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Abstract: This contribution addresses KI#11 and proposes the mechanism for reducing the frequency of notifications that are transmitted by the source NF when NWDAF need to collect data to prepare for future requests of analytics IDs.
1. Discussion
TR 23.700-91 defines in KI#11 that mechanisms for the following issues need to be studied:

· Reduce signalling load for data collection;

· Which enhanced mechanisms can be defined for NWDAF and NFs to minimize the load for data collection
· How to reduce frequency of notifications that are transmitted by the source NF

Data collection in preparation for future request is foreseen in TS 23.288 Clause 6.2.1. Nevertheless, but there is not any specific procedure or description of how can NWDAF perform such preparation for future request, nor what is the data collection impact of such mechanism. 
The goal of preparation for future requests is to allow NWDAF to trigger data collection without being associated with a specific analytics ID request in order to prepare the dataset for future requests. Therefore, NWDAF will have the required data for training
Current Event Framework definition allows consumers to subscribe to Event IDs with the Event Reporting Information field defining the frequency that data will be reported to the consumer. Consumers can indicate in such filter the amount of occurrence of events, a time window for receiving the events, a flag to signal the NF to immediately send the event at subscription. 

However, with current fields of the Event Exposure, NWDAF still will be receiving periodic notifications from the source NFs, while for offline data collection (i.e. data collection related to training), NWDAF just needs the data available at a certain point in time. . This leads to unnecessary load at NFs, increase of unnecessary traffic related to the events being sent from NFs to NWDAF. 

Therefore, we propose a new produce for efficient offline data collection reusing the Event Reporting Information to allow reduction on the frequency of notifications transmitted by the source NFs. 

Such new procedure allow NWDAF to retrieve bulks of data using a new defined flag in the Event Reporting Information that allow NWDAF to deactivate and activate the moments when the NF actually sends the collected data/events to the NWDAF. 
2. Text Proposal

It is proposed the following changes to TR 23.700-91 [2].
1st change of TR 23.700-91
6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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2nd change of TR 23.700-91
6.X
Solution X: Reduction of Frequency Notifications from NFs for Offline Data Collection

This clause describes a solution for enabling NWDAF to collect data offline from the NFs via Event Exposure framework for training. The Event Exposure framework is extended to enable the reduction of signalling between NFs and NWDAF. 
6.X.1
High-level Description

This solution proposes an enhanced mechanism in the Event Exposure for offline data collection, where NWDAF, i.e., the consumer of the exposed events, can activate or deactivate the reception of notifications from the NFs. This allows NWDAF to collect data from NFs in bulks and reduce the signalling between NWDAF and NF.
The offline data collection mechanism reuses the Event Reporting Information field of Event Exposure Framework to include the following flags:

-
Deactivate notification flag: The event consumer NF includes in the subscription to an event ID the deactivation flag to indicate to the event provider NF to collect, store the requested event but halt the notification to the consumer. 

-
Activate-deactivate notification flag: The event consumer NF includes in an event subscription modification request the subscription identification and the activate-deactivate flag to indicate to the event producer NF to send the past collected events in the period between the received activate-deactivate flag and the last deactive flag to the consumer for such subscription identification. After sending the past collected events the event producer triggers another window of event collection without sending notifications to the event consumer. 

Using the enhanced mechanism in the Event Reporting Information, NWDAF can subscribe to events from NFs such as AMF and SMF, avoid notifications and retrieve the data in bulk when NWDAF requires. 
Editor’s Note: It is FFS to define the trigger of the offline data collection in alignment with solutions in KI#13.  

6.X.2
Procedure for Reducing Frequency of Offline Data Collection from NFs
The procedure in Figure 6.X.2-1 is used by NWDAF to control the frequency of data collection from NFs via Event Exposure for offline data collection (i.e., data collection related to training). .

Editor’s Note: It is FFS to investigate the reuse of this procedure for online data collection (i.e., data collection related to inference). 
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Figure 6.X.2-1: Offline Data Collection reusing Event Exposure from NFs
1. The NWDAF subscribes for a (set of) Event ID(s) by invoking the Nnf_EventExposure_Subscribe service operation including in event reporting information the deactivate notification flag. The NF sends a response back including the Subscription Correlation ID and an indication of successful deactivation of notifications. 

2. The NFs triggers a window of offline event collection for the NWDAF subscription with the indication of "deactivate notification flag". The NF keeps the association between the Event ID, Subscription Correlation ID (which identifies the consumer of the event), subscriber information (e.g., notification target information) and the status of the transaction between the NF and the NWDAF as "collecting events / non-notification".

3. Upon triggers such as analytics subscription/request for statistics, or local policies, NWDAF decides that the events requested from the NF with deactivation of notification, are now required. 

4. NWDAF invokes the event subscription service operation from the NF including, with the Event ID, the Subscription Correlation ID, and the activate-deactive notification flag. These parameters denote the identification of the transaction required by the NWDAF, i.e., retrieve data for a subscribed Event ID and trigger a new time window of event generation without notification. 

5. NFs based on the parameters received in the request from NWDAF if there is an existent subscription to an Event ID with a deactivate notification flag. In positive case, NF identifies and sends the past collected events in the period between the received activate-deactivate flag and the last deactivate flag received from the consumer for such subscription identification. 

6. The NFs check whether overall event reporting information (e.g., the maximum time window for the subscription of such Event ID) has expired. If yes, it does not trigger another round of offline event collection and deactivates the subscription. If not expired, the NFs trigger another time window for collecting the requested event ID(s) without notifying them to NWDAF. 

6.X.3
Impacts on services, entities and interfaces
NFs:
-
Support functionality of deactivation and activation-deactivation flags in the event reporting information. 

NWDAF: 

-
Triggering the new procedure for offline data collection. 

END OF CHANGES
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