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	Reason for change:
	Removal of 2 FFSs directly related to the Event Muting Mechanism description:

Editor's note:	How the Event consumer NF knows that the Event producer NF supports muting notifications is FFS.
Editor's note:	The usage of the Event Muting mechanism of NWDAF and DCCF exposed events has to be aligned with the mechanisms for formatting and processing defined for the Nxxxx_DataManagement.

Removal of FSS in Formatting and Processing description related to the alignment with the Event Muting Mechanism:

Editor’s Note: Formatting and Processing should be aligned with normative text that supports TR23.700-91 Conclusions in Clause 8.11.3 “Signalling reduction via Event Exposure service enhancement”.


	
	

	Summary of change:
	
First change is related to the alignment between the Event Muting Mechanism and the Formatting and Processing mechanisms. We propose to include a new parameter in the Formatting and Processing description called Recursive Event Clubbing, which is a flag that indicates to NWDAF or DCCF (entities that expose the Nxxxx_DataManagement service) that any further data collection needs to either also use the Notification Event Clubbing + Recursive Event Clubbing (in case of next source of data is DCCF or NWDAF) or the Event Mutting Mechanism (in case source of data is an NF). 

Second change is related to defining how the Event Consumer NF knows that a Event Producer NF supports the Event Muting mechanism. 


We propose that The NF Consumer does not need to know such information, it simply tries to request the subscription with such mechanism,if the NF producer do not support, it sends a rejection with the indication of no support for this mechanism and the NF consumer tries again without using the deactivation notification flag. 
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Mis-alignment between Extensions of Event Exposure and Formatting and Processing definitions for data collection performed by DCCF and NWDAF. 
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* * * * First change * * * *
[bookmark: _Toc66365927]
5A.4		Data Formatting and Processing 
Formatting and Processing instructions may be provided in requests by Data Consumers via the Ndccf_DataManagement service. When using the Messaging Framework, the DCCF sends the instructions to the Messaging Framework via the Nmfaf_3daData_Management Service so the MFAF may process and format the data before sending notifications to the Data Consumers / notification endpoints. When using Data Delivery via the DCCF, the DCCF performs processing and formatting before sending notifications.
Formatting determines when a notification is sent to the Consumer. Formatting Instructions comprise:
-	Notification Event clubbing: Buffering and sending of several notifications in one message.
-	Recursive Event clubbing: Indicates that further data retrieval from data sources shall include the Notification Event Clubing flag and Recursive Event clubbing parameters, in case of further data collection from DCCF or NWDAF; or the Muting Event Mechanism related parameters as described in Clause 6.2.7 for further data collection from NFs. 
-	Notification Time Window (example: notifications are buffered and sent between 2 and 3 AM).
-	Cross event reference-based notification: When a subscribing NF is subscribing to multiple events (e.g.: event X and event Y) the notification for an Event-X is buffered and reported only when the Event-Y occurs.
-	Consumer triggered Notification: Notifications are buffered until the consumer requests delivery using Ndccf_DataManagement or Nmfaf_3caDataManagement Service.
-	Exact time-based Notification: Notifications are sent to the Consumer at an exact time, irrespective of whether the event occurs (example: every 30 min).
-	Increasing time window based notification: Notifications are sent to the Consumer at an increasing periodicity (example: the first notification is sent immediately, subsequent received notifications are sent after 5 min, then after 10 min, then after 15 min, etc.).
For an ADRF endpoint, Formatting Instructions sent to the messaging framework may further specify whether Nmfaf services are used to deliver notifications to an ADRF, or whether the data are sent to the ADRF using a Nadrf service.
Processing instructions allow summarizing of notifications to reduce the volume of data reported to the Data Consumer. The processing may result in joining multiple notifications into a single combined notification, or the combining of information from multiple notifications into a common report.
Editor's note:	Formatting and Processing should be aligned with normative text that supports TR 23.700‑91 Conclusions in clause 8.11.3 "Signalling reduction via Event Exposure service enhancement".
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* * * * Second change * * * *
[bookmark: _Toc68001531]6.2.7	Data Collection with Event Muting Mechanism
[bookmark: _Toc68001532]6.2.7.1	General
Additional mechanisms to limit signalling between Event Producer NF (e.g. AMF, SMF, DCCF, NWDAF) and Event Consumer NF (NWDAF, DCCF) are provided , with the Event Provider NFs enhanced with the optional capability of muting the notification of the events while storing for a limited time and limited size the events until the Event Consumer NF retrieves such mute stored events.
Editor's note:	How the Event consumer NF knows that the Event producer NF supports muting notifications is FFS.
[bookmark: _Toc68001533]6.2.7.2	Procedure for Data Collection with Event Muting Mechanism
Editor's note:	The usage of the Event Muting mechanism of NWDAF and DCCF exposed events has to be aligned with the mechanisms for formatting and processing defined for the Nxxxx_DataManagement.
The mute storage of events mechanism in the DCCF, the NWDAF, or NFs 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 events but halt the notification to the consumer. The number of stored events may be limited based on NF configuration; when this number is reached, the NF continues to store new events and deletes the oldest events.
-	Retrieval notification flag: The event consumer NF includes in an event subscription modification request the subscription identification and the retrieval notification flag to indicate to the event producer NF to send the past collected events not already sent to this consumer NF. After sending the past collected events the event producer continues to store events without sending notifications to the event consumer.
Using the event muting mechanism NWDAF, DCCF can subscribe to events from NFs such as AMF and SMF, to avoid constant notifications and retrieve the mute stored events when it requires.
The procedure in Figure 6.2.7.2-1 is used by Event Consumer NF to control the frequency of data collection from Event Producer NFs via Event Exposure.
Event Producer NF
Event Consumer NF
0. Local Policies 
1. Nnf_EventExposure_Subscribe (Event ID, Reporting Mode = Deactivate Notification Flag)
2. Event Collection
3. Local Policies
4. Nnf_EventExposure_Subscribe (Event ID, Reporting Mode = Retrieval Notification Flag)
5. Nnf_EventExposure_Notify
6. Event Collection

[image: ]
Figure 6.2.7.2-1: Procedure for muting event notification
0a.	The Event Consumer NF, such as NWDAF or DCCF, is configured with local policies that are used to determine when the muted storage of events is triggered. 
0b.	The Event Consumer NF, such as NWDAF or DCCF, received a request with the Formatting and Processing parameters set to Recursive Event Clubbing, which indicates that data collection from NFs shall use the event muting mechanisms.  
1.	The Event Consumer NF 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. 
If The the Event Producer NF supports the deactivate notification flag, the Event Producer NF sends a response back including the Subscription Correlation ID and an indication of successful deactivation of notifications. The Event Consumer NF may request the Event Producer NF to store data related to Event ID(s), or aggregated data related to UE(s).
If the the Event Producer NF does not supports the deactivate notification flag, the Event Producer NF sends a response back including an indication of failure on activating the deactivation notification flag. In this case, the Event Consumer NF re-sends the subscription request without including in the event reporting information the deactivate notification flag. 
NOTE 1: 	If the the Event Producer NF receives a subscription without the deactivate notification flag, the steps 2 – 6 are not executed and the Event Producer NF performs the event notification as defined in TS 23.502 Clause 4.15
2.	Based on the request from Event Consumer NF, the Event Producer NF triggers a window of event collection for the Event Consumer NF subscription with the indication of "deactivate notification flag". The Event Producer 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.	Based on local policies, the Event Consumer NF decides when to request the muted stored events from the Event Producer NF.
4.	Event Consumer NF invokes the Nnf_EventExposure_Subscribe service operation from the Event Producer NF including, the Event ID, the Subscription Correlation ID, and the retrieval notification flag. These parameters denote the identification of the transaction required by the Event Consumer NF, i.e. retrieve muted stored events for a subscribed Event ID and trigger a new time window of muted stored event generation without notification.
5.	Event Producer NF based on the parameters received in the request from Event Consumer NF verifies whether there is a subscription to the requested Event ID with a deactivate notification flag. In positive case, Event Producer NF identifies and sends the past collected events muted during the period between the received retrieval notification flag and the last deactivate flag received from the Event consumer NF for the Event ID, the Subscription Correlation ID.
6.	The Event Producer NF checks 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 event muted storage and deactivates the subscription. If not expired, the Event Producer NF trigger another time window for muted stored of produced events, sets back the deactivated notification flag for the Event ID and Subscription Correlation ID.
NOTE 2:	Event Consumer NF shall change an existing subscription to an Event Producer NF using muted stored events into a regular notification of events by invoking Nnf_EventExposure_Subscribe service operation from Event Producer NF without deactivate notification flag or retrieval notification flag. 

* * * * End of changes * * * *
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