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	Reason for change:
	Remove and provide a solution for the FFSs in the Clauses 6.1.3, 6.1A.2, and 6.1A.3 related to the issues of:
· Definition of the dataset statistical properties
· Definition if analytics metadata request is a flag or not
· Definition whethter dataset statistical properties, output strategy and time window should be part of analytics metadata information

Clause 6.1.3:

Editor's Note:	The specific parameters that are part of the "dataset statistical properties" are FFS. 
Editor's Note:	Whether the "analytics metadata request" is a flag or it allows to request specific sub-parameters of the "analytics metadata information" is FFS.
Editor's Note: It is FFS whether the "level of accuracy" is also to be provided for other cases.
Editor's Note:	The specific parameters that are part of the "dataset statistical properties" are FFS. 
Editor's Note:	The specific parameters that are part of the "analytics metadata information" are FFS. Whether "dataset statistical properties" and "time window" are part of the analytics metadata information is FFS.

Clause 6.1A.2:

Editor's Note:	Whether "dataset statistical properties", "output strategy" and "time window" are part of the analytics metadata information is FFS.
Editor’s Note: Whether analytics metadata provisioning support to be registered in NRF or to be queried from NRF is FFS.
Clause 6.1A.3:

Editor's Note: It is FFS whether the "level of accuracy" is also to be provided for other cases.
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	Changes in Clause 6.1.3, 6.1A.2:
· Precise definition of the dataset statistical properties
· Proposal to keep analytics metadata request as flag
· Rewording of the output strategy description to make a clear differentiation from the “analytics reporting” parameter
· Propose to always return the reached Level of Accuracy
· Alignment of parameters as per proposal of changes in Clause 6.1A.3.1
· Make sure the output analytics provided by the corresponding NWDAFs cover the area of interest
Changes in Clause 6.1A.3.1: 
· Propose that the Aggregator NWDAF can request to the determined NWDAFs the analytics metadata information and the usage of specific dataset statistical properties, output strategy and time window. In the case of the dataset statistical properties, output strategy and time window parameters is not supported by the determined NWDAFs, the determined NWDAF reject the request with an indication of the the supported parameters. The Aggregator has then the option to use the same determined NWDAFs with the supported parameters or select another NWDAF. These changes are mainly documented in Clause 6.1A.3.1.  

· Propose to return the dataset statistical properties, output strategy and time window as part of the analytics metadata information, when NWDAF supports such type of parameters. These are relavant parameter for the Aggregator NWDAF and should be returned when the “Analytics Metadata Request” is present in the subscription/request.
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* * * * First change * * * *
[bookmark: _Toc66365927]

[bookmark: _Toc68001487]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 are defined in the analytics related procedures.
-	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 TS 23.502 [3] clause 4.15.1, allowing to correlate notifications received from NWDAF with this subscription.
-	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, TS 23.502 [3].
-	(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. A matching direction may be provided such as below, above, or crossed. If no matching direction is provided, the default direction is crossed.
-	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.
-	[OPTIONAL] Data time window: if specified, only events that have been created in the specified time interval are considered for the analytics generation.
-	Preferred level of accuracy of the analytics ("Low", "Medium", "High" or "Highest").
-	[OPTIONAL] Accuracy level per analytics subset ("Low", "Medium", "High" or "Highest"). When an accuracy level is expressed for a given analytics subset, it takes precedence for this subset over the above preferred level of accuracy. Analytics subsets are defined in the "Output Analytics" clause of applicable analytics.
-	[OPTIONAL] Dataset Statistical Properties: NWDAF may use the dataset statistical properties information in order to influence the data selection mechanisms to be used for the generation of an analytics IDs, assuring that the generated analytics ID reflects the statistical characteristics of the data that are relevant for the NWDAF consumer in all different NWDAFs. The following dataset statistical properties are allowed:
-	Uniformly distributed datasets, which indicates the use of data samples that are uniformely 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;  
Editor's Note:	The specific parameters that are part of the "dataset statistical properties" are FFS. 
-	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. 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").
-	[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 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 output strategy for the analytics reporteding. The following values are allowed:
-	Binary output strategy: indicates that the analytics shall only be reported when the requested level of accuracy is reached within a cycle of periodic notification as defined in the Analytics Reporting Parameters.
NOTE 1:	if If preferred level of accuracy is more important than providing an output, then the binary strategy is used such 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 requested level of accuracy has been reached.
NOTE 2:	if If having an analytics output is more important than reaching the preferred level of accuracy, then the gradient output strategy is used such so that each NWDAF will timely provide the output indicating the level of accuracy at the moment of the output generation.
NOTE 3:	When no output strategy is included in the subscription, the analytics output will be generated based on the gradient strategy and includes the reached level of accuracy 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 is provided by the NWDAF if analytics metadata information is required to aggregate the output analytics for the requested Analytics ID(s).
Editor's Note:	Whether the "analytics metadata request" is a flag or it allows to request specific sub-parameters of the "analytics metadata information" is FFS.

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.
-	In addition, the following additional information:
-	Timestamp of analytics generation, which 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, which defines the time period for which the analytics information is valid.
-	Probability assertion: confidence in prediction.
-	(Only when analytics aggregation is required and Gradient Output Strategy is used) Level of accuracy reached for the specific notification for a cycle of the periodicity or for the request.
Editor's Note: It is FFS whether the "level of accuracy" is also to be provided for other cases.
-	[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 used for the generation of the analytics,
-	Output strategy used for the reporting of the analytics.
Editor's Note:	The specific parameters that are part of the "dataset statistical properties" are FFS. 
Editor's Note:	The specific parameters that are part of the "analytics metadata information" are FFS. Whether "dataset statistical properties" and "time window" are part of the analytics metadata information is FFS.
-	(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.
Editor's note:	The specification of "error response" and "error notification" is FFS, e.g. whether the other parameters of the output information are optional / not included in such error response/notification.

* * * * Next change * * * *

[bookmark: _Toc66365947]6.1A.2	Analytics Aggregation
The analytics aggregation from multiple NWDAFs is used to address cases where an NWDAF service consumer requests Analytics ID(s) that requires multiple NWDAFs that collectively serve the request.
Aggregator NWDAF or aggregation point:
-	Is an NWDAF instance with additional capabilities to aggregate output analytics provided by other NWDAFs. This is in addition to regular NWDAF behaviour such as collecting data from other data sources to be able to generate its own output analytics.
-	Is able to divide the area of interest received from the consumer into sub area of interest based on the serving area of each NWDAF to be requested for data analytics, and then send data analytics requests including the sub area of interest as an Analytics Filter to corresponding NWDAFs. The Aggregator NWDAF may maintain information on the discovered NWDAFs, their supported Analytics IDs and NWDAF Serving Areas.
-	Has "analytics aggregation capability" registered in its NF Profile within the NRF.
-	Supports the requesting and exchange of "Analytics Metadata Information" between NWDAFs when required for the aggregation of output analytics.
	"Analytics Metadata Information" is additional information associated with the requested Analytics ID(s) as defined in clause 6.1.3.
· Supports dataset statistical properties, output strategy, and data time window parameters per type of analytics (i.e. analytics ID) as defined in clause 6.1.3. 
Editor's Note:	Whether "dataset statistical properties", "output strategy" and "time window" are part of the analytics metadata information is FFS.
NRF:
-	Stores the NF Profile of the NWDAF instances, including "analytics aggregation capability" for Aggregator NWDAFs and "analytics metadata provisioning capability" when supported by the NWDAF.
Editor’s Note: Whether analytics metadata provisioning support to be registered in NRF or to be queried from NRF is FFS.
-	Returns the NWDAF(s) matching the attributes provided in the Nnrf_NFDiscovery_Request, as specified in clause 5.2.7.3, TS 23.502 [3].
NWDAF service consumer:
-	Requests or subscribes to receive analytics for one or more Analytic IDs in a given Area of Interest, as specified in clause 6.1 of the present document.
-	Uses the discovery mechanism from NRF as defined in clause 6.3.13, TS 23.501 [2] to identify NWDAFs with certain capabilities (e.g. Analytics aggregation), covering certain area of interest (e.g. providing data / analytics for specific TAI(s)).
-	Can differentiate and select the preferred NWDAF in case multiple NWDAFs are returned based on its internal selection criteria (possibly considering registered capabilities and information in NRF).



* * * * Next change * * * *

[bookmark: _Toc68001498]6.1A.3.1	Procedure for analytics aggregation with Provision of Area of Interest
The procedure depicted in figure 6.1A.3-1 is used to address cases where an NWDAF service consumer requests Analytics ID(s) for an Area of Interest that requires multiple NWDAFs that collectively serve the request.


Figure 6.1A.3.1-1: Procedure for analytics aggregation
1a-b.	NWDAF service consumer discovers the NWDAF via NRF. NRF may return multiple NWDAF candidates matching the requested capabilities, area of interest, and supported Analytics ID(s). NWDAF service consumer selects an NWDAF (e.g. NWDAF 1) with analytics aggregation capability (i.e. aggregator NWDAF), based on its internal selection criteria, possibly considering registered NWDAF capabilities and information in NRF.
2.	NWDAF service consumer invokes Nnwdaf_AnalyticsInfo_Request or Nnwdaf_AnalyticsSubscription_Subscribe service operation from the selected aggregator NWDAF (e.g. NWDAF 1). In the request, NWDAF service consumer provides the requested Analytics ID(s), (e.g. Analytics ID 1) along with the required area of interest, e.g. TAI-1, TAI-2, TAI-n, if known to the NWDAF service consumer.
3.	On receiving the request in step 2, Aggregator NWDAF (e.g. NWDAF 1), based on, e.g. configuration or queries to NRF, and considering the request from the NWDAF service consumer (e.g. analytics filter information), determines the other NWDAF instances that collectively can cover the area of interest indicated in the request (e.g. TAI-1, TAI-2, TAI-n).
NOTE:	In the discovery request sent to NRF, Aggregator NWDAF may indicate "analytics metadata provisioning capability" (e.g. as query parameter), thus, requesting to NRF to reply back with, if available, those NWDAF instance(s) which also supports "analytics metadata provisioning capability" functionality as indicated during particular NWDAF instance registration procedure.
Editor’s Note: Whether analytics metadata provisioning support to be registered in NRF or to be queried from NRF is FFS.
4-5.	Aggregator NWDAF (e.g. NWDAF 1) invokes Nnwdaf_AnalyticsInfo_Request or Nnwdaf_AnalyticsSubscription_Subscribe service operation from each of the NWDAFs discovered/determined in step 3 (e.g. NWDAF 2 and NWDAF 3).
	The request may optionally indicate "analytics-metadata request" parameter to the determined NWDAFs (e.g. NWDAF 2 and/or NWDAF 3), when analytics metadata is supported by these NWDAFs.
	The request or subscription to the determined NWDAFs (e.g. NWDAF 2 and/or NWDAF 3) may also include the dataset statistical properties, output strategy, and data time window. This indicates to the determined NWDAFs that the analytics ID output shall be generated based on such parameters when requested. 
6-7a-b.	The determined NWDAFs (e.g. NWDAF 2 and/or NWDAF 3) reply or notify with the requested output analytics.
	If "analytics metadata request" was included in the request received by such NWDAF (in steps 4-5), the NWDAF additionally returns the "analytics metadata information" used for generating the analytics output as defined in Clause 6.1.3.

If the gradient output strategy was included in the request received by such NWDAF (in steps 4-5), the NWDAF additionally returns the reached Level of Accuracy for the generated analytics ID.  
Editor's Note: It is FFS whether the "level of accuracy" is also to be provided for other cases.
8.	Aggregator NWDAF (e.g. NWDAF 1) aggregates received Analytics information, i.e. generates a single output analytics based on the multiple analytics outputs and, optionally, the "analytics metadata information" received from the determined NWDAFs (e.g. NWDAF 2 and NWDAF 3).
	The Aggregator NWDAF (e.g. NWDAF 1) may also take its own analytics for TAI-n into account for the analytics aggregation.
9a-b.	Aggregator NWDAF (e.g. NWDAF 1) sends a response or notifies to the NWDAF service consumer the aggregated output analytics for the requested analytics ID.


* * * * End of changes * * * *
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