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Comments
Current AI/ML management specifications in SA5 do not include any way to represent or access sustainability-related energy information or the resources used in AI/ML model training and inference. 
Although TS 28.310 already specifies energy information allowing operators to configure energy attributes for managed entities, there is no explicit use case that connect this information to AI/ML training and inference functionalities. 
This contribution proposes to add this use case. The contribution includes use case description, potential requirements, possible solutions and evaluation. 
 
Proposed Changes
* * * First 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.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.300: "NR and NG-RAN Overall Description; Stage 2".
[x1]	3GPP TS 28.310 "Management and orchestration; Energy efficiency of 5G".
[x2] 	3GPP TS 28.105 "Management and orchestration; Artificial Intelligence / Machine Learning (AI/ML) management".
* * * Second change * * * *
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6.X	Sustainable aspects of ML model training and inference
6.X.1	Description
ML model training and AI/ML inference can require substantial computing power and therefore significant energy. 
For sustainability goals in AI/ML management, it is valuable for the 3GPP management system to reflect the type of energy supplied to the managed entities that are used for ML model training and AI/ML inference (for example, renewable and/or carbon related information). The operator handles this energy related information (e.g., see EnergySupplyInfo in TS 28.310 [x1]) in the 3GPP management system, based on knowledge of the infrastructure it manages. In particular: 
- the operator obtains energy related information typically based on data from external energy suppliers; the operator sets, maintains and updates the association of energy related information to managed entities that support ML model training and inference, by configuration of the Energy Information defined in TS 28.310 [x1]. 
- the operator defines access control rules/policies to determine what managed entities (e.g. NFs, AI/ML functions) can gain access to this information.  
In the context of ML model training and AI/ML inference, the MnS producer can read the operator-configured energy related information, subject to operator-defined access control. By having access to this information, the MnS producer can support interpreting training/inference requests containing energy related information. These requests are triggered by the operator, who performs the role of MnS consumer. 
In the context of ML model training, the MnS producer can also expose the operator-configured energy related information to other training functions, for the case these training functions need to know this information for selection criteria. This happens for example in Federated Learning (where FL client, acting as MnS producer, exposes energy related information to other training functions acting as FL servers, for them to manage FL lifecycle, e.g. choose FL clients based on energy criteria) and Distributed Training.
The MnS producer reads operator-configured information and applies it when selecting functions for model training or inference. The accuracy of this information depend on operator configuration and external agreements, and are outside the scope of MnS producer verification. 

6.X.2	Potential Requirements
REQ-ML_SUST-01. The 3GPP management system should enable the operator to configure and update the energy related information for the managed entities representing an ML model training function.
REQ-ML_SUST-02. The 3GPP management system should expose the energy information of the managed entities representing an ML model training function to authorised MnS consumers.
REQ-ML_SUST-03. The 3GPP management system should enable the operator to configure and update the energy information for the managed entities representing AI/ML inference.
REQ-ML_SUST-04. ML Training Function should enable an MnS consumer to request for ML model training with consideration to energy related information.
6.X.3	 Possible solutions 
It is proposed one solution consisting of two parts: one impacting TS 28.310 [x1] (see clause 6.X.3.1), and other impacting TS 28.105 [x2] (see clause 6.X.3.2).
6.X.3.1	Update Energy Information NRM fragment
It is proposed to update the Energy Information NRM fragment represented in 8.2.1 of TS 28.310 [x1], by adding in ManagedEntity the following:
- The MLTrainingFunction IOC (see clause 7.3a.1.2.1 in TS 28.105 [x2])
- The list of IOCs represented by AIMLSupportedFunction (see clause 7.3a.4.1.1 in TS 28.105 [x2])
These additions require importing IOCs from 3GPP TS 28.105 [x2].
6.X.3.2	Update MLTrainingFunction 
It is proposed to add a new attribute to MLTrainingFunction IOC: “energyInfoGroupRef”. This attribute allows specifying the DN of the energyInfoGroup MOI representing the operator-configured energy information. 
6.X.4	Possible solutions evaluation
The solution described in clause 6.3.X is feasible. 
The part of the solution described in clause 6.X.3.1 allows satisfying REQ-ML_SUST-01 and REQ-ML_SUST-03.
The part of the solution described in clause 6.X.3.2 allows satisfying REQ-ML-SUST-02.
The REQ-ML_SUST-04 lays the foundation for ML model training use cases to be defined, with MnS consumer providing energy related information that help MLTrainingFunction determine what actions to take.

* * * End of Changes * * * *


