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FIRST CHANGE
[bookmark: _Toc75344521]4.2.1	Analytics Data Repository Function
As depicted in Figure 4.2.1-1, the 5G System architecture allows ADRF to store and retrieve the collected data and analytics. The following options are supported:
-	ADRF exposes the Nadrf service for storage and retrieval of data by other 5GC NFs (e.g. NWDAF) which access the data using Nadrf services.
-	Based on the NF request or configuration on the DCCF, the DCCF may determine the ADRF and interact directly or indirectly with the ADRF to request or store data. The interaction can be:
-	Direct: the DCCF requests to store data in the ADRF via an Nadrf service, or via an Ndccf_DataManagement_Notify (e.g. when ADRF requested data collection notification via DCCF). In addition, the DCCF retrieves data from the ADRF via an Nadrf service.
-	Indirect: the DCCF requests that the Messaging Framework to store data in the ADRF i.e. via an Nadrf service or via an Nmfaf_3daDataManagement_Configure. The Messaging Framework may contain one or more Adaptors that translate between 3GPP defined protocols.
NOTE 1:	The internal logic of Messaging Framework is outside the scope of 3GPP, only the MFAF and the interface between MFAF and other 3GPP defined NF is under 3GPP scope.
-	A Consumer NF may specify in requests to a DCCF that data provided by a Data Source needs to be stored in the ADRF.
-	The ADRF stores data received in an Nadrf_DataManagement_StorageRequest sent directly from an NF, or data received in an Ndccf_DataManagement_notification_Notify / Nmfaf_3caDataManagement_notification_Notify or Nnwdaf_DataManagement_notification Notify from the DCCF, MFAF or from the NWDAF.
-	The ADRF checks if the Data Consumer is authorized to access ADRF services and provides the requested data using the procedures specified in TS 23.501 [2] clause 7.1.4.


Figure 4.2.1-1: Data storage architecture for Analytics and Collected Data

NEXT CHANGE
[bookmark: _Toc75344548]6.1.4.2	Analytics Exposure via DCCF
The procedure as depicted in Figure 6.1.4.2-1 is used by analytics consumer(s) (e.g. NFs/OAM) to subscribe/unsubscribe to NWDAF analytics and be notified of analytics information via the DCCF, using Ndccf_DataManagement_Subscribe service operation. Whether a NWDAF service consumer directly contacts the NWDAF or goes via the DCCF is based on NWDAF service consumer configuration.



Figure 6.1.4.2-1: Network data analytics subscription via DCCF
1.	Analytics consumer subscribes to analytics information via DCCF by invoking the Ndccf_DataManagement_Subscribe (Nnwdaf service operation, Analytics Specification, Formatting Instructions, Processing Instructions, NWDAF (or NWDAF-Set) ID, ADRF Information) service operation. The analytics consumer may specify one or more notification endpoints. Analytics consumer decides to go via DCCF based on internal configuration. The "Analytics Specification" provides Nnwdaf service operation specific parameters, e.g. Analytics IDs, target of analytics reporting, and optional parameters used to retrieve the analytics. The analytics consumer may provide the identity of the NWDAF to collect analytics from. The analytics consumer may provide additional information on possible notification endpoints or ADRF information so analytics are archived.
2.	If the NWDAF instance or NWDAF Set is not identified by the analytics Consumer, the DCCF determines the NWDAF instances that can provide analytics. If the consumer requested storage of analytics in an ADRF but an ADRF ID is not provided by the Analytics Consumer, or the collected analytics is to be stored in an ADRF according to configuration on the DCCF, the DCCF selects an ADRF to store the collected data.
3.	The DCCF determines whether the analytics requested in step 1 are already being collected. If the requested analytics are already being collected by an Analytics Consumer, the DCCF adds the new analytics consumer to the list of analytics consumers that are subscribed for these analytics.
4.	If the analytics subscribed in step 1 partially matches an analytics that is already being collected by the DCCF from an NWDAF, and a modification of this subscription to the NWDAF would satisfy both the existing analytics subscriptions as well as the newly requested analytics, the DCCF invokes a modification of the previous subscription via Nnwdaf_AnalyticsSubscription_Subscribe service operation (as specified in clause 6.1.1.1), and the DCCF adds the analytics consumer to the list of analytics consumers that are subscribed for these analytics.
	If the analytics requested at step 1 are not already available or not being collected yet, the DCCF subscribes to analytics from NWDAF using the Nnwdaf_AnalyticsSubscription_Subscribe procedure as specified in clause 6.1.1.1. The DCCF adds the analytics consumer to the list of analytics consumers that are subscribed for these analytics.
5.	When new output analytics are available, the NWDAF notifies the analytics information to the DCCF by invoking Nnwdaf_AnalyticsSubscription_Notify service operation.
6.	The DCCF uses Ndccf_DataManagement_Notify to send the analytics to all notification endpoints indicated in step 1. Analytics sent to notification endpoints may be processed and formatted by the DCCF so they conform to delivery requirements for each analytics consumer or notification endpoint as specified in clause 5A.4. The DCCF may store the analytics in the ADRF if requested by the consumer or if required by DCCF configuration, using procedure as specified in clause 6.15.3.
NOTE:	According to Formatting Instructions provided by the Analytics Consumer, multiple notifications from a NWDAF can be combined in a single Ndccf_DataManagement_Notify so many notifications from an NWDAF results in fewer notifications (or one notification) to the Analytics Consumer. Alternatively, a notification can instruct the analytics notification endpoint to fetch the analytics from the DCCF.
7.	If a Ndccf_DataManagement_Notify contains a fetch instruction, the notification endpoint sends a Ndccf_DataManagement_Fetch request to fetch the analytics from the DCCF before an expiry time.
8.	The DCCF delivers the analytics to the notification endpoint.
9.	When the Analytics Consumer no longer wants analytics to be collected it invokes Ndccf_DataManagement_Unsubscribe (Subscription Correlation ID), using the Subscription Correlation Id received in response to its subscription in step 1. The DCCF removes the analytics consumer from the list of analytics consumers that are subscribed for these analytics.
10.	If there are no other Analytics Consumers subscribed to the analytics, the DCCF unsubscribes with the NWDAF.

NEXT CHANGE
6.1.4.3	Historical Analytics Exposure via DCCF
The procedure as depicted in Figure 6.1.4.3-1 is used by an analytics consumer (e.g. NFs/OAM) to obtain historical analytics via the DCCF. Historical analytics may be previously computed statistics or predictions stored in an NWDAF or ADRF. Statistics may have been previously computed and stored in the ADRF or NWDAF and can be identified by a "target period" in the past (see clause 6.1.3). Requests for previously computed predictions have a "Time Window", which specifies an allowable span for when the predictions may have been computed. This allows the Analytics Consumer to request previously computed predictions for a target period.
The analytics consumer requests analytics via the DCCF, using Ndccf_DataManagement_Subscribe service operation. Whether the NWDAF service consumer directly contacts the NWDAF / ADRF, or goes via the DCCF is based on configuration.



Figure 6.1.4.3-1: Historical Analytics Exposure via DCCF
1.	The analytics consumer requests analytics via DCCF by invoking the Ndccf_DataManagement_Subscribe (Nnwdaf service operation, Analytics Specification, Time Window, Formatting Instructions, Processing Instructions, ADRF ID or NWDAF ID (or ADRF Set ID or NWDAF Set ID) service operation as specified in clause 8.2.2. The analytics consumer may specify one or more notification endpoints to receive the analytics.
Parameter "Nnwdaf service operation" is the service operation used to originally acquire the analytics and identifies this as a request for analytics, "Analytics Specification" provides Nnwdaf service operation specific parameters, e.g. Analytics IDs, target of analytics reporting, and optional parameters used to retrieve the analytics. "Time Window" specifies a past time period and comprises a start and stop time indicating when predictions were computed, and "Formatting and Processing Instructions" are as defined in clause 5A.4. The analytics consumer may optionally include the ADRF or NWDAF instance (or ADRF Set or NWDAF Set) ID where the stored analytics resides.
2.	If an ADRF or NWDAF instance or ADRF or NWDAF Set ID is not provided by the analytics consumer, the DCCF determines if any ADRF or NWDAF instances might provide the analytics as described in clause 5A and clause 5B.
3.	(conditional) If the DCCF determines that an ADRF instance might provide the analytics, or an ADRF instance or Set was supplied by the analytics consumer, the DCCF sends a request to the ADRF, using Nadrf_DataManagement_RetrievalSubscribe (Analytics Specification, Notification Target Address=DCCF) service operation, as specified in clause 10.2. The ADRF responds to the DCCF with an Nadrf_DataManagement_RetrievalSubscribe response indicating if the ADRF can supply the analytics. If the analytics can be provided, the procedure continues with step 5.
4.	(conditional) If the DCCF determines that an NWDAF instance might provide the analytics or an NWDAF instance or Set was supplied by the Analytics Consumer, the DCCF sends a request to the NWDAF using Nnwdaf_DataManagement_Subscribe (Analytics Specification, Notification Target Address=DCCF) as specified in clause 7.4.2.
Editor's note:	Appropriate reference to service operation specification clause will be added when available.
5.	The ADRF uses Nadrf_DataManagement_RetrievalNotify or the NWDAF uses Nnwdaf_DataManagement_Notify to sends the requested analytics (e.g. one or more stored notifications archived from an NWDAF) to the DCCF. The analytics may be sent in one or more notification messages.
6.	The DCCF uses Ndccf_DataManagement_Notify to send analytics to all notification endpoints indicated in step 1. Notifications are sent to the Notification Target Address(es) using the Analytics Consumer Notification Correlation ID(s) received in step 1. Analytics sent to notification endpoints may be processed and formatted by the DCCF, so they conform to delivery requirements specified by the analytics consumer.
NOTE:	According to Formatting Instructions provided by the analytics consumer, multiple notifications from an ADRF or NWDAF can be combined in a single Ndccf_DataManagement_Notify so many notifications from the ADRF or NWDAF results in fewer notifications (or one notification) to the Analytics Consumer. Alternatively, a Ndccf_DataManagement_Notify can instruct the analytics notification endpoint to fetch the analytics from the DCCF before an expiry time.
7.	If a notification contains a fetch instruction, the notification endpoint sends a Ndccf_DataManagement_Fetch request as specified in clause 8.2.5 to fetch the analytics from the DCCF.
8.	The DCCF delivers the analytics to the notification endpoint.
9.	When the analytics consumer no longer wants analytics to be collected or has received all the analytics it needs, it invokes Ndccf_DataManagement_Unsubscribe (Subscription Correlation ID), using the Subscription Correlation Id received in response to its subscription in step 1.
10.	If the analytics are being provided by an ADRF and there are no other analytics consumers subscribed to the analytics, the DCCF unsubscribes with the ADRF using Nadrf_DataManagement_RetrievalUnsSubscribe as specified in clause 10.2.7.
11.	If the analytics are being provided by an NWDAF and there are no other analytics consumers subscribed to the analytics, the DCCF unsubscribes with the NWDAF using Nnwdaf_DataManagement_Unsubscribe service operation as specified in clause 7.4.3.

[bookmark: _Toc75344551]NEXT CHANGE
[bookmark: _Toc75344550]6.1.4.4	Analytics Exposure via Messaging Framework
The procedure as depicted in Figure 6.1.4.4-1 is used by analytics consumer(s) (e.g. NFs/OAM) to subscribe/unsubscribe to NWDAF analytics and be notified of analytics information, using Ndccf_DataManagement_Subscribe service operation. The 3GPP DCCF Adaptor (3da) Data Management service and 3GPP Consumer Adaptor (3ca) Data Management service of the Messaging Framework Adaptor Function (MFAF) are used to interact with the 3GPP Network and the Messaging Framework. Whether a NWDAF service consumer directly contacts the NWDAF or goes via the DCCF is based on NWDAF service consumer configuration.



Figure 6.1.4.4-1: Network data analytics subscription via DCCF
1.	Analytics consumer subscribes to analytics information via DCCF by invoking the Ndccf_DataManagement_Subscribe (Nnwdaf service operation, Analytics Specification, Formatting Instructions, Processing Instructions, NWDAF (or NWDAF-Set) ID, ADRF Information, Analytics Consumer Notification Target Address (+ Notification Correlation ID)) service operation. The analytics consumer may specify one or more notification endpoints. Analytics consumer decides to go via DCCF based on internal configuration. The "Analytics Specification" provides Nnwdaf service operation specific parameters, e.g. Analytics IDs, target of analytics reporting, and optional parameters used to retrieve the analytics. The analytics consumer may provide the identity of the NWDAF to collect analytics from. The analytics consumer may provide additional information on possible notification endpoints or ADRF information to archive analytics.
2.	If the NWDAF instance or NWDAF Set is not identified by the analytics consumer, the DCCF determines the NWDAF instances that can provide analytics. If the consumer requested storage of analytics in an ADRF but an ADRF ID is not provided by the Analytics Consumer, or the collected analytics is to be stored in an ADRF according to configuration on the DCCF, the DCCF selects an ADRF to store the collected analytics.
3.	The DCCF determines whether the analytics requested in step 1 are already being collected. If the requested analytics are already being collected by an analytics consumer, the DCCF adds the new analytics consumer to the list of analytics consumers that are subscribed for these analytics.
4.	The DCCF sends an Nmfaf_3daDataManagement_Configure (Analytics Consumer Information, MFAF Notification Information, Formatting Conditions, Processing Instructions) to configure the MFAF to map notifications received from the NWDAF to outgoing notifications sent to endpoints, and to instruct the MFAF how to format and process the outgoing notifications.
	"Analytics Consumer Information" contains for each notification endpoint, the analytics consumer Notification Target Address (+ Analytics Consumer Notification Correlation ID) to be used by the MFAF when sending notifications in step 7.
	"MFAF Notification Information" is included if an NWDAF is already sending the analytics to the MFAF. MFAF Notification Information identifies Event Notifications received from the NWDAF and comprises the MFAF Notification Target Address (+ MFAF Notification Correlation ID). If the MFAF does not receive MFAF Notification information from the DCCF, the MFAF selects an MFAF Notification Target Address (+ MFAF Notification Correlation ID) and sends the MFAF Notification Information, containing the MFAF Notification Target Address (+ MFAF Notification Correlation ID), to the DCCF in the Nmfaf_3daDataManagement_Configure Response.
5.	If the analytics subscribed in step 1 partially matches analytics that are already being collected by the DCCF from a NWDAF, and a modification of this subscription to the NWDAF would satisfy both the existing analytics subscriptions as well as the newly requested analytics, the DCCF invokes Nnwdaf_AnalyticsSubscription_Subscribe (Subscription Correlation ID) with parameters indicating how to modify the previous subscription (as specified in clause 6.1.1.1). The DCCF adds the analytics consumer to the list of analytics consumers that are subscribed for these analytics.
	If the analytics requested at step 1 are not already available or not being collected yet, the DCCF subscribes to analytics from the NF using Nnwdaf_AnalyticsSubscription_Subscribe, setting the Notification Target Address (+Notification Correlation ID)) to the MFAF Notification Target Address (+ MFAF Notification Correlation ID) received in step 4. The DCCF adds the analytics consumer to the list of analytics consumers that are subscribed for these analytics.
6.	When new output analytics are available, the NWDAF uses Nnwdaf_AnalyticsSubscription_Notify to send the analytics to the MFAF. The Notification includes the MFAF Notification Correlation ID.
7.	The MFAF uses Nmfaf_3caDataManagement_Notify to send the analytic to all notification endpoints indicated in step 4. Notifications are sent to the Notification Target Address(es) using the Analytics Consumer Notification Correlation ID(s) received in step 4. Analytics sent to notification endpoints may be processed and formatted by the MFAF, so they conform to delivery requirements specified by the analytics consumer. The MFAF may store the information in the ADRF if requested by consumer or if required by DCCF configuration, using procedure as specified in clause 6.15.3.
NOTE:	According to Formatting Instructions provided by the Analytics Consumer, multiple notifications from a NWDAF can be combined in a single Nmfaf_3caDataManagement_Notify, so many notifications from the NWDAF results in fewer notifications (or one notification) to the analytics consumer. Alternatively, a notification can instruct the analytics notification endpoint to fetch the analytics from the MFAF before an expiry time.
8.	If a Nmfaf_3caDataManagement_Notify contains a fetch instruction, the notification endpoint sends a Nmfaf_3caDataManagement_Fetch request to fetch the analytics from the MFAF.
9.	The MFAF delivers the analytics to the notification endpoint.
10.	When the analytics consumer no longer wants analytics to be collected, it invokes Ndccf_DataManagement_Unsubscribe (Subscription Correlation ID), using the Subscription Correlation Id received in response to its subscription in step 1. The DCCF removes the analytics consumer from the list of analytics consumers that are subscribed for these analytics.
11.	If there are no other analytics consumers subscribed to the analytics, the DCCF unsubscribes with the NWDAF.
12.	The DCCF de-configures the MFAF so it no longer maps notifications received from the NWDAF to the notification endpoints configured in step 4.

NEXT CHANGE
6.1.4.5	Historical Analytics Exposure via Messaging Framework
The procedure as depicted in Figure 6.1.4.5-1 is used by an analytics consumer (e.g. NFs/OAM) to obtain historical analytics via the messaging framework. Historical analytics may be previously computed statistics or predictions stored in an NWDAF or ADRF. Statistics may be previously computed and stored in the ADRF or NWDAF and can be identified by a "target period" in the past (see clause 6.1.3). Requests for previously computed predictions have a "Time Window", which specifies an allowable span for when the predictions may have been computed. This allows the analytics consumer to request previously computed predictions for a target period.
The analytics consumer requests analytics via the DCCF, using NddcfNdccf_DataManagement_Request service operation. Whether the NWDAF service consumer directly contacts the NWDAF / ADRF, or goes via the DCCF is based on configuration.



Figure 6.1.4.5-1: Historical Analytics Exposure via Messaging Framework
1.	The analytics consumer requests analytics via DCCF by invoking the Ndccf_DataManagement_Subscribe (Nnwdaf service operation, Analytics Specification, Time Window, Formatting Instructions, Processing Instructions, ADRF ID or NWDAF ID (or ADRF Set ID or NWDAF Set ID)). The analytics consumer may specify one or more notification endpoints to receive the analytics.
2.	If an ADRF or NWDAF instance or ADRF or NWDAF Set ID is not provided by the Analytics Consumer, the DCCF determines if any ADRF or NWDAF instances might provide the analytics as described in clause 5A and clause 5B.
Editor's note:	Clause 5A is to provide an ADRF functional description. ADRF or NWDAF selection by the DCCF may be based on the ADRF or NWDAF profile in the NRF (e.g. ADRF or NWDAF that stores analytics for a specific Analytics ID in a geographic area).
3.	The DCCF sends an Nmfaf_3daDataManagement_Configure (Analytics Consumer Information, Formatting Conditions, Processing Instructions) to configure the MFAF to map notifications received from the ADRF or NWDAF to outgoing notifications sent to endpoints, and to instruct the MFAF how to format and process the outgoing notifications.
	"Analytics Consumer Information" contains for each notification endpoint, the analytics consumer Notification Target Address (+ Analytics Consumer Notification Correlation ID) to be used by the MFAF when sending notifications. The MFAF selects an MFAF Notification Target Address (+ MFAF Notification Correlation ID) and sends the MFAF Notification Information, containing the MFAF Notification Target Address (+ MFAF Notification Correlation ID), to the DCCF in the Nmfaf_3daDataManagement_Configure Response.
4.	(conditional) If the DCCF determines that an ADRF instance might provide the analytics, or an ADRF instance or Set was supplied by the Analytics Consumer, the DCCF sends a request to the ADRF, using Nadrf_DataManagement_RetrievalSubscribe (Analytics Specification, MFAF Notification Information) as specified in clause 10.2.6. The MFAF Notification information contains the MFAF Notification Target Address (+ MFAF Notification Correlation ID) received in step 3).
5.	The ADRF responds to the DCCF with an Nadrf_DataManagement_RetrievalSubscribe response indicating if the ADRF can supply the analytics. If the analytics can be provided, the procedure continues with step 8.
6.	(conditional) If the DCCF determines that an NWDAF instance might provide the analytics or an NWDAF instance or Set was supplied by the Analytics Consumer, the DCCF sends a request to the NWDAF using Nnwdaf_DataManagement_SubscribeRequest (Analytics Specification, MFAF Notification Information) as specified in clause 7.4.2. The MFAF Notification Information contains the MFAF Notification Target Address (+ MFAF Notification Correlation ID) received in step 3.
Editor's note:	Appropriate reference to service operation specification clause will be added when available.
7.	The NWDAF responds to the DCCF with an Nnwdaf_DataManagement_Subscribe response indicating if the NWDAF can supply the analytics.
8.	The ADRF uses Nadrf_DataManagement_RetrievalNotify or the NWDAF uses Nnwdaf_ DataManagement_Notify to sends the requested analytics (e.g. one or more stored notifications archived from an NWDAF) to the MFAF. The analytics may be sent in one or more notification messages.
9.	The MFAF uses Nmfaf_3caDataManagement_Notify to send analytics to all notification endpoints indicated in step 3. Notifications are sent to the Notification Target Address(es) using the Analytics Consumer Notification Correlation ID(s) received in step 3. Analytics sent to notification endpoints may be processed and formatted by the DCCF, so they conform to delivery requirements specified by the analytics consumer.
NOTE:	According to Formatting Instructions provided by the Analytics Consumer, multiple notifications from an ADRF or NWDAF can be combined in a single Ndccf_DataManagement_Notify so many notifications from the ADRF or NWDAF results in fewer notifications (or one notification) to the Analytics Consumer. Alternatively, a Nmfaf_3caDataManagement_Notify can instruct the analytics notification endpoint to fetch the analytics from the DCCF before an expiry time.
10.	If a notification contains a fetch instruction, the notification endpoint sends a Nmfaf_3caDataManagement_Fetch request as specified in clause 9.3.3 to fetch the analytics from the MFAF.
11.	The DCCF delivers the analytics to the notification endpoint.
12.	When the analytics consumer no longer wants analytics to be collected or has received all the analytics it needs, it invokes Ndccf_DataManagement_Unsubscribe (Subscription Correlation ID) as specified in clause 8.2.3, using the Subscription Correlation Id received in response to its subscription in step 1.
13.	If the analytics are being provided by an ADRF and there are no other analytics consumers subscribed to the analytics, the DCCF invokes Nadrf_DataManagement_RetrievalUnSubscribe as specified in clause 10.2.7 to unsubscribes with from the ADRF.
14.	If the analytics are being provided by an NWDAF and there are no other analytics consumers subscribed to the analytics, the DCCF invokes Nnwdaf_DataManagement_Unsubscribe service operation as specified in clause 7.4.3 to unsubscribes with from the NWDAF
15.	The DCCF de-configures the MFAF so it no longer maps notifications received from the NWDAF to the notification endpoints configured in step 3.
[bookmark: _Toc75344590]
NEXT CHANGE
[bookmark: _Toc75344585]6.2.6.1.1	Services for Bulked Data Collection
NWDAF, DCCF, MFAF, ADRF may expose service(s), respectively, the Nnwdaf_DataManagement_Subscribe or Ndccf_DataManagement_Subscribe, Nmfaf_3daDataManagement_SubscribeConfigure, Nadrf_DataManagement_RetrievalSubscribe service operation with a request for bulked data including the following input parameters:
-	Data Specification:
-	Event ID(s) or Analytics ID(s);
-	In the case of Event IDs, the Data Specification fields includes the fields Target of Event Reporting and Event Filter Information as defined in TS 23.502 [3] clause 4.15.1, and Bulked Data Type parameter, which can be set to ''raw data samples'' (i.e. data is directly extracted from collected events) or ''pre-processed data samples'' (i.e. data from collected events is processed and the processed data is included in the bulked data) or a combination of both;
-	If the Analytics ID(s), the Data Specification fields contain:
-	Target of Reporting including a tuple with analytics ID; Bulked Data Type, which can be set to ''raw data samples'' (i.e. data is directly extracted from collected events) or ''pre-processed data samples'' (i.e. data from collected events is processed and the processed data is included in the bulked data) or a combination of both; analytics stage (inference or training);
-	Filter Information may include fields related to the analytics ID such as: Target of Analytics Information (e.g. any UE, list of UEs, groups of UEs); Analytics Filter Information (e.g. area of interest, DNN, Application, S-NSSAI). The analytics ID also determines the Service Operation from NFs, OAM to be used and type of data (i.e. Event IDs, OAM measurements) to be collected and associated with the bulked data.
-	Service Operation in the case of Event ID, defines the service operation to be used by NWDAF, DCCF, MFAF, or ADRF to request data (e.g. Namf_EventExposure_Subscribe or OAM Subscribe)
-	Bulked Data Formatting and Processing: the parameters defined in TS 23.502 [3] clause 4.15.1 for Event Reporting Information and Formatting and Processing as defined in clause 5A.4 may be part of the possible formatting and processing instructions to be applied for bulked data generation. Additionally the following parameters may be also included:
-	Periodic bulked data notification-	Notifications are sent periodically (e.g. every hour) and may also in a specified time window (e.g. 2AM to 3AM), irrespective of the number of notifications from a Data Source or amount of data that have been bulked. Applicable when the Fetch Flag=false.
-	Feature type is the field defining the type of pre-processing to be applied to the data from the collected event notifications if the bulked data type includes ''pre-processed data samples''. In this case, for each feature type there is an associated list of events that should be processed according with the feature type. Feature types are: average, maximum, minimum, skewed value from the collected event notification, most frequent value, and least frequent value.
NOTE:	There must exist a compatibility between the desired feature type and the possible processing applicable to the event notifications of the Event ID.
-	Time Window - Specifies the start and stop time for the requested data or analytics.
 -	If the Time Window includes a period in the past, then the data or analytics collection is "historical".
-	If the Time Window includes a period in the future, the data or analytics collection is "runtime".
-	(Optional) Minimum and/or maximum number of samples to be included in the bulked data.
-	Fetch flag, when set to false, it indicates that the bulked data needs to be generated and included in notification messages; when set to true, it indicates that bulked data will not be returned in the notification messages and the consumer must fetch the bulk data. The default value of fetch flag is false.
-	Bulked data deadline, which indicates the limit of time for the consumer to fetch bulked data after receiving a notification that the data is available. Applicable when the fetch flag is set to true.
-	Notification Event Clubbing as defined in clause 5A.4, indicates the number of notifications from a data source to be bulked before sending a notification containing the bulked data to the Consumer. Applicable when the Fetch Flag=False.
-	Processing rules: the types of data manipulation to be applied for the requested bulked data and comprises: geographical aggregation level (e.g. per UEs, per AoI), temporal aggregation (i.e. per minute, per hour); anonymization rules (e.g. anonymization of UE identifications).
-	A Notification Target Address (+ Notification Correlation ID), where the Notification Correlation ID is the unique identification for the bulked data being generated for the requesting consumer.
-	ADRF ID or NWDAF ID (or ADRF Set ID or NWDAF Set ID) storing historical data (optional). If know to the consumer, this may be specified to direct a DCCF or an NWDAF to the repository containing historical data.
-	(Optional) ADRF information indicating whether the collected data for the generation of the bulked data are to be stored in an ADRF, and optionally an ADRF ID.
-	(Optional, in case the requested data is Event IDs) Data Source identification to collect the data, e.g. NF Instance (or NF Set) ID from which the data needs to be collected.
The output parameter of the Nnwdaf_DataManagement_Subscribe or Ndccf_DataManagement_Subscribe, or Nadrf_DataManagement_RetrievalSubscribe service operation comprise the subscription correlation ID, which identifies the requested bulked data.
The input parameters of Nnwdaf_DataManagement_Notify or Ndccf_DataManagement_Notify, or Nmfaf_3caDataManagement_Notify, or Nadrf_DataManagement_RetrievalNotify service operation shall contain the Notification Correlation ID, and the generated bulked data when the fetch flag = false. When the fetch flag = true the notifications will contain the Notification Correlation ID, the Fetch Correlation ID and a target address where the generated bulked data may be retrieved. In the case of unsuccessful bulked data generation, the notification will contain an indication of an unsuccessful bulked data generation, optionally with expired bulked data deadline.
The input parameters for the service operation Nnwdaf_DataManagement_Fetch or Ndccf_DataManagement_Fetch, or Nmfaf_3caDataManagement_Fetch, or Nadrf_DataManagement_RetrievalRequest include: the Notification correlation ID (+list of Fetch Correlation ID), which identifies the requested bulked data.
The output parameters for the service operation Nnwdaf_DataManagement_Fetch include:
-	the generated bulked data.
The generated bulked data exposed by the above listed service operations comprises:
-	the dataset (i.e. the resulting set of data samples and/or set of pre-processed data samples from the collected event notifications) generated based on the parameters of bulked data request and instructions for bulked data generation, with each data sample including the following data structure:
-	if the bulked data type is ''pre-processed data samples'' the data type (e.g. Event ID) and associated feature type (e.g. average values of Event ID) are included;
-	data value (when ''data samples" bulk data type is used) or processed values (when ''pre-processed data samples'' bulked data type is used);
-	timestamp when the data sample is associated with a bulked data.

NEXT CHANGE
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The procedure in Figure 6.2.6.2-1 is used by NWDAF service consumer to invoke the data management services at NWDAFs in order to retrieve runtime and historical data.


Figure 6.2.6.2-1: Data Collection from NWDAF via Data Management Service
1.	NWDAF service consumer (e.g. NWDAF, DCCF) identifies that further data from an NWDAF is required in order to perform some operation related to analytics ID. The triggers for further data collection are related to:
a)	the local policies of NWDAF, DCCF (e.g. preparation for future requests for analytics ID as specified in clause 6.2.2.1);
b)	a request for analytics generation requiring data not available or not directly reachable via the NWDAF service consumer (e.g. out of the serving area);
c)	a request for model training;
d)	a request for data collection that NWDAF service consumer cannot provide by itself.
NOTE 1:	If the NWDAF service consumer is a DCCF, the discovery of the proper NWDAF is defined in clause 6.2.6.3.6. If the NWDAF service consumer is a NWDAF, the NWDAF service consumer can discover the appropriate NWDAF(s) as defined in clause 5.2.
2a.	NWDAF service consumer invokes Nnwdaf_DataManagement_Subscribe service from NWDAF to request a required data. The request comprises the Data Specification as well as Bulked Data Formatting and Processing as defined in clause 6.2.6.1, Notification Target Address (+ Notification Correlation ID).
	When the required data is Event IDs, the NWDAF service consumer may include the Data Source, e.g. NF Instance (or NF Set) ID from which the data needs to be collected.
	The NWDAF service consumer may include ADRF information indicating whether the data are to be stored in an ADRF, and optionally an ADRF ID.
	The NWDAF service consumer may include ADRF ID or NWDAF ID (or ADRF Set ID or NWDAF Set ID) storing historical data (optional), directing NWDAF to the repository containing historical data.
2b.	Based on the received request, NWDAF creates a new bulked data for the requesting consumer. NWDAF sends Nnwdaf_DataManagement_Subscription Subscribe service response with a confirmation of successful request and the subscription correlation ID identifying the requested data.
NOTE 2:	Subscription Correlation ID allows the NWDAF service consumer to request to NWDAF any changes in the generation of a requested data.
3.	NWDAF determines whether the request data is available at such NWDAF.
	NWDAF maintains a local association of requested Event IDs or Analytics IDs to the list of triggered event subscription identifications from data sources to generate the requested data. Based on this local association, the NWDAF checks if the data to be collected is available at itself. If the data is available, NWDAF uses such data to generate the bulked data.
	When data sources are NFs, the NWDAF discovers the proper NFs as defined in clause 6.2.2.1.
	When the data sources are other NWDAFs, the NWDAF discovers the other NWDAFs as defined in clause 5.2.
	When the data source is DCCF, the NWDAF discovers the proper DCCF as defined in clause 6.3.19, TS 23.501 [2].
4a.	(Optional) If NWDAF receives a request for data that is not available or not reachable by such NWDAF (e.g. out of serving area), NWDAF determines the sources for the data that is not available, if the information has not been included in the subscription to the requested data.
4b.	(Optional) NWDAF may trigger further data collection using any of the available mechanisms in clause 6.2.2 (e.g. if the data subscribed in step 2a partially matches data that are already being collected by the NWDAF from a data source and a modification of the subscription to the data source would satisfy both the existing data collection as well as the newly requested data) and clause 6.2.6 (e.g. recursively using data collection services from other needed NWDAFs, DCCFs, ADRFs, NFs).
	NWDAF updates its local association of the mapping of the requested data (Event ID or Analytics ID) to the identification of the request/subscription for data collection from the further data sources.
5.	Based on the properties of the received request and considering local bulked data instructions, NWDAF generates the requested data including the available or collected data (e.g. from other NWDAFs, DCCFs or ADRFs, NFs).
6a.	If the fetch flag is set to true in step 2a, NWDAF waits until the requested data is ready and sends a Nnwdaf_DataManagement_Notify service message with the Notification Correlation ID, the Fetch Correlation ID and the target address where the data may be retrieved.
	The requested data is ready when NWDAF generated the bulked data based on the available or collected data samples from the event notifications and the applicable bulked data processing and formatting instructions.
6b.	If the fetch flag is set to false in step 2a, NWDAF uses the Nnwdaf_DataManagement_Notify service to send the Notification Correlation ID and requested data to the NWDAF service consumer.
	NWDAF waits until the bulked data is generated or the bulked data deadline expires and uses Nnwdaf_DataManagement_Notify service with the indication of the outcome. In case of successful bulked data generation, NWDAF provides the bulked data via Nnwdaf_DataManagement_Notify service as defined in clause 6.2.6.1. In case of bulked data deadline expiration and unsuccessful bulked data generation, NWDAF provides the bulked data via Nnwdaf_DataManagement_Notify an indication of an unsuccessful bulked data generation with expired deadline. The Notification Target Address is used by the Nnwdaf_DataManagement_Notify service operation to deliver the message to the NWDAF service consumer.
7(a.b).	Alternatively, when the fetch flag is set to true in Step 2a, the NWDAF service consumer shall fetch the required data from NWDAF via Nnwdaf_DataManagement_Fetch service operation. The NWDAF service consumer invokes the Nnwdaf_DataManagement_Fetch service operation with the input parameters including the Notification Correlation ID (+Fetch Correlation ID), that identifies the data to be fetched and receives a response with the requested data, as defined in clause 6.2.6.1.
8.	The NWDAF service consumer uses the requested data for performing further processing. If the NWDAF service consumer is an NWDAF the requested data can be used for analytics generation or model training or for further exposing such data to other NWDAFs. If the NWDAF service consumer is a DCCF, the requested data can be used to be provided to a DCCF data consumer.
9.	When the NWDAF service consumer determines that no more data is required, it unsubscribe to the requested data from NWDAF. If NWDAF had triggered further data collection in Step 3a and 3b, NWDAF also unsubscribe to all data sources.
NOTE 3:	It is also possible that instead of providing the dataset of the generated bulked data in steps 6a, 6b, 7b, the NWDAF provides a reference to where the dataset can be retrieved by the NWDAF service consumer.

NEXT CHANGE
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The procedure depicted in Figure 6.2.6.3.2-1 is used by a data consumer (e.g. NWDAF) to obtain data and be notified of events via the DCCF using Ndccf_DataManagement_Subscribe service operation. Whether the data consumer directly contacts the Data Source or goes via the DCCF is based on configuration of the data consumer.


Figure 6.2.6.3.2-1: Data Collection via DCCF
1.	The data consumer subscribes to data via the DCCF by invoking the Ndccf_DataManagement_Subscribe (Service_Operation, Data Specification, Formatting Instructions, Processing Instructions, NF (or NF-Set) ID, ADRF Information) service operation as specified in clause 8.2.2. The data consumer may specify one or more notification endpoints.
	Service_Operation is the service operation to be used by the DCCF to request data (e.g. Namf_EventExposure_Subscribe or OAM Subscribe). Data Specification provides Service Operation-specific parameters (e.g. event IDs, UE-ID(s), target of event reporting) used to retrieve the data. Formatting and Processing Instructions are as defined in clause 5A.4. The data consumer may include the Data Source, e.g. NF Instance (or NF Set) ID from which the data needs to be collected. The data consumer may include ADRF information indicating whether the data are to be stored in an ADRF, and optionally an ADRF ID.
2.	The DCCF determine the NF type(s) and/or OAM to retrieve the data based on the Service Operation requested in step 1. If the NF instance or NF Set ID is not provided by the data consumer. the DCCF determines the NF instances that can provide data as described in clause 5A.2 and clause 6.2.2.2. If the consumer requested storage of data in an ADRF but the ADRF ID is not provided by the data consumer, or the collected data is to be stored in an ADRF according to configuration on the DCCF, the DCCF selects an ADRF to store the collected data.
3.	The DCCF determines whether the data requested in step 1 are already being collected, as described in clause 5A.2.
	If the data requested are already being collected by a data consumer, the DCCF adds the data consumer to the list of data consumers that are subscribed for these data.
4.	If the data subscribed in step 1 partially matches data that are already being collected by the DCCF from a Data Source, and a modification of this subscription to the Data Source would satisfy both the existing data subscriptions as well as the newly requested data, the DCCF invokes Nnf_EventExposure_Subscribe (Subscription Correlation ID) with parameters indicating how to modify the previous subscription (as specified in clause 5A.2). The DCCF adds the data consumer to the list of data consumers that are subscribed for these data.
	If the data requested at step 1 are not already available or not being collected yet, the DCCF subscribes to data from the NF using the Nnf_EventExposure_Subscribe service operation as specified in clause 5A.2 and clause 6.2.2.2, with DCCF indicated as Notification Target Address. The DCCF adds the data consumer to the list of data consumers that are subscribed for these data.
5.	When new output data are available, the Data Source uses Nnf_EventExposure_Notify to send the data to the DCCF.
6.	The DCCF uses Ndccf_DataManagement_Notify to send the data to all notification endpoints indicated in step 1. Data sent to notification endpoints may be processed and formatted by the DCCF so they conform to delivery requirements for each data consumer or notification endpoint as specified in clause 5A.4. The DCCF may store the information in ADRF if requested by the consumer or if required by DCCF configuration, using procedure as specified in clause 6.15.3.
NOTE:	according to Formatting Instructions provided by the data consumer, multiple notifications from a Data Source can be combined in a single Ndccf_DataManagement_Notify so many notifications from the Data Source result in fewer notifications (or one notification) to the data consumer. Alternatively, a notification can instruct the data notification endpoint to fetch the data from the DCCF before an expiry time.
7.	If DCCF needs to retrieve data from OAM, procedure for data collection from OAM as per steps 1-4 from clause 6.2.3.2 is used. The DCCF then uses Ndccf_DataManagement_Notify to send the data to all notification endpoints indicated in step 1. Data sent to notification endpoints may be processed and formatted by the DCCF, so they conform to delivery requirements for each data consumer or notification endpoint as specified in clause 5A.4. The DCCF may store the information in ADRF if requested by the consumer or if required by DCCF configuration, using procedure as specified in clause 6.15.3.
8.	If a Ndccf_DataManagement_Notify contains a fetch instruction, the notification endpoint sends a Ndccf_DataManagement_Fetch request to fetch the data from the DCCF.
9.	The DCCF delivers the data to the notification endpoint
10.	When the data consumer no longer wants data to be collected it invokes Ndccf_DataManagement_Unsubscribe (Subscription Correlation ID), using the Subscription Correlation Id received in response to its subscription in step 1. The DCCF removes the data consumer from the list of data consumers that are subscribed for these data.
11.	If there are no other data consumers subscribed to the data, the DCCF unsubscribes with the Data Source.

NEXT CHANGE
6.2.6.3.3	Historical Data Collection via DCCF
The procedure depicted in figure 6.2.6.3.3-1 is used by data consumers (e.g. NWDAF) to obtain historical data, i.e. data related to past time period. The data consumer requests data using Ndccf_DataManagement_Subscribe service operation. Whether the data consumer uses this procedure or directly contacts the ADRF or NWDAF is based on configuration.



Figure 6.2.6.3.3-1: Historical Data Collection via DCCF
1.	The data consumer requests data via DCCF by invoking the Ndccf_DataManagement_Subscribe (Service_Operation, Data Specification, Time Window, Formatting Instructions, Processing Instructions, ADRF ID or NWDAF ID (or ADRF Set ID or NWDAF Set ID) service operation as specified in clause 8.2.2. The data consumer may specify one or more notification endpoints to receive the data.
	"Service_Operation" is the service operation used to acquire the data from a data source. "Data Specification" provides Service_Operation-specific parameters (e.g. event IDs, UE-ID(s)) used to retrieve the data. "Time Window" specifies a past time period and comprises a start and stop time. "Formatting and Processing Instructions" are as defined in clause 5A4. The data consumer may optionally include the ADRF or NWDAF instance (or ADRF Set or NWDAF Set) ID where the stored data resides.
2.	If an ADRF or NWDAF instance or ADRF Set ID or NWDAF Set ID is not provided by the data consumer, the DCCF determines if any ADRF or NWDAF instances might provide the data as described in clause 5B and 5A.2.
NOTE:	An ADRF or NWDAF may have previously registered data it is collecting with the DCCF.
3.	(conditional) If the DCCF determines that an ADRF instance might provide the data, or an ADRF instance or Set was supplied by the data consumer, the DCCF sends a request to the ADRF, using Nadrf_DataManagement_RetrievalSubscribe (Data Specification, Notification Target Address=DCCF) service operation as specified in clause 10.2. The ADRF responds to the DCCF with an Nadrf_DataManagement_RetrievalSubscribe response indicating if the ADRF can supply the data. If the data can be provided, the procedure continues with step 5.
4.	(conditional) If the DCCF determines that an NWDAF instance might provide the data or an NWDAF instance or Set was supplied by the data consumer, the DCCF sends a request to the NWDAF using Nnwdaf_DataManagement_SubscribeRequest (Data Specification, Notification Target Address=DCCF) as specified in clause 7.4.2.
Editor's note:	Appropriate reference to service operation specification clause will be added when available.
5.	The ADRF or the NWDAF sends the requested data (e.g. one or more stored notifications archived from a data source) to the DCCF. The data may be sent in one or more notification messages.
6.	The DCCF uses Ndccf_DataManagement_Notify to send data to all notification endpoints indicated in step 1. Notifications are sent to the Notification Target Address(es) using the data consumer Notification Correlation ID(s) received in step 1. Data sent to notification endpoints may be processed and formatted by the DCCF, so they conform to delivery requirements specified by the data consumer.
NOTE:	According to Formatting Instructions provided by the data consumer, multiple notifications from an ADRF or NWDAF can be combined in a single Ndccf_DataManagement_Notify so many notifications from the ADRF or NWDAF results in fewer notifications (or one notification) to the data consumer. Alternatively, a Ndccf_DataManagement_Notify can instruct the data notification endpoint to fetch the data from the DCCF before an expiry time.
7.	If a notification contains a fetch instruction, the notification endpoint sends a Ndccf_DataManagement_Fetch request to fetch the data from the DCCF.
8.	The DCCF delivers the data to the notification endpoint.
9.	When the data consumer no longer wants data to be collected or has received all the data it needs, it invokes Ndccf_DataManagement_Unsubscribe (Subscription Correlation ID) as specified in clause 8.2.3, using the Subscription Correlation Id received in response to its subscription in step 1.
10.	If the data are being provided by an ADRF and there are no other data consumers subscribed to the data, the DCCF unsubscribes with the ADRF using Nadrf_DataManagement_RetrievalUnsSubscribe as specified in clause 10.2.7.
11.	If the data are being provided by an NWDAF and there are no other data consumers subscribed to the data, the DCCF unsubscribes with the NWDAF using Nnwdaf_DataManagement_Unsubscribe as specified in clause 7.4.3.
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6.2.6.3.4	Data Collection via Messaging Framework
This procedure depicted in Figure 6.2.6.3.4-1 is used by a data consumer (e.g. NWDAF) to obtain data and be notified of events using the DCCF and a Messaging Framework. The 3GPP DCCF Adaptor (3da) Data Management service and 3GPP Consumer Adaptor (3ca) Data Management service of the Messaging Framework Adaptor Function (MFAF) are used to interact with the 3GPP Network and the Messaging Framework. Whether the data consumer directly contacts the Data Source or goes via the DCCF is based on configuration.


Figure 6.2.6.3.4-1: Data Collection via Messaging Framework
1.	The data consumer subscribes to data via the DCCF by invoking the Ndccf_DataManagement_Subscribe (Service_Operation, Data Specification, Formatting Instructions, Processing Instructions, NF (or NF-Set) ID, ADRF Information, Data Consumer Notification Target Address (+ Notification Correlation ID)) service operation as specified in clause 8.2.2. The data consumer may specify one or more notification endpoints and the NF or NF set to collect data from.
	Service_Operation is the service operation to be used by the DCCF to request data (e.g. Namf_EventExposure_Subscribe or OAM Subscribe). Data Specification provides Service_Operation-specific required parameters (e.g. event IDs, UE-ID(s), target of event reporting) and optional input parameters used to retrieve the data. Formatting and Processing Instructions are as defined in clause 5A.4. The data consumer may optionally include the Data Source NF Instance (or NF Set) ID and ADRF information indicating whether the data are to be stored in an ADRF and, optionally, an ADRF ID.
2.	If the NF instance or NF Set ID is not provided by the data consumer, the DCCF determines the NF instances that can provide data as described in clause 5A.2 and clause 6.2.2.2. If the consumer requested storage of data in an ADRF, but the ADRF ID is not provided by the data consumer, or the collected data is to be stored in an ADRF according to configuration on the DCCF, the DCCF selects an ADRF to store the collected data.
3.	The DCCF determines whether the data requested in step 1 are already being collected, as described in clause 5A.2.
	If the data requested are already being collected by a data consumer, the DCCF adds the data consumer to the list of data consumers that are subscribed for these data.
4.	The DCCF sends an Nmfaf_3daDataManagement_Configure (Data Consumer Information, MFAF Notification Information, Formatting Conditions, Processing Instructions) to configure the MFAF to map notifications received from the Data Source to outgoing notifications sent to endpoints, and to instruct the MFAF how to format and process the outgoing notifications.
	Data Consumer Information contains for each notification endpoint, the data consumer Notification Target Address (+ Data Consumer Notification Correlation ID to be used by the MFAF when sending notifications in step 7.
	MFAF Notification Information is included if a Data Source is already sending the data to the MFAF. MFAF Notification Information identifies Event Notifications received from the Data Sources and comprises the MFAF Notification Target Address (+ MFAF Notification Correlation ID). If the MFAF does not receive MFAF Notification information from the DCCF, the MFAF selects a MFAF Notification Target Address (+ MFAF Notification Correlation ID) and sends the MFAF Notification Information, containing MFAF Notification Target Address (+ MFAF Notification Correlation ID), to the DCCF in the Nmfaf_3daDataManagement_Configure Response.
5.	If the data subscribed in step 1 partially matches data that are already being collected by the DCCF from a Data Source, and a modification of this subscription to the Data Source would satisfy both the existing data subscriptions as well as the newly requested data, the DCCF invokes Nnf_EventExposure_Subscribe (Subscription Correlation ID) with parameters indicating how to modify the previous subscription (as specified in clause 5A.2). The DCCF adds the data consumer to the list of data consumers that are subscribed for these data.
	If the data requested at step 1 are not already available or not being collected yet, the DCCF subscribes to data from the NF using the Nnf_EventExposure_Subscribe (Data Specification, MFAF Notification Target Address (+ MFAF Notification Correlation ID)) service operation as specified in clause 5A.2 and clause 6.2.2.2, using the MFAF Notification Target Address (+ MFAF Notification Correlation ID) received in step 4. The DCCF adds the data consumer to the list of data consumers that are subscribed for these data.
6.	When new output data are available, the Data Source uses Nnf_EventExposure_Notify to send the data to the MFAF. The Notification includes the MFAF Notification Correlation ID.
7.	The MFAF uses Nmfaf_3caDataManagement_Notify to send the data to all notification endpoints indicated in step 4. Notifications are sent to the Notification Target Address(es) using the Data Consumer Notification Correlation ID(s) received in step 4. Data sent to notification endpoints may be processed and formatted by the MFAF, so they conform to delivery requirements specified by the data consumer. The MFAF may store the information in ADRF if requested by consumer or if required by DCCF configuration
NOTE:	According to Formatting Instructions provided by the data consumer, multiple notifications from a Data Source can be combined in a single Nmfaf_3caDataManagement_Notify, so many notifications from the Data Source results in fewer notifications (or one notification) to the data consumer. Alternatively, a notification can instruct the data notification endpoint to fetch the data from the MFAF before an expiry time.
8.	If a Nmfaf_3caDataManagement_Notify contains a fetch instruction, the notification endpoint sends a Nmfaf_3caDataManagement_Fetch request to fetch the data from the MFAF.
9.	The MFAF delivers the data to the notification endpoint.
10.	When the data consumer no longer wants data to be collected, it invokes Ndccf_DataManagement_Unsubscribe (Subscription Correlation ID), using the Subscription Correlation Id received in response to its subscription in step 1. The DCCF removes the data consumer from the list of data consumers that are subscribed for these data.
11.	If there are no other data consumers subscribed to the data, the DCCF unsubscribes with the Data Source.
12.	The DCCF de-configures the MFAF so it no longer maps notifications received from the Data Source to the notification endpoints configured in step 4.

NEXT CHANGE
6.2.6.3.5	Historical Data Collection via Messaging Framework
The procedure depicted in figure 6.2.6.3.5-1 is used by data consumers (e.g. NWDAF) to obtain historical data, i.e. data related to past time period. The data consumer obtains data using Ndccf_DataManagement_Subscribe service operation as specified in clause 8.2.2, where the subscription results in one or more notifications depending on how the data is retrieved from the ADRF or NWDAF and how the data is formatted. Whether the data consumer uses this procedure or directly contacts the ADRF or NWDAF is based on configuration.



Figure 6.2.6.3.5-1: Historical Data Collection via Messaging Framework
1.	The data consumer requests data via DCCF by invoking the Ndccf_DataManagement_Subscribe (Service Operation, Data Specification, Time Window, Formatting Instructions, Processing Instructions, ADRF ID or NWDAF ID (or ADRF Set ID or NWDAF Set ID) service operation as specified in clause 8.2.2. The data consumer may specify one or more notification endpoints to receive the data.
	Service_Operation is the service operation used to acquire the data from a data source, Data Specification provides Service_Operation-specific required parameters (e.g. event IDs, UE-ID(s) and optional input parameters used to retrieve the data. Time Window specifies a past time period and comprises a start and stop time, and Formatting and Processing Instructions are as defined in clause 5A4. The data consumer may optionally include the ADRF or NWDAF instance (or ADRF Set or NWDAF Set) ID where the stored data resides.
2.	If an ADRF or NWDAF instance or ADRF Set ID or NWDAF Set ID is not provided by the data consumer, the DCCF determines if any ADRF or NWDAF instances might provide the data as described in clause 5B and 5A.2.
NOTE:	An ADRF or NWDAF may have previously registered data it is collecting with the DCCF.
3.	The DCCF sends an Nmfaf_3daDataManagement_Configure (Data Consumer Information, Formatting Conditions, Processing Instructions) to configure the MFAF to map notifications received from the ADRF or NWDAF to outgoing notifications sent to endpoints, and to instruct the MFAF how to format and process the outgoing notifications.
	"Data Consumer Information" contains for each notification endpoint, the data consumer Notification Target Address (+ Data Consumer Notification Correlation ID) to be used by the MFAF when sending notifications. The MFAF selects an MFAF Notification Target Address (+ MFAF Notification Correlation ID) and sends the MFAF Notification Information, containing MFAF Notification Target Address (+ MFAF Notification Correlation ID), to the DCCF in the Nmfaf_3daDataManagement_Configure Response.
4.	(conditional) If the DCCF determines that an ADRF instance might provide the data, or an ADRF instance or Set was supplied by the data consumer, the DCCF sends a request to the ADRF, using Nadrf_DataManagement_RetrievalSubscribe (Data Specification, MFAF Notification Information) containing the MFAF Notification Target Address (+ MFAF Notification Correlation ID) received in step 3 as specified in clause 10.2.
5.	The ADRF responds to the DCCF with an Nadrf_DataManagement_RetrievalSubscribe response indicating if the ADRF can supply the data. If the data can be provided, the procedure continues with step 8.
6.	(conditional) If the DCCF determines that an NWDAF instance might provide the data, or an NWDAF instance or NWDAF Set was supplied by the data consumer, the DCCF sends a request to the NWDAF, using Nnwdaf_DataManagement_Subscribe (Data Specification, MFAF Notification Information) as specified in clause 7.4.2. MFAF Notification Information contains the MFAF Notification Target Address (+ MFAF Notification Correlation ID) received in step 3.
Editor's note:	Appropriate reference to service operation specification clause will be added when available.
7.	The NWDAF responds to the DCCF with an Nnwdaf_DataManagement_Subscribe response indicating if the NWDAF can supply the data.
8.	The ADRF uses Nadrf_DataManagement_RetrievalNotify or the NWDAF uses Nnwdaf_ DataManagement_Notify to sends the requested data (e.g. one or more stored notifications archived from a data source) to the MFAF. The data may be sent in one or more notification messages.
9.	The MFAF uses Nmfaf_3caDataManagement_Notify to send data to all notification endpoints indicated in step 3. Notifications are sent to the Notification Target Address(es) using the Data Consumer Notification Correlation ID(s) received in step 3. Data sent to notification endpoints may be processed and formatted by the MFAF, so they conform to delivery requirements specified by the data consumer.
NOTE:	According to Formatting Instructions provided by the data consumer, multiple notifications from an ADRF or NWDAF can be combined in a single Nmfaf_3caDataManagement_Notify so many notifications from the ADRF or NWDAF results in fewer notifications (or one notification) to the data consumer. Alternatively, a Nmfaf_3caDataManagement_Notify can instruct the data notification endpoint to fetch the data from the MFAF before an expiry time.
10.	If a notification contains a fetch instruction, the notification endpoint sends a Nmfaf_3caDataManagement_Fetch request as specified in clause 9.3.3 to fetch the data from the MFAF.
11.	The MFAF delivers the data to the notification endpoint.
12.	When the data consumer no longer wants data to be collected or has received all the data it needs, it invokes Ndccf_DataManagement_Unsubscribe (Subscription Correlation ID), using the Subscription Correlation Id received in response to its subscription in step 1.
13.	If the data are being provided by an ADRF and there are no other data consumers subscribed to the data, the DCCF unsubscribes with the ADRF using Nadrf_DataManagement_RetrievalUnsSubscribe as specified in clause 10.2.7.
14.	If the data are being provided by an NWDAF and there are no other data consumers subscribed to the data, the DCCF unsubscribes with the NWDAF using Nnwdaf_DataManagement_Unsubscribe as specified in clause 7.4.3.
15.	The DCCF de-configures the MFAF so it no longer maps notifications received from the ADRF or NWDAF to the notification endpoints configured in step 3.


[bookmark: _Toc75344751][bookmark: historyclause]
NEXT CHANGE
[bookmark: _Toc75344593]6.2.6.3.6	Data collection profile registration
In some cases data consumers (e.g. NWDAF or ADRF) collect data from data source NF directly, e.g. when NWDAF is co-located with 5GC NF.
To enable data consumers can get the data which has been collected by NWDAF or ADRF directly (i.e. not via DCCF), the NWDAF or ADRF may register/update the data collection profile to the DCCF during/after the procedure of data collection. DCCF can then determine some requested data is available in NWDAF or ARDF and can coordinate data collection based on the data collection profile.
The procedure depicted in Figure 6.2.6.3.6-1 is used by data source (e.g. NWDAF or ADRF) to register data profile to DCCF.


Figure 6.2.6.3.6-1: Procedure for the NWDAF or ADRF register data profile to DCCF
1.	An ADRF or NWDAF instance is collecting or has collected data directly, e.g. from collocated NF.
2.	The ADRF or NWDAF requests to register/update data collection profile (Service Operation, Analytics/Data Specification, ADRF ID or NWDAF ID) to DCCF by invoking the Ndccf_ContextManagement_Register or Ndccf_ContextManagement_Update. The registration / update request can be triggered by the acceptation of subscription for data collection responded by the data source (e.g. collocated NF), it can be before the start of data collection or after the completion of data collection. DCCF determines the data collection status of NWDAF or ADRF based on the Analytics/Data Specification, i.e. DCCF determines whether the required data is being collected or has been collected.
	"Service Operation" identifies the service used to collect the data or analytics from a Data Source (e.g.: Namf_EventExposure_Subscribe or Nnwdaf_AnalyticsSubscription_Subscribe).
	"Analytics/Data Specification" is the "Service Operation" specific parameters that identify the collected data (i.e.: Analytics ID(s) / Event ID (s), Target of Event Reporting, Event Filter, etc.).
	NWDAF ID or ADRF ID specify the ADRF or NWDAF which registers data collection profile.
3.	The DCCF responds to the ADRF or NWDAF with a Ndccf_ContextManagement_Register Response or Ndccf_ContextManagement_Update Response.
4.	To obtain historical data and if the data consumer is configured to be collect data via the DCCF using Ndccf_DataManagement_Subscribe service operation, the data consumer uses the procedures described in clause 6.2.6.3.2 or clause 6.2.6.3.3.
5.	The ADRF or NWDAF requests to delete a registration of data collection or analytics collection to the DCCF by invoking the Ndccf_ContextManagement_Deregister.

NEXT CHANGE
[bookmark: _Toc75344719]7.4.4	Nnwdaf_DataManagement_Notify service operation
Service operation name: Nnwdaf_ DataManagement_Notify.
Description: NWDAF notifies the consumer instance of the requested data according to the request.
Inputs, Required: Notification Correlation ID, time stamp.
Inputs, Optional: Requested Data, Fetch Correlation ID, target address where the data may be retrieved in case the Fetch Correlation ID is included in the notification, unsuccessful bulked data generation, expired bulked data deadline.
NOTE:	The Requested Data or Target address can be provided per Event ID or per analytics ID specified in the Data Specification field of the subscription.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.

NEXT CHANGE
[bookmark: _Toc75344738]8.3.2	Ndccf_ContextManagement_Register service operation
Service operation name: Ndccf_ContexntManagement_Register
Description: The consumer NF uses this service operation to register data or analytics it is collecting to the DCCF. The registration includes a service operation specific Analytics/Data Specification that identifies the data or analytics that are being collected or has been collected.
Inputs, Required: Service Operation, Analytics/Data Specification, NWDAF ID or ADRF ID.
Inputs, Optional: None
NOTE:	The input parameters are defined as:
-	"Service Operation" identifies the service used to collect the data or analytics from a Data Source (e.g. Namf_EventExposure_Subscribe or Nnwdaf_AnalyticsSubscription_Subscribe).
-	"Analytics/Data Specification" is the "Service Operation" specific required and optional input parameters that identify the collected data (i.e. Analytics ID(s) / Event ID (s), Target of Event Reporting, Event Filter, etc.). NF Service Operations and input parameters are defined in clause 7 and clause 5.2 of TS 23.502 [3].
-	NWDAF ID or ADRF ID specify the ADRF or NWDAF with the stored data.
Outputs Required: Transaction Reference ID(s), Operation execution result indication.
Outputs, Optional: None.
[bookmark: _Toc75344739]
NEXT CHANGE
8.3.3	Ndccf_ContextManagement_Update service operation
Service operation name: Ndccf_ContenxtManagement_Update
Description: The consumer NF uses this service operation to update a registration of data or analytics to the DCCF. The registration update includes a service operation specific Analytics/Data Specification that identifies the data or analytics that is being collected or has been collected.
Inputs, Required: Transaction Reference ID(s), Service Operation, Analytics/Data Specification
Inputs, Optional: None
NOTE:	The input parameters are defined in clause 8.3.2.
Outputs Required: Transaction Reference ID(s), Operation execution result indication.
[bookmark: _Toc75344740]
NEXT CHANGE
8.3.4	Ndccf_ContextManagement_Deregister service operation
Service operation name: Ndccf_ContenxtManagement_Deregister
Description: The consumer NF uses this service operation to delete a registration of data or analytics to the DCCF.
Inputs, Required: Transaction Reference ID(s)
Inputs, Optional: None
Outputs Required: Transaction Reference ID(s), Operation execution result indication.
Outputs, Optional: None.

[bookmark: _Toc75344742]NEXT CHANGE
9.1	General
Table 9.1-1 shows the MFAF services and MFAF service operations.
Table 9.1-1: NF services provided by MFAF
	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nmfaf_3daDataManagement
	Configure
	Request / Response
	DCCF

	
	DecConfigure
	Request / Response
	DCCF

	Nmfaf_3caDataManagement
	Notify
	Subscribe / Notify
	NWDAF, PCF, NSSF, AMF, SMF, NEF, AF

	
	Fetch
	Request / Response
	NWDAF, PCF, NSSF, AMF, SMF, NEF, AF




[bookmark: _Toc75344746]NEXT CHANGE
9.2.3	Nmfaf_3daDataManagement_DecConfigure service operation
Service operation name: Nmfaf_3daDataManagement_DecConfigure
Description: Description: The consumer configures the MFAF to stop mapping data or analytics received by the MFAF to one or more out-bound notification endpoints.
Inputs, Required: Data Consumer or Analytics Consumer Information, Transaction Reference Id.
Inputs, Optional: None.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.

NEXT CHANGE
10	ADRF Services
[bookmark: _Toc75344752]10.1	General
Table 10.1-1 shows the ADRF services and ADRF service operations.
ADRF service operations may be used to store data or analytics in the ADRF, retrieve data or analytics from an ADRF, or delete data or analytics from an ADRF.
Table 10.1-1: NF services provided by ADRF
	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nadrf_DataManagement
	StorageRequest
	Request / Response
	DCCF, NWDAF

	
	StorageSubscriptionRequest
	Request / Response
	DCCF, NWDAF

	
	StorageSubscriptionRemoval
	Request / Response
	DCCF, NWDAF

	
	RetrievalRequest
	Request / Response
	DCCF, NWDAF

	
	RetrievalSubscribe
	Subscribe / Notify
	DCCF, NWDAF

	
	RetrievalUnsSubscribe
	
	DCCF, NWDAF

	
	RetrievalNotify
	
	DCCF, NWDAF

	
	Delete
	Request / Response
	DCCF, NWDAF



Editor's note:	Alignment of the ADRF services and service operation names is needed throughout this TS.

NEXT CHANGE

[bookmark: _Toc75344760]10.2.7	Nadrf_DataManagement_RetrievalUnsSubscribe service operation
Service operation name: Nadrf_DataManagement_RetrievalUnsSubscribe
Description: The consumer NF uses this service operation to request that the ADRF no longer sends data or analytics to a notification endpoint.
Inputs, Required: Subscription Correlation ID.
Inputs, Optional: None.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.

END OF CHANGES
3GPP
image1.emf
Analytics

and

Collected Data

ADRF

NF

DCCF

Ndccf Nadrf

Nmfaf

Nmfaf

Messaging 

Framework

MFAF


Microsoft_Visio_Drawing.vsdx
Analytics
and
Collected Data
ADRF
NF
DCCF

Ndccf
Nadrf
Nmfaf
Nmfaf
Messaging Framework
MFAF



image2.emf
Analytics 

consumer

5a. Nnwdaf_AnalyticsSubscription_Notify

1. Ndccf_DataManagement_Subscribe

DCCF NWDAF

4. Nnwdaf_AnalyticsSubscription_Subscribe

6a. Ndccf_DataManagement_Notify

3. Determine whether the 

analytics requested are 

already being collected

2. Determine NWDAF 

instance

9. Ndccf_DataManagement_Unsubscribe

10. NNwdaf_AnalyticsSubscription_Unsubscribe 

7. Ndccf_DataManagement_Fetch Request

8. Ndccf_DataManagement_Fetch response

5b. Nnwdaf_AnalyticsSubscription_Notify

6b. Ndccf_DataManagement_Notify


Microsoft_Visio_Drawing1.vsdx

Unsubscribe


Data Fetch

Analytics consumer
5a. Nnwdaf_AnalyticsSubscription_Notify
1. Ndccf_DataManagement_Subscribe
DCCF
NWDAF
4. Nnwdaf_AnalyticsSubscription_Subscribe
6a. Ndccf_DataManagement_Notify
3. Determine whether the analytics requested are already being collected
2. Determine NWDAF instance
9. Ndccf_DataManagement_Unsubscribe
10. NNwdaf_AnalyticsSubscription_Unsubscribe
7. Ndccf_DataManagement_Fetch Request
8. Ndccf_DataManagement_Fetch response
5b. Nnwdaf_AnalyticsSubscription_Notify
6b. Ndccf_DataManagement_Notify



image3.emf
Analytics 

consumer

5a. Nnwdaf_AnalyticsSubscription_Notify

1. Ndccf_DataManagement_Subscribe

DCCF NWDAF

4. Nnwdaf_AnalyticsSubscription_Subscribe

6a. Ndccf_DataManagement_Notify

3. Determine whether the 

analytics requested are 

already being collected

2. Determine NWDAF 

instance

9. Ndccf_DataManagement_Unsubscribe

10. Nnwdaf_AnalyticsSubscription_Unsubscribe 

7. Ndccf_DataManagement_Fetch Request

8. Ndccf_DataManagement_Fetch response

5b. Nnwdaf_AnalyticsSubscription_Notify

6b. Ndccf_DataManagement_Notify


Microsoft_Visio_Drawing2.vsdx

Unsubscribe


Data Fetch

Analytics consumer
5a. Nnwdaf_AnalyticsSubscription_Notify
1. Ndccf_DataManagement_Subscribe
DCCF
NWDAF
4. Nnwdaf_AnalyticsSubscription_Subscribe
6a. Ndccf_DataManagement_Notify
3. Determine whether the analytics requested are already being collected
2. Determine NWDAF instance
9. Ndccf_DataManagement_Unsubscribe
10. Nnwdaf_AnalyticsSubscription_Unsubscribe
7. Ndccf_DataManagement_Fetch Request
8. Ndccf_DataManagement_Fetch response
5b. Nnwdaf_AnalyticsSubscription_Notify
6b. Ndccf_DataManagement_Notify



image4.emf
Analytics 

Consumer

1. Ndccf_DataManagement_Subscribe

DCCF ADRF

3. Nadrf_DataManagement_RetrievalSubscribe

NWDAF

4. Nnwdaf_DataMangement_Subscribe

5a. Nadrf_DataManagement_RetrievalNotify

5b. Nnwdaf_DataManagementNotify

6a. Ndccf_DataManagement_notify

6b. Ndccf_DataManagement_notify

7. Ndccf_DataManagement_Fetch Request

8. Ndccf_DataManagement_Fetch response

9. Ndccf_DataManagement_Unsubscribe

10. Nadrf_DataManagement_RetrievalUnsubscribe 

11. Nnwdaf_DataManagement_Unsubscribe 

5c. Nadrf_DataManagement_RetrievalNotify

5d. Nnwdaf_DataManagementNotify

2. Determine NWDAF or 

ADRF Instance


Microsoft_Visio_2003-2010_Drawing.vsd
Analytics Consumer


1. Ndccf_DataManagement_Subscribe


DCCF


ADRF


3. Nadrf_DataManagement_RetrievalSubscribe


2. Determine NWDAF or ADRF Instance


NWDAF


4. Nnwdaf_DataMangement_Subscribe


5a. Nadrf_DataManagement_RetrievalNotify


5b. Nnwdaf_DataManagementNotify


6a. Ndccf_DataManagement_notify


6b. Ndccf_DataManagement_notify



image5.emf
Analytics 

Consumer

1. Ndccf_DataManagement_Subscribe

DCCF ADRF

3. Nadrf_DataManagement_RetrievalSubscribe

NWDAF

4. Nnwdaf_DataManagement_Subscribe

5a. Nadrf_DataManagement_RetrievalNotify

5b. Nnwdaf_DataManagement_Notify

6a. Ndccf_DataManagement_notify

6b. Ndccf_DataManagement_notify

7. Ndccf_DataManagement_Fetch Request

8. Ndccf_DataManagement_Fetch response

9. Ndccf_DataManagement_Unsubscribe

10. Nadrf_DataManagement_RetrievalUnsubscribe 

11. Nnwdaf_DataManagement_Unsubscribe 

5c. Nadrf_DataManagement_RetrievalNotify

5d. Nnwdaf_DataManagement_Notify

2. Determine NWDAF or 

ADRF Instance


Microsoft_Visio_2003-2010_Drawing1.vsd
Analytics Consumer


1. Ndccf_DataManagement_Subscribe


DCCF


ADRF


3. Nadrf_DataManagement_RetrievalSubscribe


2. Determine NWDAF or ADRF Instance


NWDAF


4. Nnwdaf_DataManagement_Subscribe


5a. Nadrf_DataManagement_RetrievalNotify


5b. Nnwdaf_DataManagement_Notify


6a. Ndccf_DataManagement_notify


6b. Ndccf_DataManagement_notify



image6.emf
Analytics 

Consumer

6a. Nnwdaf_AnalyticsSubscription_Notify

1. Ndccf_DataManagement_Subscribe

DCCF NWDAF

5. Nnwdaf_AnalyticsSubscription_Subscribe

4. Nmfaf_3daDataManagement_Configure

7a. Nmfaf_3caDataManagement_Notify

MFAF

10. Ndccf_DataManagement_Unsubscribe

11. Nnwdaf_AnalyticsSubscription_Unsubscribe 

12. Nmfaf_3daDataManagement_Deconfigure

8. Nmfaf_3caDataManagement_Fetch Request

9. Nmfaf_3caDataManagement_Fetch response

6b. Nnwdaf_AnalyticsSubscriptionNotify

7b. Nmfaf_3caDataManagement_Notify

2. Determine 

NF Instances

3. Determine if requested data 

is already being collected


Microsoft_Visio_2003-2010_Drawing2.vsd
Analytics Consumer


6a. Nnwdaf_AnalyticsSubscription_Notify


1. Ndccf_DataManagement_Subscribe


DCCF


NWDAF


5. Nnwdaf_AnalyticsSubscription_Subscribe


2. Determine NF Instances


3. Determine if requested data is already being collected


4. Nmfaf_3daDataManagement_Configure


7a. Nmfaf_3caDataManagement_Notify


MFAF


10. Ndccf_DataManagement_Unsubscribe


11. Nnwdaf_AnalyticsSubscription_Unsubscribe 


12. Nmfaf_3daDataManagement_Deconfigure



image7.emf
Analytics 

Consumer

6a. Nnwdaf_AnalyticsSubscription_Notify

1. Ndccf_DataManagement_Subscribe

DCCF NWDAF

5. Nnwdaf_AnalyticsSubscription_Subscribe

4. Nmfaf_3daDataManagement_Configure

7a. Nmfaf_3caDataManagement_Notify

MFAF

10. Ndccf_DataManagement_Unsubscribe

11. Nnwdaf_AnalyticsSubscription_Unsubscribe 

12. Nmfaf_3daDataManagement_Deconfigure

8. Nmfaf_3caDataManagement_Fetch Request

9. Nmfaf_3caDataManagement_Fetch response

6b. Nnwdaf_AnalyticsSubscription_Notify

7b. Nmfaf_3caDataManagement_Notify

2. Determine 

NF Instances

3. Determine if requested data 

is already being collected


Microsoft_Visio_2003-2010_Drawing3.vsd
Analytics Consumer


6a. Nnwdaf_AnalyticsSubscription_Notify


1. Ndccf_DataManagement_Subscribe


DCCF


NWDAF


5. Nnwdaf_AnalyticsSubscription_Subscribe


2. Determine NF Instances


3. Determine if requested data is already being collected


4. Nmfaf_3daDataManagement_Configure


7a. Nmfaf_3caDataManagement_Notify


MFAF


10. Ndccf_DataManagement_Unsubscribe


11. Nnwdaf_AnalyticsSubscription_Unsubscribe 


12. Nmfaf_3daDataManagement_Deconfigure



image8.emf
Analytics 

Consumer

1. Ndccf_DataManagement_Subscribe

DCCF ADRF

3. Nmfaf_DataManagement_Configure

4. Nadrf_DataManagement_RetrievalSubscribe

5. Nadrf_DataManagement_RetrievalSubscribe response

NWDAF

6. Nnwdaf_DataMangement_Subscribe

7. Nnwdaf_DataManagement_Subscribe response

MFAF

8a. Nadrf_DataManagement_RetrievalNotify

8b. Nnwdaf_DataManagementNotify

8c. Nadf_DataManagement_RetrievalNotify

8d. Nnwdaf_DataManagementNotify

9a. Nmfaf_3caDataManagement_notify

9b. Nmfaf_3caDataManagement_notify

10. Nmfaf_3caDataManagement_Fetch Request

11. Nmfaf_3caDataManagement_Fetch response

12. Ndccf_DataManagement_Unsubscribe

13. Nadrf_DataManagement_RetrievalUnsubscribe 

15. Nmfaf_3daDataManagement_Deconfigure

14. Nnwdaf_DataManagement_Unsubscribe 

2. Determine NWDAF or 

ADRF Instance


Microsoft_Visio_2003-2010_Drawing4.vsd
Analytics Consumer


1. Ndccf_DataManagement_Subscribe


DCCF


ADRF


3. Nmfaf_DataManagement_Configure


4. Nadrf_DataManagement_RetrievalSubscribe


5. Nadrf_DataManagement_RetrievalSubscribe response


2. Determine NWDAF or ADRF Instance


NWDAF


6. Nnwdaf_DataMangement_Subscribe


7. Nnwdaf_DataManagement_Subscribe response


MFAF


8a. Nadrf_DataManagement_RetrievalNotify


8b. Nnwdaf_DataManagementNotify


8c. Nadf_DataManagement_RetrievalNotify


8d. Nnwdaf_DataManagementNotify


9a. Nmfaf_3caDataManagement_notify


9b. Nmfaf_3caDataManagement_notify



image9.emf
Analytics 

Consumer

1. Ndccf_DataManagement_Subscribe

DCCF ADRF

3. Nmfaf_DataManagement_Configure

4. Nadrf_DataManagement_RetrievalSubscribe

5. Nadrf_DataManagement_RetrievalSubscribe response

NWDAF

6. Nnwdaf_DataManagement_Subscribe

7. Nnwdaf_DataManagement_Subscribe response

MFAF

8a. Nadrf_DataManagement_RetrievalNotify

8b. Nnwdaf_DataManagement_Notify

8c. Nadrf_DataManagement_RetrievalNotify

8d. Nnwdaf_DataManagement_Notify

9a. Nmfaf_3caDataManagement_notify

9b. Nmfaf_3caDataManagement_notify

10. Nmfaf_3caDataManagement_Fetch Request

11. Nmfaf_3caDataManagement_Fetch response

12. Ndccf_DataManagement_Unsubscribe

13. Nadrf_DataManagement_RetrievalUnsubscribe 

15. Nmfaf_3daDataManagement_Deconfigure

14. Nnwdaf_DataManagement_Unsubscribe 

2. Determine NWDAF or 

ADRF Instance


Microsoft_Visio_2003-2010_Drawing5.vsd
Analytics Consumer


1. Ndccf_DataManagement_Subscribe


DCCF


ADRF


3. Nmfaf_DataManagement_Configure


4. Nadrf_DataManagement_RetrievalSubscribe


5. Nadrf_DataManagement_RetrievalSubscribe response


2. Determine NWDAF or ADRF Instance


NWDAF


6. Nnwdaf_DataManagement_Subscribe


7. Nnwdaf_DataManagement_Subscribe response


MFAF


8a. Nadrf_DataManagement_RetrievalNotify


8b. Nnwdaf_DataManagement_Notify


8c. Nadrf_DataManagement_RetrievalNotify


8d. Nnwdaf_DataManagement_Notify


9a. Nmfaf_3caDataManagement_notify


9b. Nmfaf_3caDataManagement_notify



image10.emf
9a. Nnwdaf_DataManagement_Unsubscribe request 

(Subscription Correlation ID)

9b. Nnwdaf_DataManagement_Unsubscribe response ()

2a. Nnwdaf_DataManagement_Subscribe request

1. Identification of further 

data required

NWDAF Service 

Consumer

NWDAF

4b. (Optional) Data Collection

2b. Nnwdaf_DataManagement_Subscribe response 

(Subscription Correlation ID)

6b. Nnwdaf_DataManagement_Notify (Notification 

Correlation ID, Requested Data)

7a. Nnwdaf_DataManagement_Fetch request (Notification 

correlation ID (+ Fetch Correlation ID))

7b. Nnwdaf_DataManagement_Fetch response 

(Requested Data)

8. Requested Data use in 

further processing

5. Data Exposure 

Preparation

Data Source

3. Determine if required 

data available

4a. (Optional) Determine 

data sources

6a. Nnwdaf_DataManagement_Notify response (Notification 

Correlation ID , Fetch Correlation ID, Target Address for Retrieval)

Fetch Data

Unsubscribe

 


oleObject1.bin
[image: image1.emf]9a. Nnwdaf_DataManagement_Unsubscribe request 


(Subscription Correlation ID)


9b. Nnwdaf_DataManagement_Unsubscribe response ()


2a. Nnwdaf_DataManagement_Subscribe request


1. Identification of further 


data required


NWDAF Service 


Consumer


NWDAF


4b. (Optional) Data Collection


2b. Nnwdaf_DataManagement_Subscribe response 


(Subscription Correlation ID)


6b. Nnwdaf_DataManagement_Notify (Notification 


Correlation ID, Requested Data)


7a. Nnwdaf_DataManagement_Fetch request (Notification 


correlation ID (+ Fetch Correlation ID))


7b. Nnwdaf_DataManagement_Fetch response 


(Requested Data)


8. Requested Data use in 


further processing


5. Data Exposure 


Preparation


Data Source


3. Determine if required 


data available


4a. (Optional) Determine 


data sources


6a. Nnwdaf_DataManagement_Notify response (Notification 


Correlation ID , Fetch Correlation ID, Target Address for Retrieval)


Fetch Data


Unsubscribe





image11.emf
Data 

Consumer

5a. Nnf_EventExposure_Notify

1. Ndccf_DataManagement_Subscribe

DCCF

Data 

Source

4. Nnf_EventExposure_Subscribe

6a. Ndccf_DataManagement_Notify

10. Ndccf_DataManagement_Unsubscribe

11. Nnf_EventExposure_Unsubscribe 

8. Ndccf_DataManagement_Fetch Request

9. Ndccf_DataManagement_Fetch response

5b. Nnf_EventExposure_Notify

6b. Ndccf_DataManagement_Notify

2. Determine NF 

Instances

3. Determine if requested 

data is available at DCCF

7a. Data collection from OAM as described in steps 

1-4 Figure 6.2.3.2-1

7b. Ndccf_DataManagement_Notify


Microsoft_Visio_Drawing3.vsdx

Data Fetch


Unsubscribe

Data Consumer
5a. Nnf_EventExposure_Notify
1. Ndccf_DataManagement_Subscribe
DCCF
Data Source
4. Nnf_EventExposure_Subscribe
6a. Ndccf_DataManagement_Notify
10. Ndccf_DataManagement_Unsubscribe
11. Nnf_EventExposure_Unsubscribe
8. Ndccf_DataManagement_Fetch Request
9. Ndccf_DataManagement_Fetch response
5b. Nnf_EventExposure_Notify
6b. Ndccf_DataManagement_Notify
2. Determine NF Instances
3. Determine if requested data is available at DCCF
7a. Data collection from OAM as described in steps 1-4 Figure 6.2.3.2-1
7b. Ndccf_DataManagement_Notify



image12.emf
Data 

Consumer

1. Ndccf_DataManagement_Subscribe

DCCF ADRF

3. Nadrf_DataManagement_RetrievalSubscribe

NWDAF

4. Nnwdaf_DataMangement_Subscribe

5a. Nadrf_DataManagement_RetrievalNotify

5b. Nnwdaf_DataManagementNotify

6a. Ndccf_DataManagement_notify

6b. Ndccf_DataManagement_notify

7. Ndccf_DataManagement_Fetch Request

8. Ndccf_DataManagement_Fetch response

9. Ndccf_DataManagement_Unsubscribe

10. Nadrf_DataManagement_RetrievalUnsubscribe 

11. Nnwdaf_DataManagement_Unsubscribe 

5c. Nadrf_DataManagement_RetrievalNotify

5d. Nnwdaf_DataManagementNotify

2. Determine NWDAF or 

ADRF Instance


Microsoft_Visio_2003-2010_Drawing6.vsd
Data Consumer


1. Ndccf_DataManagement_Subscribe


DCCF


ADRF


3. Nadrf_DataManagement_RetrievalSubscribe


2. Determine NWDAF or ADRF Instance


NWDAF


4. Nnwdaf_DataMangement_Subscribe


5a. Nadrf_DataManagement_RetrievalNotify


5b. Nnwdaf_DataManagementNotify


6a. Ndccf_DataManagement_notify


6b. Ndccf_DataManagement_notify



image13.emf
Data 

Consumer

1. Ndccf_DataManagement_Subscribe

DCCF ADRF

3. Nadrf_DataManagement_RetrievalSubscribe

NWDAF

4. Nnwdaf_DataManagement_Subscribe

5a. Nadrf_DataManagement_RetrievalNotify

5b. Nnwdaf_DataManagement_Notify

6a. Ndccf_DataManagement_Notify

6b. Ndccf_DataManagement_Notify

7. Ndccf_DataManagement_Fetch Request

8. Ndccf_DataManagement_Fetch response

9. Ndccf_DataManagement_Unsubscribe

10. Nadrf_DataManagement_RetrievalUnsubscribe 

11. Nnwdaf_DataManagement_Unsubscribe 

5c. Nadrf_DataManagement_RetrievalNotify

5d. Nnwdaf_DataManagement_Notify

2. Determine NWDAF or 

ADRF Instance


Microsoft_Visio_2003-2010_Drawing7.vsd
Data Consumer


1. Ndccf_DataManagement_Subscribe


DCCF


ADRF


3. Nadrf_DataManagement_RetrievalSubscribe


2. Determine NWDAF or ADRF Instance


NWDAF


4. Nnwdaf_DataManagement_Subscribe


5a. Nadrf_DataManagement_RetrievalNotify


5b. Nnwdaf_DataManagement_Notify


6a. Ndccf_DataManagement_Notify


6b. Ndccf_DataManagement_Notify



image14.emf
Data 

Consumer

6a. Nnf_EventExposure_Notify

1. Ndccf_DataManagement_Subscribe

DCCF

Data 

Source

5. Nnf_EventExposure_Subscribe

4. Nmfaf_3daDataManagement_Configure

7a. Nmfaf_3caDataManagement_Notify

MFAF

10. Ndccf_DataManagement_Unsubscribe

11. Nnf_EventExposure_Unsubscribe 

12. Nmfaf_3daDataManagement_Deconfigure

8. Nmfaf_3caDataManagement_Fetch Request

9. Nmfaf_3caDataManagement_Fetch response

6b. Nnf_EventExposure_Notify

7b. Nmfaf_3caDataManagement_Notify

2. Determine 

NF Instances

3. Determine if requested data 

is already being collected


Microsoft_Visio_2003-2010_Drawing8.vsd
Data Consumer


6a. Nnf_EventExposure_Notify


1. Ndccf_DataManagement_Subscribe


DCCF


Data Source


5. Nnf_EventExposure_Subscribe


2. Determine NF Instances


3. Determine if requested data is already being collected


4. Nmfaf_3daDataManagement_Configure


7a. Nmfaf_3caDataManagement_Notify


MFAF


10. Ndccf_DataManagement_Unsubscribe


11. Nnf_EventExposure_Unsubscribe 


12. Nmfaf_3daDataManagement_Deconfigure



image15.emf
Data 

Consumer

1. Ndccf_DataManagement_Subscribe

DCCF ADRF

3. Nmfaf_DataManagement_Configure

4. Nadrf_DataManagement_RetrievalSubscribe

5. Nadrf_DataManagement_RetrievalSubscribe response

NWDAF

6. Nnwdaf_DataMangement_Subscribe

7. Nnwdaf_DataManagement_Subscribe response

MFAF

8a. Nadrf_DataManagement_RetrievalNotify

8b. Nnwdaf_DataManagementNotify

8c. Nadf_DataManagement_RetrievalNotify

8d. Nnwdaf_DataManagementNotify

9a. Nmfaf_3caDataManagement_notify

9b. Nmfaf_3caDataManagement_notify

10. Nmfaf_3caDataManagement_Fetch Request

11. Nmfaf_3caDataManagement_Fetch response

12. Ndccf_DataManagement_Unsubscribe

13. Nadrf_DataManagement_RetrievalUnsubscribe 

15. Nmfaf_3daDataManagement_Deconfigure

14. Nnwdaf_DataManagement_Unsubscribe 

2. Determine NWDAF or 

ADRF Instance


Microsoft_Visio_2003-2010_Drawing9.vsd
Data Consumer


1. Ndccf_DataManagement_Subscribe


DCCF


ADRF


3. Nmfaf_DataManagement_Configure


4. Nadrf_DataManagement_RetrievalSubscribe


5. Nadrf_DataManagement_RetrievalSubscribe response


2. Determine NWDAF or ADRF Instance


NWDAF


6. Nnwdaf_DataMangement_Subscribe


7. Nnwdaf_DataManagement_Subscribe response


MFAF


8a. Nadrf_DataManagement_RetrievalNotify


8b. Nnwdaf_DataManagementNotify


8c. Nadf_DataManagement_RetrievalNotify


8d. Nnwdaf_DataManagementNotify


9a. Nmfaf_3caDataManagement_notify


9b. Nmfaf_3caDataManagement_notify



image16.emf
Data 

Consumer

1. Ndccf_DataManagement_Subscribe

DCCF ADRF

3. Nmfaf_3daDataManagement_Configure

4. Nadrf_DataManagement_RetrievalSubscribe

5. Nadrf_DataManagement_RetrievalSubscribe response

NWDAF

6. Nnwdaf_DataManagement_Subscribe

7. Nnwdaf_DataManagement_Subscribe response

MFAF

8a. Nadrf_DataManagement_RetrievalNotify

8b. Nnwdaf_DataManagement_Notify

8c. Nadf_DataManagement_RetrievalNotify

8d. Nnwdaf_DataManagement_Notify

9a. Nmfaf_3caDataManagement_Notify

9b. Nmfaf_3caDataManagement_Notify

10. Nmfaf_3caDataManagement_Fetch Request

11. Nmfaf_3caDataManagement_Fetch response

12. Ndccf_DataManagement_Unsubscribe

13. Nadrf_DataManagement_RetrievalUnsubscribe 

15. Nmfaf_3daDataManagement_Deconfigure

14. Nnwdaf_DataManagement_Unsubscribe 

2. Determine NWDAF or 

ADRF Instance


Microsoft_Visio_2003-2010_Drawing10.vsd
Data Consumer


1. Ndccf_DataManagement_Subscribe


DCCF


ADRF


3. Nmfaf_3daDataManagement_Configure


4. Nadrf_DataManagement_RetrievalSubscribe


5. Nadrf_DataManagement_RetrievalSubscribe response


2. Determine NWDAF or ADRF Instance


NWDAF


6. Nnwdaf_DataManagement_Subscribe


7. Nnwdaf_DataManagement_Subscribe response


MFAF


8a. Nadrf_DataManagement_RetrievalNotify


8b. Nnwdaf_DataManagement_Notify


8c. Nadf_DataManagement_RetrievalNotify


8d. Nnwdaf_DataManagement_Notify


9a. Nmfaf_3caDataManagement_Notify


9b. Nmfaf_3caDataManagement_Notify



image17.emf
Data 

Consumer

4. Ndccf_DataManagement_Subscribe

DCCF ADRF

2. Ndccf_ContextManagement_Register/

    Ndccf_ContextManagement_Update

NWDAF

3. Ndccf_ContextManagement_Register Response/

    Ndccf_ContextManagement_Update Response

1. Collect data 

directly, i.e. not 

via DCCF

1. Collect data 

directly, i.e. not 

via DCCF

5. Ndccf_ContextManagement_Deregister


Microsoft_Visio_2003-2010_Drawing11.vsd
Data Consumer


4. Ndccf_DataManagement_Subscribe


DCCF


ADRF


2. Ndccf_ContextManagement_Register/
    Ndccf_ContextManagement_Update


1. Collect data directly, i.e. not via DCCF


NWDAF


3. Ndccf_ContextManagement_Register Response/
    Ndccf_ContextManagement_Update Response




 


 


SA WG2 Meeting #146e


 


S2


-


210


6612


 


August 16 


–


 


27, 2021


                                             


  


 


 


 


  


 


Revision of 


S2


-


2105328


 


CR


-


Form


-


v12.1


 


CHANGE REQUEST


 


 


 


23.288


 


CR


 


0377


 


rev


 


1


 


Current version:


 


17.1.0


 


 


 


For 


HELP


 


on using this form


: c


omprehensive instructions can be found at 


 


http://www.3gpp.org/Change


-


Requests


.


 


 


 


Proposed change affects:


 


UICC a


pps


 


 


ME


 


 


Radio Access Network


 


 


Core Network


 


X


 


 


 


Title:


 


 


Resolving editor's note


s


 


for references to NWDAF services


 


and cleanup for call flows


 


 


 


Source to WG:


 


Nokia, Nokia Shanghai Bell


, Intel


 


Source to TSG:


 


S2


 


 


 


Work item code:


 


eNA_Ph2


 


 


Date:


 


2021


-


08


-


10


 


 


 


 


 


 


Category:


 


F


 


 


Release:


 


Rel


-


17


 


 


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


 


(Rel


ease 8)


 


Rel


-


9


 


(Release 9)


 


Rel


-


10


 


(Release 10)


 


Rel


-


11


 


(Release 11)


 


…


 


Rel


-


15


 


(Release 15)


 


Rel


-


16


 


(Release 16)


 


Rel


-


17


 


(Release 17)


 


Rel


-


18


 


(Release 18)


 


 


 


Reason for change:


 


There are a few remaining editor's notes in TS 23.288 about references to 


NWDAF 


service operation specification clause.


 


 


There are a few issues with Nnwdaf_DataManagement service operation 


names in:


 


Step 4 in figure 6.1.4.3


-


1 


 


Step 6 in figure 6.1.4.5


-


1


 


Step 4 in figure 6.2.6.3.3


-


1 


 


Step 6 in figure 6.2.6.3.5


-


1 


 


 


There is an issue with Nadrf service operation name in step 


8c in figure 


6.1.4.5


-


1


 


and step 3 in 


figure 6.2.6.3.5


-


1


.


 


 


Several editorial issues with NWDAF, DCCF, ADRF, MFAF service 


operations need to be fixed.


 


 


Also, a thoroug


h check on Nadrf services name and service operations 


name through TS 23.288 concludes that there are no further issues beyond 


the ones listed above, hence editor's note in clause 10.1 can be deleted.


 


 


 


 


Summary of change:


 


Adding appropriate 


references and deleting corresponding editor's notes.


 


 


Editor's note in step 2 in 6.1.4.5 is removed without any change since the 


text in the paragraph above


 


the editor's note already


 


refers to clause 5A and 


5B


.


 


 


Modifying call flows to apply correct Nnwda


f and Nadrf service operations 


name, and deleting edito


r


's note in clause 10.1.


 


 


Service operation names aligned through TS 23.288.


 


 


 


 




    SA WG2 Meeting #146e   S2 - 210 6612   August 16  –   27, 2021                                                             Revision of  S2 - 2105328  

CR - Form - v12.1  

CHANGE REQUEST  

 

 23.288  CR  0377  rev  1  Current version:  17.1.0   

 

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

 

 

Proposed change affects:  UICC a pps   ME   Radio Access Network   Core Network  X  

 

 

Title:    Resolving editor's note s   for references to NWDAF services   and cleanup for call flows  

  

Source to WG:  Nokia, Nokia Shanghai Bell , Intel  

Source to TSG:  S2  

  

Work item code:  eNA_Ph2   Date:  2021 - 08 - 10  

     

Category:  F   Release:  Rel - 17  

 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   (Rel ease 8)   Rel - 9   (Release 9)   Rel - 10   (Release 10)   Rel - 11   (Release 11)   …   Rel - 15   (Release 15)   Rel - 16   (Release 16)   Rel - 17   (Release 17)   Rel - 18   (Release 18)  

  

Reason for change:  There are a few remaining editor's notes in TS 23.288 about references to  NWDAF  service operation specification clause.     There are a few issues with Nnwdaf_DataManagement service operation  names in:   Step 4 in figure 6.1.4.3 - 1    Step 6 in figure 6.1.4.5 - 1   Step 4 in figure 6.2.6.3.3 - 1    Step 6 in figure 6.2.6.3.5 - 1      There is an issue with Nadrf service operation name in step  8c in figure  6.1.4.5 - 1   and step 3 in  figure 6.2.6.3.5 - 1 .     Several editorial issues with NWDAF, DCCF, ADRF, MFAF service  operations need to be fixed.     Also, a thoroug h check on Nadrf services name and service operations  name through TS 23.288 concludes that there are no further issues beyond  the ones listed above, hence editor's note in clause 10.1 can be deleted.    

  

Summary of change:  Adding appropriate  references and deleting corresponding editor's notes.     Editor's note in step 2 in 6.1.4.5 is removed without any change since the  text in the paragraph above   the editor's note already   refers to clause 5A and  5B .     Modifying call flows to apply correct Nnwda f and Nadrf service operations  name, and deleting edito r 's note in clause 10.1.     Service operation names aligned through TS 23.288.    

  

