QoS change may occur and what threshold(s) may be crossed.

	Session Management Congestion Control Experience
	Analytics ID: Session Management Congestion Control Experience
	Statistics on session management congestion control experience for specific DNN and/or S-NSSAI.

	Redundant Transmission Experience
	Analytics ID: Redundant Transmission Experience
	Statistics or predictions aimed at supporting redundant transmission decisions for URLLC services.

	WLAN performance
	Analytics ID: WLAN performance
	Statistics or predictions on WLAN performance of UE.

	Dispersion
	Analytics ID: UE Dispersion
	Statistics or predictions that identify the location (i.e. areas of interest) or network slice(s) where a UE, or a group of UEs disperse their data volume, or disperse mobility or session management transactions or both.

	DN Performance
	Analytics ID: DN Performance
	Statistics or predictions on user plane performance for a specific Edge Computing application.

	PFD Determination
	Analytics ID: PFD Determination
	Statistics on PFD information for a known application identifier(s).




* * * * Next change * * * *
[bookmark: _Toc122419360]7.X	Nnwdaf_AnalyticsAccuracySubscription Service
[bookmark: _Toc122419361]7.X.1	General
Service Description: This service enables the consumer to subscribe/unsubscribe for analytics accuracy information.
When the subscription for analytics accuracy information is accepted by the NWDAF with the analytics accuracy checking capability, the consumer receives from the NWDAF an identifier (Subscription Correlation ID) allowing to further manage (modify, delete) this subscription. The modification of analytics accuracy subscription can be enforced by NWDAF based on operator policy and configuration.
7.2.2	Nnwdaf_AnalyticsAccuracySubscription_Subscribe service operation
Service operation name: Nnwdaf_AnalyticsAccuracySubscription_Subscribe.
Description: Subscribes to NWDAF analytics accuracy information.
Inputs, Required:
-	(Set of) Analytics ID(s) as defined in Table 7.1-2;
-	Target of Analytics Reporting;
-	Notification Target Address (+ Notification Correlation ID);
-	Analytics Reporting Parameters (including Analytics target period, etc.).
NOTE 1:	Target of Analytics Reporting can be provided per individual Analytics ID.
Inputs, Optional:
-	Analytics accuracy information time window.
-	Analytics accuracy information periodicity.
-	Accuracy deviation threshold(s).
-	Minimal number of analytics output occurrences.
-	Updated Analytics flag.
-	Correction time period.
-	Pause analytics consumption flag.
-	Pause Analytics Subscription time window.
-	Resume Analytics Subscription request.
Outputs Required: When the subscription is accepted: Subscription Correlation ID (required for management of this subscription). When the subscription is not accepted, an error response.
Outputs, Optional: None.
[bookmark: _Toc122419363]7.2.3	Nnwdaf_AnalyticsAccuracySubscription_Unsubscribe service operation
Service operation name: Nnwdaf_AnalyticsAccuracySubscription_Unsubscribe.
Description: Unsubscribes to NWDAF analytics accuracy information.
Inputs, Required: Subscription Correlation ID.
Inputs, Optional: None.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.
[bookmark: _Toc122419364]7.2.4	Nnwdaf_AnalyticsAccuracySubscription_Notify service operation
Service operation name: Nnwdaf_AnalyticsAccuracySubscription_Notify.
Description: NWDAF notifies the consumer instance of the analytics accuracy information that has subscribed to the specific NWDAF service. The Analytics Accuracy Information comprises a set of parameters as defined in clause 6.1.3.
Inputs, Required: Notification Correlation Information: this parameter indicates the Notification Correlation Id that has been assigned by the consumer during analytics subscription.
Inputs, Optional:
-	Accuracy value for requested Analytics ID(s).
-	An indication that the determined accuracy value for the analytics ID does not meet the preferred level of accuracy requested for the analytics ID.
-	Stop analytics consumption indication.
-	Resume analytics consumption indication.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.

[bookmark: _Toc122419366]7.Y	Nnwdaf_AnalyticsAccuracyInfo service
[bookmark: _Toc122419367]7.Y.1	General
Service description: This service enables the consumer to request and get from NWDAF analytics accuracy information.
[bookmark: _Toc122419368]7.Y.2	Nnwdaf_AnalyticsAccuracyInfo_Request service operation
Service operation name: Nnwdaf_AnalyticsAccuracyInfo_Request.
Description: The consumer requests NWDAF analytics accuracy information.
Inputs, Required:
-	(Set of) Analytics ID(s) as defined in Table 7.1-2;
-	Target of Analytics Reporting;
-	Notification Target Address (+ Notification Correlation ID);
-	Analytics Reporting Parameters (including Analytics target period, etc.).
NOTE 1:	Target of Analytics Reporting can be provided per individual Analytics ID.
Inputs, Optional: 
-	Analytics accuracy information time window.
-	Analytics accuracy information periodicity.
-	Accuracy deviation threshold(s).
-	Minimal number of analytics output occurrences.
-	Updated Analytics flag.
-	Correction time period.
-	Pause analytics consumption flag.
-	Pause Analytics Subscription time window.
-	Resume Analytics Subscription request.
Outputs, Required: If the request is accepted, then set of the tuple (Analytics ID, Analytics Accuracy information specific parameters). When the request is not accepted, an error response.
Outputs, Optional: None.

* * * * End of changes * * * *
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