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Abstract of the contribution: This contribution updates Solution #9 to resolve editors notes and address comments from SA2#139E. 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
Several Key Editors Notes were recorded at SA2#139E for Solution #9. This contribution addresses those notes and proposes updates related to comments made during the meeting.
Editors Notes:
1. Editor’s Note: Exact functional decomposition between NWDAF and DCCF is FFS, in particular in relation with Key Issue #1 and NWDAF decomposition.
Discussion:
Solution #9 decomposes the Rel-16 NWDAF 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 is not required to 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.
Proposed Solution #9 Update: Text is added to clarify the decomposition.

2. Editor’s Note: Coexistence of the framework and compatibility with R16 eNA is FFS.
Discussion:
Solution #9 currently states that “The services provided by the Data Management Framework for 5GC may be backwards compatible with those used in Rel-16 for data collection by an NWDAF (e.g.: the Exposure services in TS 23.288 [5] Table 6.2.2.1-1). Hence to a Rel-16 NWDAF and Rel-16 Data Source/Producer, the Data Management Framework for 5GC appears as a transparent proxy for data requests (e.g.: Subscribe), and Data Collection responses (Notify).”  This warrants further clarification.  It is proposed that for Solution #9:
a. there is no change planned 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. there is no change planned 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. 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) 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). 
Proposed Solution #9 Update: Text is added to clarify Coexistence of the framework and compatibility with Rel-16 eNA as per the above discussion.

3. Editor’s Note: Any additional enhancement to DCCF discovery and selection procedure is FFS.
Discussion:
The proposed DCCF Discovery and Selection follows the methodology of other network functions:
a. DCCF instances register with the NRF. The DCCF Profile contains parameters of interest to a Consumer. Those currently described in the solution are: 
i. The slices (S-NSSAIs) that the DCCF Supports
ii. The Source Types that a DCCF coordinates 
iii. The serving area (e.g. list of TAIs) containing Data Sources that the DCCF coordinates.

b. A Consumer (e.g.: NWDAF) queries the NWDAF
c. A Consumer selects a DCCF that meets its needs.
Additional DCCF Profile parameters may be considered during the normative stage, but special enhancements to existing NF discovery and selection are not expected at this stage.  
Proposed Solution #9 Update: Text is added to clarify that DCCF discovery and selection is expected to conform to the methodology already defined for discovery and selection of other NFs, and that additional DCCF Profile parameters may be considered during the normative stage
4. Editor’s Note: Data repository is part of the Operator domain. Whether to be standardised or not is FFS.
Discussion:
Repositories in the 3GPP data storage architecture currently comprise the UDR and the UDSF. Structured data standardized by 3GPP such as Subscription Data and Policy Data are stored in the UDR. Unstructured NF data such as UE contexts are stored in the UDSF and support actions such as AMF removal and auto-recovery. Both the UDR and UDSF offer a 3GPP service to manage data in their respective repositories. 
Neither the UDR nor the UDSF are intended for persistent storage of the raw data needed for machine learning and analytics, including transient event notifications and other information conveyed by NF exposure service operations. Hence there are two options moving forward:
a. 3GPP defines a standardized Data Repository Function for ML/Analytics, where the Data Repository Function offers and consumes 3GPP defined services. The Data Repository Function may be a front-end for repositories widely used outside the scope of 3GPP to support analytics and machine learning, for example Apache Casandra and Hadoop, HDSF, SQL, Microsoft Azure Data Lakes, AWS Data Lake Solutions, etc.
b. The Data Repository interacts either directly with consumers/producers or with the messaging framework via interfaces and services not standardized by 3GPP
Both of these options are compatible with the Data Management Framework proposed in Solution #9.
a. If 3GPP defines a Data Repository Function for ML/Analytics, then to obtain data to store in the 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 Solution #9 Figure 6.9.2-1. In both cases 3GPP services are used.
b. 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 (eg: services native to the Messaging Framework) as depicted in Solution #9 Figures 6.9.2.3-1 and 6.9.2.3-2. 
Proposed Solution #9 Update: Text is added to clarify that the Data Management Framework proposed in Solution #9 is compatible with both a 3GPP defined Data Repository Function for ML/Analytics and Data Repositories that are not defined by 3GPP. A 3GPP defined Data Repository Function uses 3GPP services to obtain data for storage and offers 3GPP services so data can be retrieved.  Data Repositories not defined by 3GPP may interact with Data Management Framework using non-3GPP defined services. Other solutions for eNA_Ph2 may consider whether a Data Repository Function for ML/Analytics should be defined by 3GPP.

5. Editor’s Note: How DCCF authorises the Consumers or Data Repository (acting as a Consumer) to receive the requested data is FFS.
Discussion:
The text in Solution #9 states: “The DCCF checks if the Data Consumer is authorized to receive the requested data”. The mechanism used by the DCCF to authorize a Data Consumer or Data Repository (acting as a Consumer) to access DCCF services should be the same as that currently employed for service authorization, as specified in TS 23.501, clause 7.1.4 “Network Function Service Authorization”.  As described in that clause, the Service authorization may entail two steps:
-	“Check whether the NF Service Consumer is permitted to discover the requested NF Service Producer” (e.g.: DCCF) “instance during the NF service discovery procedure. This is performed on a per NF granularity by NRF.”
-	“Check whether the NF Service Consumer is permitted to access the requested NF Service Producer” (e.g.: DCCF) “for consuming the NF service, with a request type granularity. This is performed on a per UE, subscription or roaming agreements granularity. This type of NF Service authorization shall be embedded in the related NF service logic.”
Note that a DCCF that consumes the services of a Data Source NF (e.g.: via a Nnf_EventExposure service) may be further authorized for the Data Source NF using the same mechanisms.
Authorization of requests to send data to a Data Consumer such as the Data Repository where the requests are outside of the scope of 3GPP DCCF services (as per Figure 6.9.2.3-1) is out-of-scope of 3GPP.
Additional authorization for Consumers to access a Data Source service via the DCCF may be considered by SA3.
Proposed Solution #9 Update: Text is added to clarify that Network Function Service Authorization specified in TS 23.501, clause 7.1.4 will be used to authorize requests that the DCCF receives from Consumers and that additional authorization for Consumers to access a Data Source service via the DCCF may be considered by SA3.

6. Editor’s Note: How DCCF determines the requested data is already collected (e.g. to handle data validity time or formatting issues across different consumers) is FFS.
Discussion:
The DCCF coordinates data collection for the set of Data Sources it supports. To do so the DCCF must be aware of Data that is currently being collected from each Data Source so that requests for the same or similar data do not result in duplicate requests to the Data Source. The DCCF may determine 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 needed in a subsequent request, the DCCF may determine that the requested data is already being collected and request the Messaging Framework distribute the data to the new Consumer. Validity time is provided in the NWDAF output. It is not a parameter in the request for analytics, nor is it used to request Data Collection from NFs. Validity time (period) is part of the “Data” provided by the Nnwdaf service, along with other output information described in TS 23.288 clause 6.1.3 (e.g.: Analytics ID, Time Stamp, Probability Assertion/Confidence, etc.).
Formatting conditions requested by different consumers via a DCCF_Data_Service service may be passed to the Messaging Framework via  a Messaging Framework Adaptor Service. The 3CA may then accordingly handle notifications to the consumer. For example formatting may include:
· Notification event clubbing (buffering and sending of several notifications of the same type or different types 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.)
Proposed Solution #9 Update: Text is added describe how the DCCF can track if data is already collected. As described above, the DCCF may maintain 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 would be needed in a subsequent request, the DCCF may determine that the requested data is already being collected and request the Messaging Framework distribute the data to the new Consumer, optionally applying a formatting option such as those cited above.

7. Editor's note:	Additional Services and service operations are TBD
Discussion:
Services are required for the following:
The DCCF needs to provide a service so Consumers can request data:
DCCF_Data_Service: This service enables a Consumer to request data from a data Source. 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 Consumer to obtain UE mobility data would be Namf_EventExposure.

2	Proposal
It is proposed to update TR 23.700-91 as follows.

*** Start Change***
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[bookmark: _Toc10604][bookmark: _Toc27365][bookmark: _Toc22565][bookmark: _Toc22425][bookmark: _Toc25343][bookmark: _Toc25603][bookmark: _Toc21458][bookmark: _Toc4212][bookmark: _Toc42769988][bookmark: _Toc42779044][bookmark: _Toc42784232]6.9.1	Introduction
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] section clause 7). An NWDAF Consumer is an NWDAF that Consumes the Analytics of another NWDAF (e.g.: using the services of the NWDAF Producer).
[bookmark: _Toc30803][bookmark: _Toc20385][bookmark: _Toc10137][bookmark: _Toc31717][bookmark: _Toc16607][bookmark: _Toc23808][bookmark: _Toc10229][bookmark: _Toc21319][bookmark: _Toc42769989][bookmark: _Toc42779045][bookmark: _Toc42784233]6.9.2	Functional Description 
The Data Management Framework for 5GC is shown in Figure 6.9.2-1. The services provided by the Data Management Framework for 5GC may be It is backwards compatible with those used in a Rel. 16 NWDAF. for data collection by an NWDAF (e.g.: the Exposure services in TS 23.288 [5] Table 6.2.2.1-1). Hence to a Rel. 16 NWDAF and Rel. 16 Data Source/Producer, the Data Management Framework for 5GC appears as a transparent proxy for data requests (e.g.: Subscribe), and Data Collection responses (Notify).  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). 
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 is not required to 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	Messaging Framework (for Data Forwarding and Replication), with optional Adaptors (3CA and 3PA) to isolate the Messaging Framework protocol from the Data Source and the Data Consumer



  

Figure 6.9.2-1: Data Management Framework for 5GC
[bookmark: _Hlk40893914]NOTE 1:	When Data Source is OA&M, OA&M services, as defined by SA5, 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, but as with other NF services, nothing precludes other Consumers (NFs) from using it.
[bookmark: _Hlk42089933]Editor’s Note: Exact functional decomposition between NWDAF and DCCF is FFS, in particular in relation with Key Issue #1 and NWDAF decomposition.
NOTE 65:	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.
[bookmark: _GoBack]Editor’s Note: Coexistence of the framework and compatibility with R16 eNA is FFS.
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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 3GPP defined Services to Data Consumers (e.g.: NWDAF), and Data Sources (e.g.: 3GPP NF). Figure 6.9.2-1 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, 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. The DCCF keeps track of Consumer Requests to the NWDAF "Data Source", and hence knows what analytics are being produced by an NWDAF. However, 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 "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. A Data Consumer may be a NWDAF Analytics function (Rel-17 NWDAF) and the requests 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 of notifications according to conditions specified by the consumer as described in the bullet list below. , and the request may take the form of a Rel. 16 request for NWDAF data collection, for example as described for NFs in TS 23.288 [5] Table 6.2.2.1-1: Services consumed by NWDAF for data collection.  
[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.  
-	The DCCF checks if the Data Consumer is authorized to access DCCF servicesreceive the requested data using the procedures specified in TS 23.501 clause 7.1.4 "Network Function Service Authorization". 
NOTE:	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. Similarly, when the last Data Consumer of a specific data indicates it no longer wants data, the DCCF cancels data collection from the Data Source. 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 may determine 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 requested by different consumers via a DCCF_Data_Service service may be passed to the Messaging Framework via a Messaging Framework Adaptor Service. The 3CA may then accordingly handle notifications 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.).
The extent of formatting variations supported may be decided in the normative phase. 
When the DCCF receives a request for historical data, the DCCF may trigger retrieval of the data from the Data Repository so that it is made available over the message 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:	Additional DCCF Profile parameters can be considered during the normative stage, but special enhancements to existing NF discovery and selection are not expected at this stage.
Editor’s Note: Any additional enhancement to DCCF discovery and selection procedure is FFS.
[bookmark: _Toc24935][bookmark: _Toc14185][bookmark: _Toc3414][bookmark: _Toc11486][bookmark: _Toc29105][bookmark: _Toc28607][bookmark: _Toc15588][bookmark: _Toc3832][bookmark: _Toc42769991][bookmark: _Toc42779047][bookmark: _Toc42784235]6.9.2.2	Messaging Framework
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.: Release 16Rel-16 Nnwdaf subscribe/notify) and a Data Forwarding Protocol not specified by 3GPP.  
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 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 can 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. 
[bookmark: _Toc11105][bookmark: _Toc31169][bookmark: _Toc4384][bookmark: _Toc27928][bookmark: _Toc10467][bookmark: _Toc26505][bookmark: _Toc23280][bookmark: _Toc6346][bookmark: _Toc42769992][bookmark: _Toc42779048][bookmark: _Toc42784236][bookmark: _Toc30694653]6.9.2.3	Data Repository
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 (eg: services native to the Messaging Framework) as depicted in Figure 6.9.2.3-1 and Figure 6.9.2.3-2 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.

The Data Repository is not expected to be standardized by 3GPP. 
Editor’s Note: Data repository is part of the Operator domain. Whether to be standardised or not is FFS.
As depicted in Figure 6.9.2.3-1 depicts, a Data Repository can 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 for 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 2:	Additional authorization for Consumers to access data from a Data Source via the DCCF may be considered by SA3.
Editor’s Note: how to handle the historical data which does not go through DCCF and is not stored in DCCF/Data Repository and is FFS
Editor’s Note: How DCCF authorises the Consumers or Data Repository (acting as a Consumer) to receive the requested data is FFS.




Figure 6.9.2.3-1: 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 6.9.2.3-2. 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, Tthe 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.


	Comment by Note from editor: Removed OAM from Data Consumer box, to align with Figure 6.9.2-1.


Figure 6.9.2.3-2: Data Repository as a Data Source 
[bookmark: _Toc23442][bookmark: _Toc28395][bookmark: _Toc2408][bookmark: _Toc16386][bookmark: _Toc29955][bookmark: _Toc27455][bookmark: _Toc12841][bookmark: _Toc1194][bookmark: _Toc42769993][bookmark: _Toc42779049][bookmark: _Toc42784237]6.9.3		Procedures for consumers and producers using 3CA and 3PA 
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.



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.
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 so the notifications traverse the messaging framework. 3CA will be provided with the consumer’s notification endpoint.
5.	The DCCF sends a subscription request to a NF producer acting as a data source. The subscription includes the notification endpoint of 3PA acting as the receiver for these notifications.
6.	The Data Source acknowledges the request
7.	A Notification is sent to the 3PA after an event trigger at the Data Source. The 3PA publishes the data on the message bus.
[bookmark: _Hlk34233434]8.	When the data is notified, the Message bus makes sure all subscribers of the data get the data. In this case the only subscriber is a 3CA serving consumer-1.. This 3CA 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.
10. The DCCF determines that the requested data is already being collected from a Data Source (e.g.: AMF-1) 
[bookmark: _Hlk42084663]Editor’s Note: How DCCF determines the requested data is already collected (e.g. to handle data validity time or formatting issues across different consumers) is FFS.
11.	 The DCCF sends a subscription request to the Messaging Framework indicating that there is a new subscriber of the data, 3CA for data consumer-2 (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 event triggered in data source, a Notification is sent to the 3PA and 3PA notifies the data on the Messaging Framework.
13-14.	  When the data is 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. These 3CAs send the notifications to the notification endpoints of Data Consumer-1 and consumer-2.
[bookmark: _Toc30694654][bookmark: _Toc30883][bookmark: _Toc5357][bookmark: _Toc14354][bookmark: _Toc7563][bookmark: _Toc32486][bookmark: _Toc32457][bookmark: _Toc27609][bookmark: _Toc12336][bookmark: _Toc42769994][bookmark: _Toc42779050][bookmark: _Toc42784238]6.9.4	Impacts on services, entities and interfaces
A Consumer that uses the Data Management Framework routes itssends requests to the DCCF rather than a Producer (as is the case in Release 16). To support this, a DCCF service is required. 
In addition, a new service is required for a DCCF to interact with the Messaging Framework DCCF Adaptor and to trigger the sending of notifications from the 3CA. Interaction between the 3CA and the DA and within the messaging framework is considered out-of-scope for 3GPP and hence no services are defined. 
The following is proposed: 
-	Messaging Framework_DCCF_Adaptor_Service: 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.
-	 DCCF_Data_Service: This service enables a 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 Consumer to obtain UE mobility data would be Namf_EventExposure. The responses providing data are routed via the messaging framework and 3CA.
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.
Editor's note:	Additional Services and service operations are TBD
*** End Change ***
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