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[bookmark: _Toc68001491]* * * First Change * * * 
[bookmark: _Toc145930595]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.



[bookmark: _CRFigure6_1A_3_11]Figure 6.1A.3.1-1: Procedure for analytics aggregation
1a-b.	NWDAF service consumer discovers the NWDAF as specified in clause 5.2. When NRF is used, 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. NWDAF1) with analytics aggregation capability (i.e. Aggregator NWDAF), based on its internal selection criteria, considering registered NWDAF capabilities and information in NRF including the Supported Analytics Delay per Analytics ID (if available).
2.	NWDAF service consumer invokes Nnwdaf_AnalyticsInfo_Request or Nnwdaf_AnalyticsSubscription_Subscribe service operation from the selected Aggregator NWDAF (e.g. NWDAF1). In the request, NWDAF service consumer provides Analytics ID(s) (e.g. Analytics ID 1) Analytics Filter Information (area of interest, e.g. TAI-1, TAI-2, TAI-n, if known to the NWDAF service consumer), Target of Analytics Reporting (e.g. a single UE, a group of UEs or any UE). It may also provide "time when analytics information is needed" (e.g. T1). It is expected that T1 is equal or greater than the Supported Analytics Delay per Analytics ID (if available) of the Aggregator NWDAF. Otherwise, the aggregator NWDAF may reject the analytics request or analytics subscription.
3.	On receiving the request in step 2, Aggregator NWDAF (e.g. NWDAF1), based on e.g. configuration, queries to NRF including the Real-Time Communication Indication per Analytics ID and queries to UDM for checking which NWDAF(s) is serving the Target of Analytics Reporting. Considering the request from the NWDAF service consumer (e.g. Analytics Filter Information, T1, etc.) and Supported Delay per Analytics ID per NWDAF instance (when Real-Time Communication Indication was included), Aggregator NWDAF 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 1:	In the discovery request sent to NRF, Aggregator NWDAF might 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.
4-5.	Aggregator NWDAF (e.g. NWDAF1) invokes Nnwdaf_AnalyticsInfo_Request or Nnwdaf_AnalyticsSubscription_Subscribe service operation from each of the NWDAFs discovered/determined in step 3 (e.g. NWDAF2 and NWDAF3).
	The request may optionally indicate "analytics metadata request" parameter to the determined NWDAFs (e.g. NWDAF-2 and/or NWDAF3), when analytics metadata is supported by these NWDAFs.
	The request or subscription to the determined NWDAFs (e.g. NWDAF2 and/or NWDAF3) 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.
	If "time when analytics information is needed" (T1) was provided in step 2, the Aggregator NWDAF shall also provide a "time when analytics information is needed" to the determined NWDAFs, with a smaller value compared with T1 (e.g. T2).
NOTE 2:	T2 in step 4-5 is smaller than T1 accounting for the analytics delay and processing time within the Aggregator NWDAF itself.
6-7a-b.	The determined NWDAFs (e.g. NWDAF-2 and/or NWDAF3) 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 determined NWDAFs (e.g. NWDAF 2 and/or NWDAF 3) cannot reply or notify with the requested output analytics before the expiry of T2, they may send an error response or error notification to the Aggregator NWDAF including a "revised waiting time".
8.	Aggregator NWDAF (e.g. NWDAF1) 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. NWDAF2 and NWDAF3).
	The Aggregator NWDAF (e.g. NWDAF1) may also take its own analytics for TAI-n into account for the analytics aggregation.
9a-b.	Aggregator NWDAF (e.g. NWDAF1) sends a response or notifies to the NWDAF service consumer the aggregated output analytics for the requested Analytics ID.
	If the Aggregator NWDAF (e.g. NWDAF 1) cannot reply or notify with the requested output analytics before the expiry of T1 or anticipates that it cannot reply or notify with the requested output analytics before the expiry of T1 (e.g. due to error notification in step 6-7a-b), it may send an error response or error notification to the NWDAF service consumer including a "revised waiting time". The NWDAF service consumer may optionally use the "revised waiting time" to update the "time when analytics information is needed" parameter (i.e. T1) for future analytics requests/subscriptions to the same Aggregator NWDAF as defined in clause 6.2.5.2.
* * *Next Change * * * 
[bookmark: _Toc145930596]6.1A.3.2	Procedure for Analytics Aggregation without Provision of Area of Interest
The procedure depicted in Figure 6.1A.3.2-1 is used to address cases where an NWDAF service consumer requests Analytics ID(s) without providing an Area of Interest, but requires multiple NWDAFs to collectively serve the request.



[bookmark: _CRFigure6_1A_3_21]Figure 6.1A.3.2-1: Procedure for analytics aggregation without provision of Area of Interest
1.	This step is a NWDAF discovery procedure without providing any area of interest. The service consumer discovers an aggregation NWDAF (e.g. NWDAF1) as specified in clause 5.2. When NRF is used, NRF may return multiple NWDAF candidates matching the requested capabilities and supported Analytics ID(s).
	Depending on the requested Analytics ID, the NWDAF service consumer, e.g. based on internal logic, can be able to determine which NWDAF should be selected for providing the required data analytics. If not, the NWDAF service consumer should select a NWDAF with large serving area from the candidate NWDAFs which supports analytics aggregation, e.g. NWDAF1.
2.	NWDAF service consumer sends Analytics information or analytics subscription request to the aggregator NWDAF, i.e. NWDAF1 in the Figure 6.1A.3.2-1. In the request, NWDAF service consumer provides the requested Analytics ID(s), e.g. Analytics ID 1.
	The NWDAF service consumer may also provide "time when analytics information is needed" (e.g. T1). It is expected that T1 is equal or greater than the Supported Analytics Delay per Analytics ID of the Aggregator NWDAF (if available). Otherwise, the aggregator NWDAF may reject the analytics request or analytics subscription.
	Once receiving the request, the Aggregator NWDAF1 may decide to subscribe data analytics from other NWDAF instances which can provide the requested data analytics. Based on the Analytics ID, there are two cases for the Aggregator NWDAF1 to subscribe data analytics from other NWDAF instances.
3a.	If the data analytics requires UE location information, e.g. for the Analytics IDs "UE Mobility", "Abnormal behaviour", or "User Data Congestion", then:
-	3a-1: (optional) The Aggregator NWDAF1 queries UDM to discover the NWDAF serving the UE, if it is supported.
-	3a-2: If step 3a-1 is not supported, was not executed, or did not return a suitable NWDAF serving the UE, the Aggregator NWDAF1 determines the AMF serving the UE as specified in the clause 6.2.2.1, then requests UE location information from the AMF to be used in the query to NRF in step 4.
NOTE:	If an Aggregator NWDAF receives an Analytics request for a group of UEs, i.e. the Target of Analytics Reporting set to an Internal Group ID, it performs NWDAF discovery based on location information of all UEs in the group and then requests all discovered NWDAFs to provide the required analytics.
3b.	If the data analytics does not require to collect UE location information, e.g. for the Analytics IDs "Service Experience", "NF load information", or "UE Communication", the Aggregator NWDAF1 can determine the NFs to be contacted for data collection as specified in clause 6.2.2.1 and then it can retrieve NF service area for each of the data source NF from NRF.
4.	(conditional) With the data obtained in step 3, the Aggregator NWDAF1 queries the NRF for discovering the required NWDAF, by sending an NF discovery request including UE location (e.g. TAI-1) or NF serving area (e.g. TAI list-1) as a filter to NRF and obtains candidates target NWDAF(s) that can provide the required analytics. This step is skipped if a suitable NWDAF was discovered in step 3a-1. Additionally the Aggregator NWDAF1 may include in the NF discovery request the Real-Time Communication Indication per Analytics ID to request Supported Delay per Analytics ID per NWDAF instance.
	Depending on the discovered NWDAF instance(s), there can be two cases:
5a.	If a single target NWDAF (e.g. NWDAF2) can provide the requested analytics data, the Aggregator NWDAF (e.g. NWDAF1) can redirect the Nnwdaf_AnalyticsInfo_Request to that target NWDAF or request an analytics subscription transfer to that target NWDAF, depending on the type of the analytics request/subscription received by the NWDAF Service Consumer.
5b.	If the Aggregator NWDAF decides to request data analytics from one or more target NWDAFs, the steps 4-9 of the analytics aggregation procedure in clause 6.1A.3.1 are executed.
* * *Next Change * * * 
[bookmark: _Toc145930683]6.2D.2	Procedures for Analytics Accuracy Information Subscription
This procedure is used by NF consumers of analytics ID to subscribe 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
1.	The NWDAF service consumer selects the appropriated NWDAF with AnLF according to clause 5.2 and subscribes, modifies, or cancels subscription for analytics accuracy information by invoking the Nnwdaf_AnalyticsSubscription_Subscribe 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.
	If the subscription is not the initial subscription request, it may include Analytics feedback information as described in clause 6.1.1.
2.	When a subscription request is received, the NWDAF containing AnLF verifies the parameters of the Analytics Accuracy Request information.
	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 according to the definitions in clause 6.2D.1. If the NWDAF containing AnLF does not have enough necessary data, it will perform step 3b to collect ground truth before computing analytics accuracy information.
	The NWDAF containing AnLF may have started to perform the analytics accuracy monitoring and analytics accuracy information generation, triggered by other NWDAF service consumer(s) before. Upon receiving a new request from the NWDAF consumer, NWDAF containing AnLF determines whether new data collection is needed for analytics accuracy information generation based on the corresponding analytics subscription.
	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.
3a.	The NWDAF containing AnLF performs the data collection for the subscribed analytics ID and generates the analytics output.
3b.	The NWDAF containing AnLF performs the data collection (e.g., ground truth data collection) for accuracy information generation for the subscribed analytics ID and generates the associated analytics accuracy information. If Analytics feedback information is included in step 1, the NWDAF containing AnLF may take it into account and determine whether it affects the ground truth data by internal logic to generate analytics accuracy information.
4a.	The NWDAF containing AnLF provides the analytics output according to the parameters defined in Analytics Reporting Information included in the subscription request when there is no Analytics Accuracy Request Information included in the subscription in step 1..
NOTE:	Step 3b, 4a can occur in any order.
4b.	The NWDAF containing AnLF provides the analytics accuracy information together with the analytics output for the analytics ID according to the parameters defined in the Analytics Accuracy Request Information included in the subscription request.
4c.	The NWDAF containing AnLF provides only the analytics accuracy information for the analytics ID according to the parameters defined in the Analytics Accuracy Request Information included in the subscription request. The analytics accuracy information is provided in a separated notification when the periodicity for providing the analytics accuracy information indicated in the Analytics Accuracy Request Information is different from the periodicity for providing the analytics output indicated in the subscription request.
5.	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.
6.	(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_AnalyticsSubscription_Subscribe service operation including the Subscription Correlation ID to modify an existing subscription and provide the parameter Pause analytics consumption flag in the Analytics Accuracy Request Information.
7.	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 consumption time window set by itself 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.
8.	(Optional) NWDAF Service Consumer based on its own logic can notify the NWDAF 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_AnalyticsSubscription_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 * * * 
[bookmark: _Toc145930684]6.2D.3	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.3-1 shows the procedure for accuracy information request and response.



[bookmark: _CRFigure6_2D_21]Figure 6.2D.3-1: 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_AnalyticsInfo_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 determines whether the request 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 request 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 according to the definitions in Clause 6.2D.1. If the NWDAF containing AnLF does not have enough necessary data, it will perform step 3b to collect ground truth before computing analytics accuracy information.
	The NWDAF containing AnLF may have started to perform the analytics accuracy monitoring and analytics accuracy information generation, triggered by other NWDAF service consumer(s) before. Upon receiving a new request from the NWDAF consumer, NWDAF containing AnLF determines whether new data collection is needed for analytics accuracy information generation based on the corresponding analytics request.
	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.
3a.	The NWDAF containing AnLF performs the data collection for the requested analytics ID and generates the analytics output.
3b.	The NWDAF containing AnLF performs the data collection (e.g., ground truth data collection) for accuracy information generation for the requested analytics ID and generates the associated analytics accuracy information.
4a.	The NWDAF containing AnLF provides the analytics output according to the parameters defined in Analytics Reporting Information included in the request, when no Analytics Accuracy Request Information is included in the request in step 1.
NOTE:	Step 3b, 4a can occur in any order.
4b.	The NWDAF containing AnLF provides the requested analytics output and analytics accuracy information for the analytics ID according to the parameters defined in the Analytics Accuracy Request Information included in the request.
* * *Next Change * * * 
[bookmark: _Toc145930693]6.2F.1	ML Model Training Subscribe/Unsubscribe/Notify/Update
The procedure in Figure 6.2F.1-1 is used by an NWDAF service consumer, i.e. an NWDAF containing MTLF to subscribe to another NWDAF, i.e. an NWDAF containing MTLF, for a trained ML model based on the ML model provided by the service consumer NWDAF. The service may be used by an NWDAF containing MTLF to enable e.g. Federated Learning or to update ML model. The service is also used by an NWDAF to request an NWDAF containing MTLF to prepare training ML model or modify existing ML Model training subscription.


[bookmark: _CRFigure6_2F_11]Figure 6.2F.1-1: Procedure for ML Model Training subscribe/unsubscribe/notify/update
1.	The NWDAF service consumer may subscribe or unsubscribe or modify a subscription for training an ML model by invoking the Nnwdaf_MLModelTraining_Subscribe/ Nnwdaf_MLModelTraining_Unsubscribe service operation. The parameters that can be provided by the NWDAF service consumer are listed in clause 6.2F.2.
	In order to enable Federated Learning, NWDAF Service consumer act as FL Server NWDAF can subscribe to multiple NWDAFs containing MTLF act as FL Client NWDAFs, which are selected by the FL Server NWDAF.
	The FL server NWDAF may use the request to check if an NWDAF can meet the ML model training requirement (e.g. ML Model Interoperability information, Analytics ID, Serving Area and/or availability of data and time). In such case, the FL server NWDAF includes an ML Preparation Flag. When the ML Preparation Flag presents in the request, the service provider NWDAF only checks if it can meet the ML model training requirement (e.g. ML Model Interoperability information, Analytics ID, Serving Area and/or availability of data and time) and / or can successfully download the model if the model information is provided.
	The FL server NWDAF may use the request to get the Model Accuracy of the global ML Model calculated by the FL Client NWDAFs. In such cases, the service consumer NWDAF includes a Model Accuracy Check Flag. When the Model Accuracy Check Flag is present in the request, the service provider NWDAF uses the local training data as the testing dataset to calculate the Model Accuracy of the ML model provided by the service consumer NWDAF.
	When NWDAF service consumer determine to further update the ML model, NWDAF service consumer modifies the subscription by invoking Nnwdaf_MLModelTraining_Subscribe service operation including Subscription Correlation ID with ML Model Information (i.e. file address (e.g. URL or FQDN) of the ML Model that needs to update).
2.	The NWDAF containing MTLF trains ML model provided at step 21 by collecting new data or re-use the data that it owns.
3.	When the NWDAF containing MTLF completes ML model training, the NWDAF containing MTLF notifies the NWDAF service consumer with ML Model Information (i.e. file address (e.g. URL or FQDN) of updated ML Model) by invoking the Nnwdaf_MLModelTraining_Notify service operation. The parameters that can be provided by the NWDAF containing MTLF as service provider is specified in clause 6.2F.2.
	If the NWDAF containing MTLF determines to terminate the ML model training, i.e. NWDAF containing MTLF will not provide further notifications related to this request, then the NWDAF containing MTLF may notify the NWDAF Service consumer a Terminate Request indication with cause code (e.g. NWDAF overload, not available for the FL process anymore, etc.) by invoking the Nnwdaf_MLModelTraining_Notify service operation.
	In order to enable Federated Learning, NWDAF containing MTLF act as FL Client NWDAF can notify NWDAF Service consumer act as FL Server NWDAF the local ML model information and status report of FL training including accuracy of local model and Training Input Data Information (e.g. areas covered by the data set, sampling ratio, maximum/minimum of value of each dimension, etc.).
	If the Model Accuracy Check Flag is present in the Nnwdaf_MLModelTraining_Subscribe, the service provider NWDAF acting as FL Client NWDAF may notify the NWDAF Service consumer acting as FL Server NWDAF the Model Accuracy of the global ML Model.
* * *End of Changes * * * 
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