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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.
-	TR (Training): Train a model for analytics with the collected data, which may also include e.g. pre-processing of the collected data.
-	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) *****
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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".
Figure 6.x.1-1 shows a possible decomposition of the NWDAF, where the following sub-functions (/modules) are proposed:
-	DC (Data Collection): Collect data from the NFs for analytics.
-	TR (Training): Train a model for analytics with the collected data, which may also include e.g. pre-processing of the collected data.
-	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.



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, and some or all of the sub-functions of the NWDAF can be collocated.
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Figure 6.x.1-2 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.1-2: 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/subscribe, the IO sends a data collection request to the DC.
3~4.	The DC subscribes 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 TR for training the model.
6.	The TR provides the trained model to the IR.
NOTE 1:	The details of Step 6 depends on the solution to Key Issue #19 "Trained data model sharing between multiple NWDAF instances".
7.	The DC provides the collected data to the IR for inference.
NOTE 2:	Step 5 and 7 can be performed in parallel. If the IR does not have the trained model when receiving the collected data from the DC, the IR can request the trained model from the TR. A collision (if happens) between this request and step 6 should be handled gracefully, which is defined in Stage 3.
8.	With the trained model and the collected data, the IR produces the analytics information, and provides the analytics information to the IO.
9.	The IO 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].
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Editor's note:	This clause lists impacts to services and interfaces.
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1. Nnwdaf_AnalyticsInfo_Request

/ Nnwdaf_AnalyticsSubscription_Subscribe

2. Data collection request

3. Nnf_EventExposure_Subscribe / Subscribe 

4. Nnf_EventExposure_Notify / Notification 

5. Data provision for training

6.Trained model provision

7. Inference request

8. Analytics information provision

9. Nnwdaf_AnalyticsInfo_RequestResponse
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