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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1] 	3GPP TR 28.908-010 “Study on Artificial Intelligence/Machine Learning (AI/ ML) management”.
3	Rationale
This pCR aims to add the UC and potential requirements on ML entity energy consumption as part of ML performance monitoring during model training, testing, deployment and inference lifecycle phases based on the request from consumer. Hereby it is proposed to add a dedicated clause on AIML energy consumption in order to capture related use cases, requirements and solutions. 
[bookmark: _Toc66877265]4	Detailed proposal
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5	Use cases, potential requirements and possible solutions
[bookmark: _Toc107830524][bookmark: _Hlk109383819][bookmark: _Toc50630200][bookmark: _Toc66877266]5.3.A	Energy Efficiency  of AIML 
[bookmark: _Toc145334710][bookmark: _Toc145421154][bookmark: _Toc145421920]5.3.A.1	Description
The energy consumption is one of the factors which greatly contribute to network OPEX and AIML solutions are expected to greatly contribute to the network’s energy consumption through all the phases - ML model training, testing, deployment, and inference. Given variable level of complexity and system requirements, including energy consumption requirements related to ML-enabled solutions, the pervasive nature of such approach, as well as the need for model re-training, poses the question on the impact ML operations of the whole ML chain have on the network energy consumption as well as how to handle the ML functionality in most energy efficient way.
[bookmark: _Toc107830526]5.1.2	Use cases
[bookmark: _Toc107830527]5.3.A.2.1	indicators for AI/ML energy consumption 
Performance of AIML needs to be measured for all the aspects of ML entities in different model lifecycle phases including model training, testing, deployment or update and inference phases, where, besides model deployment, these phases include distinct data operations, i.e., data collection, transfer, storage and pre-processing. It is also required to measure the energy consumption of ML entities at different model lifecycle phases and at data operation level for each of these phases. energy consumption indicators should be introduced to be used to account for the total energy consumption of an ML entity. The indicator may be defined per phase or per more energy event, where one or more events may be associated to a model lifecycle phase. The ML MnS consumer may request the energy consumption indicator from the ML MnS producer. Such energy consumption indicators may be collected in a log, i.e. record of past events. The ML MnS consumer may then use this information to decide on various model lifecycle optimization or network planning actions, including activating or deactivating ML capability,recommending the ML MnS producer to e.g., stop training and/or power cap the model platform and/or train model based on less data of higher quality etc. 
[bookmark: _Toc107830528]5.1.3	Potential requirements
REQ-AI/ML_ENER-CON-1: The 3GPP management system shall have a capability for an authorized MnS consumer  to request and receive the value of energy consumption indicator for different ML entity lifecycle phases (e.g. training, inference) of one or more ML entities.
REQ-AI/ML_ENER-CON-2: The 3GPP management system shall have a capability for an MnS producer to provide the value of energy consumption indicators  for different ML entity lifecycle phases (e.g. training, inference) of one or more ML entities.
REQ-AI/ML_ENER-CON-3: The 3GPP management system shall have a capability for an authorized MnS consumer  to provide requirements on the energy consumption for different ML entity lifecycle phases (e.g. training, inference) of one or more ML entities .
REQ-AI/ML_ENER-CON-4: The 3GPP management system shall have a capability for MnS consumer to request for and receive the value of energy consumption indicator of individual data and model operations as part of one or more model lifecycle phases (e.g. training, inference) of one or more ML entities during a period of interest.
[bookmark: _Toc107830529]5.1.4	Possible solutions
The requests and reports related to different phases of ML entity lifecycle in TS28.105 need to be extended with the attribute indicating the energy consumption of ML entity. The attributes may also be introduced in TS 28.552.
1. Introduce new attributes as part of requests related to different ML entity lifecycle phases, e.g. training request MLTrainingRequest IOC. The attributes indicate the consumer’s requirements with respect to energy consumption (e.g., expressed in Joules or KWh) of the ML entity in a given lifecycle phase, e.g training.
2. Introduce new attributes as part of corresponding response related to different lifecycle phases of ML entity, e.g. training or inferene report MLTrainingReport or MLInferenceReport IOC. The new attributes indicate the energy consumption (e.g., expressed in Joules or KWh) of ML entity during a given lifecycle phase, e.g. training or inference.
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