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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References
[1]

3GPP TR 28.915: " Study on management aspects of Network Digital Twin"
[2]

3GPP TS 28.104: " Management and orchestration; Management Data Analytics (MDA)"
3
Rationale

The large quantity of ML training data set improves the probability to get a ML model with better performance (e.g., higher accuracy, etc.). General the ML training data is obtained through historical network management data. For instance, assuming that there is a ML model supporting MDA SLS analysis described in TS 28.104 [2] clause 7.2.2, the raw feature of training data could be the enabling data, such as UL/DL throughput, uplink/downlink delay, etc., as specified in clause 8.4.2 of [2]. The label of training data could be information elements specified analytics output, such as issue type, affected objects, etc.

The training data mentioned above is collected from historical network management data, which means only when an issue happened in actual mobile network, the training data set can be accumulated with a new record. The preparation of ML model training data in this way has two drawbacks:
- The quantity of issues happened in actual mobile network is limited. 

- The variety of issues happened in actual mobile network is limited. There could be corner network issues cases that hardly happen in real life.
Therefore, NDT can simulate network issues (as training data label) and collect performance measurements (as training data raw feature) to enrich the ML training data set.
4
Detailed proposal

This document proposes the following changes in TR 28.915.

	1st Change


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
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3GPP TS 28.104: " Management and orchestration; Management Data Analytics (MDA)".
	Next Change


5.X
Use case x: Using NDT to generate ML training data 
5.x.1 Description
For many use cases, ML training requires large amounts of data to guarantee good performance of the ML models. In general, the ML training data for network related use cases is obtained through historical network management data. For instance, assuming that there is a ML model supporting MDA SLS analysis described in TS 28.104 [a] clause 7.2.2, the raw feature of training data could be the enabling data, such as UL/DL throughput, uplink/downlink delay, etc., as specified in clause 8.4.2 of [a]. 

However, obtaining data from the network has two limitations: 

· The quantity of issues happened in actual mobile network is limited. 

· The variety of issues happened in actual mobile network is limited. There could be corner network issues cases that hardly happen in real life.

Sufficient ML training data plays a key role to a useful ML model. The more training data provided, the better performance of ML model. To overcome, these challenges, an NDT can be used as synthetic data generation entity that simulates the network and its characteristics including problems to generate configuration and performance measurements data which can be used to enrich the ML training data set.
5.x.2
Potential requirements

REQ-NDT-FUN-01 The NDT MnS producer should have the capability to allow an authorized MnS consumer to request generation of simulated network data to be used for ML training. 
	End of change
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�Chaima: In addition to these limitations, should we also add a sentence that captures this idea:





“ The operator may not want to share the data sets collected in the network with a 3rd party solution provider due to NDA agreements with RAN vendors covering performance KPIs. In such scenarios, synthetic data needs to be provided to the training functions to ensure the training can still be achieved. The expectation is that although artificial, Synthetic data should statistically mimic the patterns and characteristics of real-world data. “


�Chaima: Should we add also:


The MnS producer should have the capability to allow the MnS consumer  to discover and be informed about the available synthetic data sets ? 





