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1
Decision/action requested

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

[1] 
3GPP TR 28.908-040 “Study on Artificial Intelligence/Machine Learning (AI/ ML) management”.
3
Rationale
This pCR is to add the possible solution for AI/ML configuration in TR 28.908 [1].
4
Detailed proposal
	Start of modification


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.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 28.104: "Management and orchestration; Management Data Analytics".

[3]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services". 

[4]
3GPP TS 28.105: "Artificial Intelligence / Machine Learning (AI/ML) management".

[a]
3GPP TR 28.864: "Study on Enhancement of the management aspects related to NetWork Data Analytics Functions (NWDAF)".
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5.10
AI/ML inference configuration management
5.10.1
Description
The AI/ML inference function (e.g., NG-RAN intelligence ES function as described in TR 28.813 [3]) may use the ML entity for inference.
The AI/ML inference function needs to be configured (e.g., with policies, target, conditions where applicable) in order to conduct inference in the 5G system aligning with operator's expectation. 
To enable the AI/ML inference function to perform inference using the preferred ML entity, the relevant ML entity needs to be able to be activated and deactivated. 
The AI/ML inference configuration can be initiated by the MnS consumer or initiated by the MnS producer.
5.10.2
Use cases
5.10.2.1
Configuration for NG-RAN AI/ML inference function initiated by consumer

The NG-RAN AI/ML inference configuration may be initiated by the MnS consumer. The MnS consumer monitors network performance and determines on whether to, and when to trigger the AI/ML inference configuration or re-configuration. For example, for NG-RAN intelligence ES function (as described in TR 28.813 [3]), the MnS consumer collects the information of the capacity booster cells and coverage cells inside the RAN domain area, then makes the decision for configuring and activating a configuration  policy  which may include e.g., performance targets, activation/deactivation of  the ES function, and activation/deactivation of the ML entity for the ES function. In this case, the consumer can initiate the AI/ML inference function configuration/reconfiguration to get better/optimum network performance.


5.10.2.2
Configuration for NG-RAN AI/ML inference function initiated by producer

The NG-RAN AI/ML inference configuration may be initiated by the MnS producer. The MnS producer can determine on whether to, and when to trigger AI/ML inference configuration based on network performance and service requirements. For example, NG-RAN intelligence ES function (as described in TR 28.813 [3]), after receiving an RAN ES target, the AI/ML MnS producer may decide to allow or disallow the ES with a particular neighbour cell, or decide to use another ML entity for inference by activating and deactivating the corresponding ML entities. In this case, the MnS producer may initiate the configuration and inform an authorized consumer about the configurations. The configuration actions conducted by the MnS producer can also be triggered by a predefined configuration policy.


5.10.2.3
Partial activation of AI/ML inference capabilities for an ML entity
An ML entity may provide the AI/ML inference capabilities for a scope (e.g., a specific list of NR cells) of the radio coverage area. For a given AI/ML inference function, first, it can be very difficult to accurately “predict” or quantify the benefits of using an ML entity in a given context of operational system, before using it. Secondly, testing the ML entity using test data does not necessarly give a “full picture” on how the ML model will impact the performance of the system when it is activated in the operational environment. For example, testing may provide some insights on the accuracy of the ML entity that can be expected once the ML entity is deployed and activated.
Furthermore, it is also necessary to ensure that AI/ML inference capabilities of an ML entity that are being activated in operational system will bring the expected/planned benefits and will not further downgrade the existing network performance. Moreover, it is important to provide means to check which particular AI/ML inference capabilities of an ML entity are beneficial to be activated in a given context of operational network. Correspondingly, the MnS producer for AI/ML inference management may provide different steps through which the capabilities of an ML entity may be activated progressivly. This abstraction phased activation of the scope of the ML entities may be referred to as “Abstract activation steps”.  For example, with such Abstract activation steps technique, the producer may support a capability to allow only a sub-scope to be activated e.g., to only allow inference activation for a limited or specific number of cells covering part of a geographical coverage area and not the whole city or only for a certain limited period of time (say between 18:00 and 6:00) rather than for the entire operation time.  
Another approach to implement partial or progressive activation of AI/ML inference capabilities for an ML entity would be through a predefined policy which may include e.g., time scheduled or conditional progressive or phased activation of the inference capabilities or the scope of activation.
So, it is possible that the AI/ML inference function is configured to start using a newly deployed ML entity for one part (e.g., one NR cell of the gNB) of the function but the existing ML entity for the rest parts, and then gradually switch to use the new AI/ML entities for the larger or full scope, by activating/deactivating the AI/ML inference capabilities in the corresponding scope for the AI/ML entities. 
Together, these imply that it is important to ensure that the MnS consumer has a finer control on activation and de-activation of AI/ML inference capabilities for an ML entity.
5.10.3
Potential requirements

REQ-AIML_INF_CFG- -1: The MnS producer responsible for AI/ML inference management should have a capability to allow an authorized consumer to configure the inference function.
REQ-AIML_INF_CFG -2: The MnS producer responsible for AI/ML inference management should have a capability to configure inference function and inform an authorized MnS consumer about the configurations of the AI/ML inference function.
REQ-AIML_INF_ACT-1: The MnS producer responsible for AI/ML inference management should have a capability to allow an authorized MnS consumer to activate an NG-RAN AI/ML inference function for one or more NR cells.
REQ-AIML_INF_ACT-2: The MnS producer responsible for AI/ML inference management should have a capability to allow an authorized MnS consumer to deactivate an NG-RAN AI/ML AI/ML inference function for one or more NR cells.
REQ-AIML_INF_ACT-3: The MnS producer responsible for AI/ML inference management should have a capability to inform an authorized MnS consumer about the activation and deactivation of an NG-RAN AI/ML inference function for one or more NR cells.
REQ-AI/ML_ENTITY_ACT-1: The MnS producer responsible for AI/ML inference management should have a capability to allow an authorized MnS consumer to activate the AI/ML inference capabilities for the full scope or a sub-scope (see Note 1) of an ML entity.

REQ-AI/ML_ENTITY_ACT-2: The MnS producer responsible for AI/ML inference management should have a capability to allow an authorized MnS consumer to deactivate the AI/ML inference capabilities for the full scope or a sub-scope (see Note 1) of an ML entity. 
REQ-AI/ML_ENTITY_ACT-3: The MnS producer responsible for AI/ML inference management should have a capability to inform an authorized MnS consumer about the activation and deactivation of the AI/ML inference capabilities for the full scope or a sub-scope (see Note 1) of an ML entity. 
REQ-AI/ML_ENTITY_ACT-4: The MnS producer responsible for AI/ML inference management should have a capability to allow an authorized MnS consumer to implement partial or progressive activation of AI/ML inference capabilities for an ML entity based on a predefined policy. 
NOTE 1: The scope could be the NR cell(s) or applicable expected runtime context for the ML entity.
5.10.4
Possible solutions


This solution uses the instances of following IOCs for interaction between MnS producer and consumer to support the AI/ML inference configuration:
1)
The IOC representing the inference function. 
Each inference function is represented by a specific IOC. For the example the NG-RAN intelligence ES function is presented by an IOC, which may be named as DESIntelligenceFunction. 
This IOC inherits from ManagedFunction IOC and contains the respective attributes that are applicable to the inference function it represents:
-
For MDAF, the IOCs are defined in TS 28.104 [2]

-
For NWDAF, the configuration is studied in TR 28.864 [a];

-
For RAN intelligence functions, including RAN intelligence ES function, RAN intelligence MRO function, RAN intelligence MLB function, the corresponding IOC may contain the following attributes that are applicable to the specific inference function:
- 
policy for the inference function;

-
target for the inference function;

-
conditions (e.g., threshold) for triggering the inference;
-
activation and deactivation policy and scope (e.g., NR cell).
2) 
The IOC representing the ML entity deployed to the inference function, for example the existing IOC MLEntity (see TS 28.105 [4]) may be reused.

This IOC is contained by the IOC which represents the inference function as described in 1), and contains the following attributes: 
- 
activation and deactivation policy and scope (e.g., NR cell, subset of expected runtime context).
The examples of IOCs and their relations between the IOCs are depicted in the figure below.
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Figure 5.4.4.1-1: Example of AI/ML inference configuration related NRMs
NOTE: 
The xyzFunction represents the inference function, and the name of the IOCs and attributes are to be decided in the normative phase.

5.10.5
Evaluation


The solution described in clause 5.10.4 uses the NRMs of the inference function and ML entity for AI/ML inference configuration. This approach supports both MnS consumer-initiated and MnS producer-initiated configuration based on the existing provisioning MnS operations and notifications.
Therefore, the solution described in clause 5.10.4 is a feasible solution.
	End of modifications
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