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Abstract: This contribution proposes a solution to address Key Issue #1.
1. Introduction
This contribution is to address Key Issue #1: Logical decomposition of NWDAF and possible interactions between logical functions.
As shown in Figure 1, the 5GC has already supported data analytics as:

-
5GC hardware are composed of different kinds of chips, 

-
AI Chip in 5GC domain could provide training services to 5GC NF(s),

-
NWDAF could invoke the training service provided by 5GC, if needed.
-
NWDAF could invoke the inference service, if needed.

[image: image5.png]5GC NWDAF
u"pe

*TrainingService - Inference Function - Data Collection - Analytics Exposure




Figure 1: NWDAF based data analytics in 5GC
As shown in Figure 1, NWDAF is to support data analytics cross the 5GC NF, RAN, AF and OSS, which are composed of the following functionalities:

1)     Data collection per use case(s)

2)     Training service provided by 5GC: refer to the process of creating a model, which involves the use of a machine learning algorithm and a training data set
3)     Exposing network work data analytics to the consumer NF

4)     Inference function provided by 5GC NF(s): refer to the process of using the trained model to make predictions with new data.

As indicated in TS23.288, the NWDAF instance(s) can be collocated with a 5GS NF.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-91.
* * * * First change * * * *

6.X
Solution for Key Issue 1: NWDAF functionality Split
6.X.1
Description

This solution addresses Key Issue #1: NWDAF functionality Split.
As shown in Figure 1, the 5GC has already supported data analytics as:

-
5GC hardware are composed of CPU chip, GPU chip and other chips, 

-
AI Chip in 5GC domain could provide training services to 5GC NF(s),

-
NWDAF could invoke the training service provided by 5GC, if needed.
-
NWDAF could invoke the inference service, if needed.
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Figure 1: NWDAF based data analytics in 5GC

As shown in Figure 1, NWDAF is to support data analytics cross the 5GC NF, RAN, AF and OSS, which are composed of the following functionalities:

1)     Data collection per use case(s)

2)     Training service provided by 5GC: refer to the process of creating a model, which involves the use of a machine learning algorithm and a training data set

3)     Exposing network work data analytics to the consumer NF

4)     Inference function provided by 5GC NF(s): refer to the process of using the trained model to make predictions with new data.

As indicated in TS23.288, the NWDAF instance(s) can be collocated with a 5GS NF.

6.X.2
 Procedures

[image: image3.emf]Training 

Service 1

NWDAF

7. data collection and model training

8. model response 

9. model deployment

NRF

2b. NWDAF is triggered for 

data analytics

6. data model request

10a. Nnwdaf_AnalyticsSubscription_Notify / 

Nnwdaf AnalyticsInfo_Request response

1a. Nnrf_NFManagement_NFRegister_request / response

1b. Nnrf_NFManagement_NFRegister_request / reponse

Training 

Service 2

5. NWDAF selects training service 

1 based on NRF output

Consumer 

NF

2a. Nnwdaf_AnalyticsSubscription_Subscribe / 

Nnwdaf AnalyticsInfo_Request

10b. Analytics Registration Request and Response

(NWDAF address and Analytics ID)


Figure 6.x.2-1: Procedure for UE mobility analytics provided to NF/AF
1a-1b. Training service provided by 5GC sends registration request by invoking Nnrf_NFManagement_NFRegister to register its own service in the NRF, including some parameters, e.g., IP address, location, load, algorithm capability and algorithm type. 
2a-2b. The Consumer NF sends a request to the NWDAF for analytics, using either the Nnwdaf_AnalyticsInfo_Request or Nnwdaf_AnalyticsSubscription_Subscribe service.
3. NWDAF invokes Nnrf_NFDiscovery_Request service operation using parameters such as algorithm capability, algorithm type, and optionally NWDAF address.

4. NRF matches the requested query and sends this information via Nnrf_NFDiscovery_Request response service to NWDAF including one or more Training services provided by 5GC.
5. The NWDAF selects one Training service based on the output of NRF.
6. The NWDAF sends request to the Training service for model generation including some parameters, e.g., algorithm id and algorithm capability.
7. The Training service performs data collection and model training.
8. The NWDAF receives the response from the Training service including data mode and some parameters, e.g., model identification, input parameter and output parameter.
9. The NWDAF completes the model deployment.
10a. The NWDAF sends analytics response to the requested NF.
10b. The NWDAF may sends Analytics Registration Request to the NRF with analytics ID and address for further Analytics enquiry.
6.X.2
Impacts on Existing Nodes and Functionality
Editor's note:
Capture impacts on existing 3GPP nodes and functional elements.
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