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Abstract of the contribution: This contribution proposes a new solution for Key Issue #1 "Logical decomposition of NWDAF and possible interactions between logical functions".
1. Discussion
In current TR 23.700-91, as proposed by Key Issue #1 "Logical decomposition of NWDAF and possible interactions between logical functions", it is to be studied whether and how the NWDAF function can be further decomposed into logical (sub-)functions. 

As defined in TS 23.501, “The NWDAF includes the following functionality:
-	Support data collection from NFs and AFs;
-	Support data collection from OAM;
-	NWDAF service registration and metadata exposure to NFs/AFs;
-	Support analytics information provisioning to NFs, AF.
The details of the NWDAF functionality are defined in TS 23.288 [86].”
Based on that, the following logical (sub-)functions are proposed for the NWDAF decomposition:
-	DC (Data Collection): Collect data from the NFs for analytics.
-	MTR (Model Training): Train a model for analytics with the collected data, which may also include e.g. pre-processing of the collected data.
-	AC (Analytics Control): controls and performs analytics, including:
-	receiving the analytics request from the consumer NF;
-	using the model provided by the MT and data provided by the DC for analytics;
-	providing analytics information to the consumer NF;
-	performing NWDAF service registration and metadata exposure to NFs/AFs.
-	IR (Inference): Perform (real-time) inference with the collected data to produce the analytics information (i.e. statistics and/or predictions), using the trained model. The IR can be further divided into ST (Statistics) and PR (Prediction) sub-modules, which are responsible for producing statistics and predictions respectively with the collected data.
-	IO (Analytics Input and Output): Receive the analytics request from the consumer NF, and provide the analytics information to the consumer NF. The IO can be further divided into IN (analytics request Input) and AO (Analytics Output) sub-modules.
The sub-functions of the NWDAF can be placed in different NFs, i.e. different sub-functions of the NWDAF can be collocated with different NFs, and some or all of the sub-functions of the NWDAF can be collocated.
The sub-functions of the NWDAF may support or not support service-based interactions. 
With the interactions between the NWDAF sub-functions, analytics information can be provisioned to the consumer NF. To show this, an example procedure is provided in the present contribution.
2. Proposal
It is proposed to include the following changes in TR 23.700-91.

***** Start of Change (all new text) *****
[bookmark: _Toc23409918][bookmark: _Toc25416989][bookmark: _Toc25417344][bookmark: _Toc25417812][bookmark: _Toc25740479][bookmark: _Toc30155541][bookmark: _Toc30155661][bookmark: _Toc31296402][bookmark: _Toc31361019][bookmark: _Toc31448744][bookmark: _Toc31639220][bookmark: _Toc31639338]6.X	Solution for Key Issue #1: NWDAF decomposition
[bookmark: _Toc326248710][bookmark: _Toc20147942][bookmark: _Toc20730728][bookmark: _Toc23409919][bookmark: _Toc25416990][bookmark: _Toc25417345][bookmark: _Toc25417813][bookmark: _Toc25740480][bookmark: _Toc30155542][bookmark: _Toc30155662][bookmark: _Toc31296403][bookmark: _Toc31361020][bookmark: _Toc31448745][bookmark: _Toc31639221][bookmark: _Toc31639339]6.X.1	Description
Editor's note:	Describe the solutions. (sub) clause(s) may be added to capture details, input data, output analytics, procedural flow etc. if necessary.
This solution addresses Key Issue #1 "Logical decomposition of NWDAF and possible interactions between logical functions".
When considering why and how to split the NWDAF functionality as defined in TS 23.501 [2], principles should be followed as suggested by key issues envisioned in the present document, including:
-	to support enhanced data collection and/or analytics generation in multiple NWDAFs scenarios, as described in Key Issue#2;
-	to improve efficiency of data collection from NFs and AFs, as required by Key Issue #11;
-	to enable trained data model sharing between multiple NWDAF instances, as suggested by Key Issue #19.
Figure 6.x.1-1 shows Based on the principles, a possible decomposition of the NWDAF is proposed, where with the following sub-functions (/modules) are proposed:
-	DC (Data Collection): Collects data from the NFs for analytics. DC can be a standalone NF or collocated with different NFs to enable a centralized or distributed data collection, as proposed in solutions to Key Issue #11 and/or Key Issue #2.
-	MTR (Model Training): Trains a model for analytics with the collected data, which may also include e.g. pre-processing of the collected data. MT can share trained models with other NWDAFs to enable and improve analytics, as proposed in solutions to Key Issue #19. MT uses data provided by the DC to train the model.
-	AC (Analytics Control): controls and performs analytics, including:
-	receiving the analytics request from the consumer NF;
-	using the model provided by the MT and data provided by the DC for analytics;
-	providing analytics information to the consumer NF;
-	performing NWDAF service registration and metadata exposure to NFs/AFs.
-	IR (Inference): Perform (real-time) inference with the collected data to produce the analytics information (i.e. statistics and/or predictions), using the trained model. The IR can be further divided into ST (Statistics) and PR (Prediction) sub-modules, which are responsible for producing statistics and predictions respectively with the collected data.
-	IO (Analytics Input and Output): Receive the analytics request from the consumer NF, and provide the analytics information to the consumer NF. The IO can be further divided into IN (analytics request INput) and AO (Analytics Output) sub-modules.
The sub-functions of the NWDAF support service-based interactions, as shown in Figure 6.x.1-1.



Figure 6.x.1-1: NWDAF composition
The sub-functions of the NWDAF may support service-based interactions (as shown in Figure 6.x.1-1), or not support service-based interactions. 
The sub-functions of the NWDAF can be placed in different NFs, i.e. different sub-functions of the NWDAF can be collocated with different NFs or even be a standalone NF, and some or all of the sub-functions of the NWDAF can be collocated.
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[bookmark: _Toc28866899][bookmark: _Toc30155545][bookmark: _Toc30155665][bookmark: _Toc31296406][bookmark: _Toc31361023][bookmark: _Toc31448748][bookmark: _Toc31639224][bookmark: _Toc31639342]6.X.4	Procedures
Figure 6.x.14-21 shows an example procedure for analytics information provision with NWDAF decomposition.
NOTE 1:	Other ways of interactions between the sub-functions of the NWDAF are possible.
NOTE 2:	For interactions between the sub-functions, the exact services/messages used are to be determined during normative phase.
NOTE 3:	In the procedure it is assumed that the IO and DC support service-based interactions.
Editor's note:	It is FFS which subfunction performs or any new subfunction is needed to perform NWDAF service registration and metadata exposure to NFs/AFs.




Figure 6.x.14-21: Procedure for analytics information provision with NWDAF decomposition
1.	Consumer NF sends an analytics request/subscription to the IO of the NWDAF by invoking an Nnwdaf_AnalyticsInfo_Request or an Nnwdaf_AnalyticsSubscription_Subscribe, as specified in TS 23.288 [5].
2.	Based on the analytics request/subscription, the AC of the NWDAF sends an Ndc_DataCollection_Subscribe to the DC, with information for data collection. 
2.	Based on the analytics request/subscribe, the IO sends a data collection request to the DC.
NOTE 1:	The details of the information for data collection depend on the solution to Key Issue #11 "Increasing efficiency of data collection".
3~4.	The DC subscribes to the network data from the NF(s) or the OAM as specified in TS 23.288 [5].
5.	The DC provides the collected data to the AC TR for training the model.
6.	The AC sends an Nmt_AnalyticsModel_Request to the MT, which includes the Analytics ID and other information (e.g. analytics filter information) to request the trained model for the analytics. The TR provides the trained model to the IR.
NOTE 2:	Step 2 and 6 can be performed in parallel.
[bookmark: _GoBack]7~8.	If data is needed for training the model, the MT sends an Ndc_DataCollection_Subscribe to the DC to request data for model training. 
7.	The DC provides the collected data to the IR for inference.
NOTE 3:	The MT can be a standalone NF or in a different NWDAF. The details of the interaction between the AC and the MT depend on the solution to Key Issue #19 "Trained data model sharing between multiple NWDAF instances".
8.	The MT sends an Nmt_AnalyticsModel_Request response to the AC, including the parameters of the trained model for analytics. 
9.	With the trained model and the collected data, the IR AC produces the analytics information, and provides the analytics information to the IO. 
9.	The IO AC of the NWDAF provides the analytics information to the consumer NF by means of either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, as specified in TS 23.288 [5].
[bookmark: _Toc16839386][bookmark: _Toc21087545][bookmark: _Toc31361024][bookmark: _Toc31448749][bookmark: _Toc31639225][bookmark: _Toc31639343]6.X.5	Impacts on services, entities and interfaces
Editor's note:	This clause lists impacts to services and interfaces.
***** End of Change *****
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