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Abstract of the contribution: This contribution updates Solution #9 to add additional solution details. 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
This contribution provides additional details and clarifications for Solution #9. The updates cover the following:
1. Messaging Framework Adaptors (DA, 3CA and 3PA) are further described, including services offered by the Adaptors and the behaviour of adaptors towards 3GPP entities. 
2. The interface between the Data Consumer and the DCCF is further described, including proposed service operations and parameters. 
3. The handling of historical data, including how it is requested and the role of the Data Management Framework in providing historical data to Consumers. 
4. How a 3CA knows the notification endpoint of a rel-17 consumer and how a 3PA associates a Messaging Framework “Data Tag” (eg: a “topic” in some message framework protocols) with an incoming notification is clarified in the call flow.
5. 3CA functions to differentiate notification formatting, which changes how/when notifications are sent to the consumer (eg: via clubbing) and notification processing, which may reduce the amount of data sent to a Consumer by providing condensed notification, particularly for historical data is described.
6. Processing of Notifications by the 3CA is described.
7. Other minor updates to clarify wording

*** Start Change ***
[bookmark: _Toc31096565]6.9	Solution #9: Data Management Framework for 5GC
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This Solution addresses aspects of KI #1, KI#2 and KI#11 dealing with Data/Information Management and logical NWDAF decomposition.
It proposes a decomposition of the NWDAF so a Data Management Framework for 5GC is separated from Analytics functions (KI#1). The Data Management Framework for 5GC uses the Consumer/Producer model of the 5GS services-based architecture to efficiently exchange data/information of different types. This includes:
-	Data retrieved from various sources (e.g. OA&M, and NFs such as AMF, SMF, PCF and AF), to be used as a basis for computing analytics as per Rel-16, NWDAF Analytics (KI#11)
-	Analytics output from an NWDAF Producer sent to an NWDAF Consumer (KI#2) to support a hierarchy of NWDAF instances or sent to multiple network functions.
NOTE:	In the above, an NWDAF Producer provides Analytics to a Consumer (e.g. using the Services defined in TS 23.288 [5] clause 7). An NWDAF Consumer is an NWDAF that Consumes the Analytics of another NWDAF (e.g.: using the services of the NWDAF Producer).
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6.9.2.1	General
The Data Management Framework for 5GC is shown in Figure 6.9.2.1-1. It is backwards compatible with a Rel. 16 NWDAF. Specifically:
a	No change is proposed to the Rel-16 Nnwdaf services defined in TS 23.288 clause 7. These are the services offered by an NWDAF to a Consumer of NWDAF analytics
b	No change is proposed to the Rel-16 NF Services consumed to obtain Data. These are the services offered by NFs (e.g.: AMF, SMF, PCF, UDM, etc.), mostly in the form of Event Exposure as described in TS 23.288 Table 6.2.2.1-1. When a DCCF requests data from one of these sources, it uses the NF services defined in Rel-16. Hence the Rel-17 solution is backwards compatible with Rel-16 NFs that provide Data for analytics.
c	For Rel-17, the baseline for services offered by the DCCF (e.g.: to an NWDAF Analytics Function) are the Rel-16 NF Services used to obtain Data. For example, the baseline for the DCCF service used by an NWDAF consumer to obtain UE mobility data would be Namf_EventExposure.
A Rel-16 NWDAF can coexist with a Rel-17 NWDAF and the Data Management Framework. The Rel-16 NWDAF continues to request Data directly from NFs without using the Data Management Framework and provides analytics to consumers that discover the Rel-16 NWDAF. The Rel-17 NWDAF would request Data from the Data Management Framework, and if the data is not collected already, the Data Management Framework would request the data from a data source. In other words, a Data Source would independently send Data to the Rel-16 NWDAF that sent a request directly to the Data Source, and to the Data Management Framework that sent a request for the Rel-17 NWDAF(s).
[bookmark: _Hlk49499464]The NWDAF is decomposed by moving Data Collection, including the task of identifying the Data Source, to the Data Management Framework. The Rel-17 NWDAF requests data from the Data Management Framework but may not query the NRF/BSF/UDM to determine which NF instance serves a UE, nor need it be concerned about the life-cycles of Data Source NFs, as was the case in Rel-16. This decomposition also allows other NFs to obtain data via the Data Management Framework and avoids duplicate data collection from the same Data Source. The Rel-17 NWDAF (without Data Collection) may be referred to as the "NWDAF Analytics Function."
NOTE:	This solution does not preclude additional decomposition of the NWDAF, for example to separate Analytics and ML training functions as has been proposed in other Solutions.
The Framework consists of the following components:
1	Data Collection Coordination Function (DCCF).
2	with optional DCCF Adaptor (DA)
3	Messaging Framework (for Data Forwarding and Replication),
4.	with optional Adaptors (3CA and 3PA) to isolate the Messaging Framework protocol from the Data Source and the Data Consumer.
The interfaces subject to 3GPP standardization are NF consumer-DCCF, DCCF-NF producer, DCCF-DA, NF consumer 3CA and NF producer-3PA. It is expected that NF-3CA and NF-3PA can re-use existing interfaces and services.




Figure 6.9.2.1-1: Data Management Framework for 5GC
[bookmark: _Hlk40893914]NOTE 1:	When Data Source is OA&M, OA&M services, as defined by SA WG5, are reused.
NOTE 2:	The 3PA may alternatively be standalone or combined with the Data Source. A 3PA is not needed if the Data Source natively supports the message bus protocol.
NOTE 3:	The 3CA may alternatively be standalone or combined with the Data Consumer. A 3CA is not needed if the Data Consumer natively supports the message bus protocol.
NOTE 4:	The DA may alternatively be standalone or combined with the DCCF. A DA is not needed if the DCCF natively supports the message bus protocol.
NOTE 5:	The intended Consumer of Data Management Framework services is an NWDAF Analytics Function or an NF requesting analytics, but as with other NF services, nothing precludes other Consumers (NFs) from using it.
Editor's note:	Whether other NFs can use Data Management Framework will be supported in Rel-17 is FFS.
NOTE 6:	Adaptors (3CA, 3PA and DA) are not expected to be standardized by 3GPP, only the interface between 3GPP entities and the adaptors is under 3GPP scope.
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The DCCF is a control-plane function that coordinates data collection and triggers data delivery to Data Consumers. A DCCF may support multiple Data Sources, Data Consumers, and Message Frameworks. However, to prevent duplicate data collection, each Data Source is associated with only one DCCF.
The DCCF provides the 3GPP defined Ndccf_EventExposure Services to Data Consumers (e.g.: NWDAF), and uses the services of Data Sources (e.g.: 3GPP NF) to obtain data. Figure 6.9.2.1-1 shows one DCCF for the 5GC. There can be multiple instances of the DCCF, e.g. for network slices, geographic regions where Data Sources reside or for different Data Source types. A DCCF needed by a Consumer can be discovered using the NRF as described below.
NOTE 1:	the DCCF is aware of the Data Sources it is coordinating. The NRF and UDM can provide the DCCF with the identity of 5GC Data Sources (e.g.: an AMF serving a UE). The DCCF also hides Data Source life cycle events and changes of entity serving a UE from the Data Consumer. For example, if an NF Data Source that serves a UE changes because of a life-cycle event, the NRF may notify a DCCF that has previously subscribed to NRF event notifications. The DCCF may also use the UDM to learn the new (UE, NF) association, thus making the change of the NF serving an UE transparent to the Data Consumer.  The NRF identifies only the 5GC NF sources.
NOTE 2:	In this release, if there is more than one DCCF, they should coordinate the collection and distribution of data for orthogonal sets of Data Sources. In this case a Data Consumer discovers the DCCF for the data it needs, and the DCCF and the Message Framework delivers the data from the proscribed set of Data Sources. If a DCCF cannot serve a request from a Data Consumer it may query the NRF to determine an acceptable DCCF and redirect the query accordingly.
NOTE 3:	DCCF is not intended to support aggregation of analytics data across multiple NWDAFs. However, tThe DCCF keeps track of Consumer Requests to the NWDAF "Data Source", and hence knows what analytics are being produced by an NWDAF. However,Therefore, the Data Management Framework can be used by a Consumer (which could be an NWDAF) that consumes (e.g. aggregates) analytics data from one or more NWDAF acting as a "Data Source" or from the Data Repository. The NWDAF acting as "Data Source" supplies Analytics output as "Data", using the services defined in TS 23.288 clause 7 (subscribe/notify), similar to any other NF. The DCCF keeps track of Consumer Requests to the NWDAF "Data Source", and hence knows what analytics are being produced by an NWDAF.
The DCCF:
-	Receives data requests from Data Consumers via the Ndccf_EventExposure service. A Data Consumer may be a NWDAF Analytics function (Rel-17 NWDAF) and the contents of the service requests are would use DCCF Services based on Rel-16 services (e.g.: AMF or SMF event exposure). The DCCF service may provide additional functionality, for example to allow one request that requires multiple Data Sources (e.g.: AMF and SMF), and allow formatting and processing of notifications according to conditions specified by the consumer as described in the bullet list below.
[bookmark: _Hlk42067325]-	If the Data Source is not specified in the Data Request, the DCCF determines the Data Source that can provide the data requested by the Data Consumer (e.g. an event requested by the Data Consumer for NF event exposure). For example, if the request is for UE specific data, the DCCF may query the NRF/UDM/BSF to determine which NF instance is serving the UE, as described in TS 23.288 [5] Table 6.2.2.1-2: NF Services consumed by NWDAF to determine which NF instances are serving a UE.
[bookmark: _Hlk49528821]-	If the Data Source is specified in the Data Request (e.g. the data consumer is configured with the data sources), the DCCF checks whether the Data is already collected from the Data Source. If not, it will request the Data to the specified Data Source.
-	The DCCF checks if the Data Consumer is authorized to access DCCF services using the procedures specified in TS 23.501 clause 7.1.4 "Network Function Service Authorization".
NOTE 1:	Additional authorization for Consumers to access data from a Data Source via the DCCF may be considered by SA3.
-	Determine if the requested data is currently being produced by any Data Source and sent to the Messaging Framework. If the requested data is not being produced, a new subscription/request is sent towards the Data Source to trigger a new data collection and the DCCF then subscribe with the messaging framework for the Consumer to receive future notifications. Similarly, when the last Data Consumer of a specific data does no longer wants data, the DCCF cancels data collection from the Data Source and from the messaging framework. This ensures that the Data Source is only producing the same data once when there are multiple Data Consumers and is not producing data that no Data Consumer needs.
[bookmark: _Hlk46491988][bookmark: _Hlk46491946]The DCCF determines if data is already being collected by maintaining a record of the prior requests it has made for data (e.g.: via an Nnf_EventExposure service offered by the Data Source). If parameters in a prior request for data match those that are needed in a subsequent request, the DCCF may determine that the requested data is already being collected. The DCCF may then subscribe with the messaging framework for the new Consumer to receive future notifications.
Formatting conditions and Processing instructions requested by different Data Cconsumers via a DCCF_Data_Servicethe Ndccf_EventExposure service may be passed to the Messaging Framework via the Nda_Data_Managementa Messaging Framework Adaptor Service. The 3CA may then accordingly handle send notifications to the consumer. Formatting conditions determine when a notification is sent to the Consumer. For example formatting may include:
-	Notification Event clubbing (buffering and sending of several notifications in one message).
-	A Notification Time Window (e.g.: 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.
-	Exact time-based Notification without the event (Data is reported at an exact time, irrespective of event occurs or not. Example: every 30 min).
-	Mathematical calculation based notification (e.g.: Exponential time window: The first notification is sent after 5 min. The next notification is sent after 10 min, and the third is after 15 min etc.).
NOTE 2:	The extent of formatting variations to be supported can be decided in the normative phase.
Processing instructions allow summarizing of notifications at 3CA to reduce the volume of data reported from the 3CA to the Data Consumer. This is particularly useful when data from a Data Repository (historical data) is requested that comprises a large number of notifications. The type of processing is specified by the consumer and may result in joining the information from multiple notifications into a common report.
When the DCCF receives a request for historical data (e.g. an NWDAF requesting analytics previously generated byto another NWDAF), the DCCF may trigger retrieval of the data from the Data Repository so that it isand make itde available over the messaging frameworke bus.
-	Manages subscription requests and cancellations to the Messaging Framework on behalf of Data Consumers. The DCCF may use a native Messaging Framework protocol or alternatively a 3GPP defined protocol with an adaptor that translates to the Messaging Framework protocol (as depicted in the Figure 6.9.2-1).
-	If standalone 3PAs and 3CAs are used, the DCCF maintains the (NF, 3PA) and (NF, 3CA) associations.
For DCCF discovery, the DCCF registers with the NRF and is discovered by Consumers or the SCP using the registration and discovery procedures defined for the Network Function Service Framework in TS 23.502 [3], clause 4.17. The DCCF profile in the NRF may specify:
1-	The slices (S-NSSAIs) that the DCCF Supports.
2-	The Source Types that a DCCF coordinates.
3-	The serving area (e.g. list of TAIs) containing Data Sources that the DCCF coordinates.
Source Type may correspond to an NF Type (e.g.: SMF, AMF, etc.), or different domains (e.g.: OA&M). Hence a Consumer or SCP may request or select a DCCF according to the type of information it is requesting, the network slices it supports and its serving area.
[bookmark: _Hlk42084555]NOTE 3:	Additional DCCF Profile parameters can be considered during the normative stage.
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The Messaging Framework is not expected to be standardized by 3GPP. It contains Messaging Infrastructure that propagates event information and data (e.g.: streaming and notifications) from Data Sources to Data Consumers. The Messaging Framework may support the pub-sub pattern, where data is published by producer adaptors (or data source if the data source natively supports the message bus protocol) and can be subscribed to by consumer adaptor (or data consumers if the data consumer natively supports the message bus protocol). The Messaging Framework maintains subscription and filtering information received from the DCCF.
The Messaging Framework may support multiple event delivery mechanisms such as best effort or guaranteed delivery. For 3GPP purposes guaranteed delivery of events may be utilized.
The Messaging Framework may contain one or more Adaptors that translate between 3GPP defined protocols (e.g.: Rel-16 Nnwdaf_ AnalyticsSubscription_Notifysubscribe/notify) and a Data Forwarding Protocol not specified by 3GPP. The Messaging Framework adaptors maintain subscription information, including formatting conditions and processing instructions received by the DA.
The Adaptor on the Producer side (3PA) also allows any Source Data (e.g.: from Rel-16 OA&M or NF EventExposure) to be distributed via the framework without impact on the Data Source. The DCCF keeps track on the Adaptor instances. An Adaptor may be associated with specific NF types and/or instances, manage one or more data Sources, and may be provisioned on the DCCF together with the sources it supportcan be discovered by registering the Sources (e.g.: NFs) it supports with the DCCF. If the Messaging Framework directly supports 3GPP interfaces, Adaptors may not be required.
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The Data Management Framework is compatible with both a 3GPP defined Data Repository Function for ML/Analytics and Data Repositories that are not defined by 3GPP.
-	If 3GPP defines a Data Repository Function for ML/Analytics, then to obtain data to store in the Data Repository, the Repository acts as a Data Consumer, and to retrieve data from the Data Repository Function, the Repository acts as a Data Source as depicted in Figure 6.9.2-1. In both cases 3GPP services are used.
-	If the Data Repository is not standardized by 3GPP, then it interacts as a Data Consumer or Data Source using services not defined by 3GPP (e.g. services native to the Messaging Framework) as depicted in Figure 6.9.2.34-1 and Figure 6.9.2.34-2 and further described below.
NOTE 1:	Non-standardized means of storing and retrieving the data are not precluded (i.e. Data Repository that is not standardized by 3GPP). How NF(s) interact with the non-standardized Data Repository is out of scope of 3GPP and is up to implementation(s) not defined in this standard.
Figure 6.9.2.34-1 depicts a Data Repository appearing as a Data Consumer. The DCCF can manage requests and cancellations for the Data Repository in the same manner as it does for any Data Consumer. The DCCF may base its request to provide Data to the Data Repository on:
-	A request from another Data Consumer (e.g.: a NF) where the request indicates that the data should be stored in the Data Repository. For example, 3PA can manage the routing (via the framework) of consumer's request to the data repository.
-	A request from the Data Repository (acting as a Consumer) for data
NOTE 2:	Data Repository can request data to e.g. allow some pre-collection of data which can be used later on for analytics, based on network configuration.
-	Provisioned information of data to be archived in the Data Repository (e.g.: all AMF data requested by Data Consumers).
Authorization of a Data Repository acting as a Consumer is the same as that described for other Data Consumer authorization (see DCCF description above).
NOTE 3:	Additional authorization for Consumers to access data from a Data Source via the DCCF may be considered by SA3.


Figure 6.9.2.34-1: Data Repository as a Consumer
The Data Repository also acts as a Data Source for historical data that has been stored, as depicted in Figure 6.9.2.34-2. The Data Consumer may interact directly with the Data Repository (e.g.: for operations that require access to large volumes of data in a Data Repository), or via the Messaging Framework as depicted in the figure. In case of Communication directly between the Data Consumers and the Data Repository the messaging framework may forward links to the data to the data consumers. When the Messaging Framework is used, the DCCF coordinates requests for persistent data, treating the Data Repository like any other Data Source. The Data Repository, upon receiving a request for data, supplies it to the Messaging Framework. For Data Repositories not standardized by 3GPP, the interactions between the Messaging Framework and the Data Repository acting as a Data Source are outside the scope of 3GPP. For Data Repositories standardized by 3GPP, an adaptor (RA, Repository Adaptor) may be used between the Messaging Framework and the Data Repository, e.g. similar to the DCCF adaptor.


Figure 6.9.2.34-2: Data Repository as a Data Source
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An example procedure is given in Figures 6.9.3-1 for Data Collection & Distribution for Event Notifications (Subscribe/Notify). The procedure illustrates how the DCCF manages Data Sources so data are produced only once and how the DCCF interacts with the messaging framework so data are distributed to all subscribed Data Consumers. The procedure applies for consumers and producers using 3CA and 3PA, i.e. all steps are within 3GPP remit.
Data handled by the messaging framework is associated with an identifier. The example procedure in figure 6.9.3-1 assumes that the Messaging Framework uses a Pub/Sub model based on "Data Tags" (which could for example be a "Topic" in some message framework protocols). The 3PA can publishes to a "Data Tag" and a 3CA that wishes to receive the data subscribes to the "Data Tag".  Other options can also be supported.  
  




Figure 6.9.3-1: Data Collection & Distribution for Event Notifications (Subscribe/Notify)
1.	Data Consumer-1 (e.g.: NWDAF-1) sends a request for data to the DCCF. The message includes the Notification Target Address. The message may indicate whether the requested data should be sent to the Notification Target Address set to Data Consumer-1 and/or to other Consumers such as Data Repository. The Notification Correlation ID of the Consumer-1 is included in the request message and is used for notifications sent to Data Consumer-1 (e.g. in step 8).
2.	If the request is for UE data, the DCCF may query the UDM/NRF/BSF to determine the NF serving the UE.
3.	The DCCF determines the Data Source (e.g. AMF-1) that can provide the data and checks that the requested data is not already being collected.
4.	The DCCF controls the message bus and the adapters adaptors so the notifications traverse the messaging framework. The subscription to the DA includes a Notification Correlation ID of the 3PA and the Notification Correlation ID for Data Consumer-1 as received in step 1. The DA may associate these with a messaging framework. The 3PA is provided with its Notification Correlation ID and the "Data Tag". The 3CA will be provided with the consumer's notification endpoint, the Notification_Correlation_ID of the Consumer and the "Data Tag". The 3CA may then subscribe to the "Data Tag" in the messaging framework.
5.	The DCCF sends a subscription request to a NF producer acting as a data source. The subscription includes the notification endpoint and Notification Correlation ID of the 3PA that is acting as the receiver for these notifications.
6.	The Data Source acknowledges the request
7.	A Notification containing the Notification Correlation ID of the 3PA is sent to the 3PA after an event trigger at the Data Source. The 3PA publishes the data inon the message framework. It may use "Data Tag" the associated with the Notification Correlation ID of the 3PA received in step 4.bus.
[bookmark: _Hlk34233434]8.	When the data is notified,is published to the "Data Tag", the Messaging Frameworke bus makes it available to all subscribed 3CAs.  sure all subscribers of the data get the data. In this case the only subscriber is a 3CA serving consumer-1.. This 3CA maps the "Data Tag" to the Notification Correlation ID of the Data Consumer received in Step 4 (which was originally provided by Data Consumer-1) and sends the notification to the notification endpoint of Data Consumer-1.
9.	Data Consumer-2 (e.g.: NWDAF-2) sends a request for the same Data. The message may indicate whether the requested data should be sent to Data Consumer-2, and/or to other Consumers such as Data Repository. The Notification Correlation ID of Consumer-2 is included for notifications sent to Data Consumer-2.
10.	The DCCF determines that the requested data is already being collected from a Data Source (e.g.: AMF-1) and retrieves 3PA ID and the Notification Correlation ID of the 3PA.
11.	The DCCF sends a subscription request to the Messaging Framework indicating that there is a new subscriber of the data. The subscribe message to the DA provides the 3PA ID, the 3PA Notification Correlation ID currently in use, and the Notification Correlation ID for Data Consumer-2 as received in step 9. The DA selects the existing "Data Tag" corresponding to the 3PA information and sends the 3CA Consumer-2’s notification endpoint, the Notification_Correlation_ID of Consumer-2 and the "Data Tag". The 3CA may then subscribe to the "Data Tag" in the messaging framework. , 3CA for data consumer-2 (
Note:	the 3CA for Consumer-2 may be different or the same from 3CA for Consumer-1). 2. Notification endpoint of Data Consumer-2 is provided to 3CA..
12.	After an event is triggered in the data source, a Notification is sent to the 3PA and 3PA publishes notifies the data to the corresponding "Data Tag" on the Messaging Framework.
13-14.	When the data is published to the "Data Tag" the Messaging Framework makes it available to the subscribed 3CAs. notified, the Message Framework makes sure all subscribers of the data get the data. In this case the 3CAs serving consumer-1 and consumer-2 receive the data and . These 3CAs send the notifications to the notification endpoints of Data Consumer-1 and Data Cconsumer-2 using the Notification Correlation ID of Consumer-1 and Consumer-2, respectively. A Data Repository also receives notifications if it has subscribed via the DCCF.
[bookmark: _Toc30694654][bookmark: _Toc42769994][bookmark: _Toc27609][bookmark: _Toc32457][bookmark: _Toc43393131][bookmark: _Toc12336][bookmark: _Toc42779050][bookmark: _Toc30883][bookmark: _Toc5357][bookmark: _Toc14354][bookmark: _Toc7563][bookmark: _Toc32486][bookmark: _Toc44004291][bookmark: _Toc50021082][bookmark: _Toc50021651][bookmark: _Toc50022355][bookmark: _Toc50023004][bookmark: _Toc50023589][bookmark: _Toc50309657][bookmark: _Toc50579389][bookmark: _Toc50724694]6.9.4	Impacts on services, entities and interfaces
The following new entities are to be standardized
-	DCCF 
The following new services interfaces are to be standardized
-	Ndccf_EventExposure Service:

This service enables a Data Consumer to request data. The baseline for this service is the Rel-16 NF Services used to obtain Data from NFs. For example, the baseline for the DCCF service used by a Data Consumer to obtain UE mobility data would be Namf_EventExposure. The responses providing data are routed via the messaging framework and 3CA. Ndccf_EventExposure must allow the Data Consumer to:
1. Identify the data being requested and identify either the NF instance that may provide the data, an area of interest, or a UE-IDs that the DCCF can use to discover a serving NF.
2. Provide formatting conditions and processing instructions that the DCCF can pass to the 3CA in an Nda_Data_Management request.
Proposed Ndccf_EventExposure Service Operations are:
Ndccf_EventExposure_Subscribe (Nxxx_Service, NF-ID, UE-ID, Notification Target Address (+ Notification Correlation ID), Data Specification, Formatting Conditions, Processing Instructions, Start_Time) – used by the Data Consumer to request data. This service operation may be used to create a subscription for a new Data Consumer or to modify a subscription for an existing Data Consumer.

· Nxxx_Service – NF Type and Service that may supply the data (if known to the Data Consumer) 
· NF-ID – ID of the NF (if known to the Data Consumer)
· UE ID – ID of the UE for which data is requested (if applicable)
· Notification Target Address (+ Notification Correlation ID)
· Data Specification– requested data, which may include event ID and other parameters specified in Rel. 16 NWDAF data requests.  
· Formatting Conditions – as defined for Nda_Data_Management_Subscribe()
· Processing Instructions - as defined for Nda_Data_Management_Subscribe()
· Start_Time – defines the time period when data reporting should start. 

NOTE 1:	More than one instance of the above parameters may be specified to allow the Data Consumer to combine multiple data requests in a single message. 
NOTE 2:	"Expiry Time", the time when a subscription is desired to end, is already an Exposure Service Parameter (TS 23.501 clause 4.15.1). If a portion of the interval between Start_Time and Expiry Time is in the past, historical data is requested from a Data Repository. If a portion of the interval between Start_Time and Expiry Time is in the future, data is requested from the Data Source. In both cases the data may be sent to the Data Consumer via the messaging framework.
Ndccf_EventExposure_Unsubscribe (Subscription Correlation ID) – used by the Data Consumer when data is no longer wanted.
· Subscription Correlation ID – the Correlation ID Provided by the DCCF when data was requested.
NOTE 2:	Additional parameters for these service operations may be considered during the normative stage.
-	Nda_Data_Management Service:

A new service is required for a DCCF to interact with the Messaging Framework DCCF Adaptor. This service enables a DCCF to request that the Messaging Framework provide data to a Consumer. The service also sets up the sending of notifications from the 3CA to the Consumer.Nda_Data_Management service must allow:
1. the 3PA to recognize notifications from a Data Source and to deliver them to the Messaging Framework. 
2. the 3CA to obtain data from the Messaging Framework and send notifications to the Data Consumer.
Proposed Nda_Data_Management Service Operations are:
Nda_Data_Management_Subscribe (Nxxx_Service, Nda_Parameters, Formatting Conditions, Processing Instructions) - used when data needs to be sent from the 3CA to a Data Consumer. This service operation may be used for a subscription for a new Data Consumer or to modify a subscription for an existing Data Consumer.
· Nxxx_Service - Identifies the service that will be delivering notifications to the 3PA (e.g. Namf_EventExposure). 
· Nda_Parameters – Parameters that identify Event Notification from the Data Source including the 3PA Notification Target Address and 3PA Notification Correlation ID, and parameters that identify the Consumer including Notification Target Address and Notification Correlation ID used by the Data Consumer when it sent a request for notifications to the DCCF
· Formatting Conditions - Consumer requested Notification formatting is used by the 3CA to format notifications. Formatting conditions may include event clubbing, a notification time window, periodic notifications (with or without an event) or consumer triggered notification (aka Notification Suppression).
· Processing Instructions – Consumer requested Notification processing to reduce the volume of data reported. This may be used by the 3CA to condense multiple notifications into a single notification.
Nda_Data_Management_Unsubscribe (Subscription Correlation ID) – used when data is no longer to be sent to a Data Consumer from the 3CA.
· Subscription Correlation ID – the Correlation ID Provided by the DCCF when data was requested.
NOTE 3:	additional parameters for these service operations may be considered during the normative stage.
· N3ca_EventExposure Service:
This service enables the 3CA to send data to the Data Consumer as specified by a DCCF using the Nda_Data_Management service.
Proposed Service Operations are:
N3ca_EventExposure_Notify (Notification Correlation ID, Notification) - used by the 3CA to send data to a Data Consumer. 
· Notification Correlation ID - The notification correlation ID supplied by the Data Consumer when it requested data using the Ndccf_EventExposure service.
· Notification – The notification supplied by the 3PA through the messaging framework as formatted and processed by the 3CA.


3PA impacts:
The 3PA is the notification target specified by the DCCF when the DCCF subscribes to notifications from a Data Source. The 3PA does not offer any services. Notifications it receives from a Data Source are sent to the messaging framework according to instructions the 3PA received from the DA. 
NOTE 4:	Interfaces between the 3PA, DA and 3CA are not standardized by 3GPP.

NRF impacts:
-	New NF and parameters in NF profile
-	New discovery parameters
Data repository service:
-	In case of 3GPP defined Data Repository, a new service is needed for the Data repository for the consumer. This service can be used via the Messaging Framework, i.e., via an adaptor.
A Consumer that uses the Data Management Framework sends requests to the DCCF rather than a Producer (as is the case in Release 16).
Different formatting conditions and processing instructions requested by Consumer to DCCF (see clause 6.9.2.12).

*** End Change ***
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