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Start of First change
[bookmark: _Toc120096688][bookmark: _Toc120097047][bookmark: _Toc128685157][bookmark: _Toc129028410][bookmark: _Toc129029939][bookmark: _Toc129155807]6.V	ML testing
[bookmark: _Hlk96012523]6.V.1	Description
After an ML entity is trained, validation is done to ensure the training process is completed successfully. However, even when validation is conducted successfully during development, it is necessary to test and check if the ML entity is working correctly under certain runtime contexts or using certain testing data set. Testing may involve interaction with third parties (besides the developer of the ML training function), e.g., the operators may use the ML training function or third-party systems/functions that may rely on the results computed by the ML entity for testing. 
After completing the ML entity training, and when the performance of the trained ML entity meets the expectations on both training and validation data, the ML entity is made available to the consumer(s) via the ML training report (see MLTrainingReport IOC in TS 28.105 [4]). Before applying the ML entity to the target AI/ML inference function, the ML training MnS producer may need to allow the consumer to evaluate the performance of the ML entity via the ML testing process using the consumer’s provided testing data. The testing data have the same pattern as the input part of the training data.
For these reasons, provision of ML entity testing and its control need to be standardized to enable the multi-vendor interaction among the different systems. If the testing performance is not acceptable or does not meet the pre-defined requirements, the consumer may request the ML training producer to re-train the ML entity with specific training data and/or performance requirements.
[bookmark: _Toc120096690][bookmark: _Toc120097049][bookmark: _Toc128685159][bookmark: _Toc129028412][bookmark: _Toc129029941][bookmark: _Toc129155809]6.V.2	Use cases
[bookmark: _Toc120096691][bookmark: _Toc120097050][bookmark: _Toc128685160][bookmark: _Toc129028413][bookmark: _Toc129029942][bookmark: _Toc129155810]6.V.2.1	Consumer-requested ML entity testing
After receiving an ML training report about a trained ML entity from the ML training MnS producer, the consumer may request the testing MnS producer to test the ML entity before applying it to the target inference function. In the ML testing request, the consumer provides the testing data which have the same pattern as the input part of the training data.
Any ML entity needs to be tested with specific inputs and features that are applicable to the use case and the applicable deployment environment. 
The ML testing MnS producer performs the ML testing using the consumer’s provided testing data. The ML testing is to conduct inference on the tested ML entity using the testing data as the inference inputs and produce the inference output for each testing dataset example.
The AML testing MnS producer may be the same as or different from the ML training MnS producer.
After completing the ML testing, the ML testing MnS producer provides the testing report indicating the success or failure of the ML testing to the consumer. For a successful ML testing, the testing report contains the testing results, i.e., the inference output for each testing dataset example.
The ML testing MnS producer needs to have the capabilities to provide the services needed to enable the consumer to request testing and receive results on the testing of a specific ML entity or of an application or function that contains an ML entity. 
To achieve the desired outcomes, any ML entity needs to be tested with the appropriate testing data (e.g. batch data or continuous data streams), which can reflect the current status of the network where the ML entity is expected to be deployed. Correspondingly, the ML testing MnS producer needs to support the required management services to test the ML entities.
[bookmark: _Toc120096692][bookmark: _Toc120097051][bookmark: _Toc128685161][bookmark: _Toc129028414][bookmark: _Toc129029943][bookmark: _Toc129155811]6.V.2.2	Control of ML entity testing
Given a testing capability as provided by a given ML testing MnS producer, a consumer (e.g., an operator) may wish to control and manage that testing process capability. For example, the operator may wish to define policies on how frequent testing for a given ML entity may be executed. Correspondingly, the 3GPP management system needs to provide the capability to allow the ML entity testing to be configured. 
[image: ]
[bookmark: _Ref102461957]Figure 5.1.3.2.2-1: ML entity testing and control

6.L.3	Requirements for ML testing
	Requirement label
	Description
	Related use case(s)

	REQ-AI/ML_TEST-1
	The ML testing MnS producer should have a capability to enable an authorized consumer to request the testing of a specific ML entity. 
	Consumer-requested ML entity testing (clause 6.V.2.1)

	REQ-AI/ML_TEST-2
	The ML testing MnS producer should have a capability to create a testing process instance per the testing request for an authorized consumer
	Consumer-requested ML entity testing (clause 6.V.2.1)

	REQ-AI/ML_TEST-3
	The ML testing MnS producer should have a capability to report to an authorized consumer the results of a specific instance of ML testing process with the result of a successful ML entity testing containing the inference output for each testing data example
	Consumer-requested ML entity testing (clause 6.V.2.1)

	REQ-AI/ML_TEST-4
	The ML testing MnS producer should have a capability to enable an authorized consumer (e.g. the operator) to configure or modify an instance of ML testing process
	Control of ML entity testing (clause 6.V.2.2)

	REQ-AI/ML_TEST-5
	The ML testing MnS producer should have a capability to test a specific ML entity using specific data specified by the consumer, using data at a location address specified by the consumer, using data with specific characteristics defined by the consumer, or using continuous data streams provided from the consumer
	Control of ML entity testing (clause 6.V.2.2)

	REQ-AI/ML_TEST-6
	The ML testing MnS producer should have a capability to test a specific ML entity for a specified expected runtime context as may be stated by the consumer
	Control of ML entity testing (clause 6.V.2.2)

	REQ-AI/ML_TEST-8
	The ML testing MnS producer should support a capability to enable an authorized consumer to define the reporting characteristics related to a specific instance of ML testing request
	Control of ML entity testing (clause 6.V.2.2)

	REQ-AI/ML_TEST-9
	The ML testing MnS producer should support a capability for an authorized consumer to manage the ML testing request, including suspending, resuming, cancelling the request, or adjusting the desired runtime context of the testing
	Control of ML entity testing (clause 6.V.2.2)



End of Changes


image1.png
AML Testing Control
‘Request ATML Testing AUME. T
‘Report on AVML Testing





