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	Reason for change:
	The energy consumption is a key factor in network OPEX and is crucial for operators in evaluating the network solutions efficiency. AI/ML techniques, currently used in NWDAF for various use cases requires periodic retraining of AI/ML models. This raises questions about the energy impact of AI/ML models in NWDAF (MTLF and AnLF) and how to enable operators to manage AI/ML energy consumption efficiently. 

	
	

	Summary of change:
	1) A new use case on “Monitoring of ML models energy consumption in NWDAF” is introduced. 
2) A new measurement “Distribution of energy consumption for training ML models in NWDAF” is introduced.
3) A new measurement “Mean energy consumption for training ML models in NWDAF” is introduced.
4) A new measurement “Distribution of energy consumption for analytics in NWDAF” is introduced.
5) A new measurement “Mean energy consumption for analytics in NWDAF” in introduced.

	
	

	Consequences if not approved:
	The operator has no proper way to monitor the overall energy consumption of AI/ML models for training and inference in NWDAF. Therefore, an operator is unable to manage AI/ML energy consumption efficiently, e.g., AI/ML model activation/deactivation, AI/ML model compression, etc.
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[bookmark: _Toc145949649]Start of First change
[bookmark: _Toc138754160][bookmark: _Toc155702254]5.18	Performance measurements for NWDAF
5.18.7	NWDAF ML Model related measurements
[bookmark: _Toc20132500][bookmark: _Toc27473575][bookmark: _Toc35956253][bookmark: _Toc44492263][bookmark: _Toc51690196][bookmark: _Toc51750891][bookmark: _Toc51775151][bookmark: _Toc51775765][bookmark: _Toc51776381][bookmark: _Toc58515767][bookmark: _Toc155701946]5.18.7.X	Energy consumption of ML models in NWDAF
[bookmark: _Toc155702256]5.18.7.X.1	Distribution of energy consumption for training ML models in NWDAF
a)	This measurement provides the distribution of energy consumed for training ML models in NWDAF for a specific time interval. This measurement is applicable when ML models are trained in the NWDAF MTLF
b)	CC
c)	This measurement is obtained by the following method:
- for each ML model being trained its energy consumption is determined for a specific time interval;
- the bin with the range corresponding to the energy consumed for ML model training is selected;
- the value of the counter for the selected bin is incremented by 1
E.g., for a ML model being trained between time t and t-600 minutes, if the energy consumed for training is 12 Joules the counter corresponding to the bin "10-20" is incremented by one
d)	Each measurement is an integer representing the count of energy consumed for ML model training within the range of the bin
e)	The measurement name has the form DANS.MLModelsTrainingEnergyConsumptionCount.Bin where Bin indicates the size range which is vendor specific
f)	NWDAFFunction
g)	Valid for packet switching
h)	5GS
5.18.7.X.2	Mean energy consumption for training ML models in NWDAF
a)	This measurement provides the mean energy consumed for training ML models in NWDAF for a specific time interval. This measurement is applicable when ML models are trained in the NWDAF MTLF
b)	SI
c)	This measurement is obtained by inspecting the energy consumed for training ML models in NWDAF and then taking their arithmetic mean
d)	A single integer value
e)	The measurement name has the form DANS. MLModelsTrainingEnergyConsumptionMean
f)	NWDAFFunction
g)	Valid for packet switching
5.18.7.X.3	Distribution of energy consumption for analytics in NWDAF
a)	This measurement provides the distribution of energy consumed by ML models to generate analytics in NWDAF for a specific time interval. This measurement is applicable when ML models are deployed to generate analytics in the NWDAF AnLF
b)	CC
c)	This measurement is obtained by the following method:
- for each ML model generating analytics its energy consumption is determined for a specific time interval;
- the bin with the range corresponding to the energy consumed for generating analytics by the ML model is selected;
- the value of the counter for the selected bin is incremented by 1
E.g., for a ML model generating analytics between time t and t-60 minutes, if the energy consumed for generating analytics is 2 Joules the counter corresponding to the bin "1-5" is incremented by one
d)	Each measurement is an integer representing the count of energy consumed by ML models to generate analytics within the range of the bin
e)	The measurement name has the form DANS.MLModelsAnalyticsEnergyConsumptionCount.Bin where Bin indicates the size range which is vendor specific
f)	NWDAFFunction
g)	Valid for packet switching
h)	5GS
5.18.7.X.4	Mean energy consumption for analytics in NWDAF
a)	This measurement provides the mean energy consumed by ML models for generating analytics in NWDAF for a specific time interval. This measurement is applicable when ML models are deployed to generate analytics in the NWDAF AnLF
b)	SI
c)	This measurement is obtained by inspecting the energy consumed by ML models for generating analytics in NWDAF and then taking their arithmetic mean
d)	A single integer value
e)	The measurement name has the form DANS. MLModelsAnalyticsEnergyConsumptionMean
f)	NWDAFFunction
g)	Valid for packet switching
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Use cases for performance measurements
A.Y	Monitoring of ML models energy consumption in NWDAF
The energy consumption is a key factor in network OPEX and is crucial for operators in evaluating the network solutions efficiency. AI/ML techniques, currently used in NWDAF for various use cases, are expected to become more pervasive, requiring periodic retraining of AI/ML models. This raises questions about the energy impact of AI/ML models in NWDAF (MTLF and AnLF) and how to enable operators to manage AI/ML energy consumption efficiently, e.g., AI/ML model activation/deactivation, AI/ML model compression, etc. Therefore, the distribution and mean of ML models energy consumption in NWDAF is important for an operator to understand the energy consumption behaviour in NWDAF.
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