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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References
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3
Rationale
In the draft TR [1], the use case of MDA assisted energy saving is described. Energy saving is achieved by activating the energy saving mode of the NR capacity booster cell, the decision of RAN node entering energy saving mode may be made based on the various information such as load information of the related cells and the energy saving policies set by operators as specified in TS 28.310 [2]. MDAS can be used to provide an analytic report by analyzing the above information comprehensively to assist the energy saving related decision making.
The prediction result of informations for making energy-saving decision can be used by operators to make energy-saving policies. There are many ML models for predicting these informations, such as energy-saving senarios prediction models and traffic load prediction models. The more accurate the informations prediction results are, the better the energy-saving policies based on the informations prediction results will be. The MDA service can assist the energy saving policy decision making by recommending the optimal ML models which can provide more accurate informations prediction results for consumers.
The base station energy-saving scenario is the scenario where base station should be activated the energy saving mode to improve energy-saving efficiency, and base station energy-saving scenarios prediction model can recognize the base station energy-saving scenario. For example, the office area with ultra-low traffic load in the early morning is a typical energy-saving area. Traffic load prediction model can predict the traffic load of the base station at different time of the day. Energy saving effect has a relationship with the base station energy saving scenarios, traffic load information, and other base staion attributes (e.g., service experience, energy saving period, etc).
Due to the reason that the impact of different informations on the energy-saving policies is not independent with each other, to achieve an optimized energy saving effect, it is better to take the different informations into account together during the analyzing. In other words, the input for MDA service could be single model or combination of different models.
The training process of ML models has high time complexity. Using the pre-trained models, the MDA can skip the training process of those models and provide recommendations directly based on the results of the pre-trained model. And consequently, MDA may provide the energy saving assistance related services more effectively.
Energy saving activation decision making should be coordinated by management system to guarantee that the overall network and service performance are not affected as much as possible. For example, if the base station reaches the energy saving threshold and enters energy saving mode, but some users are still connected, the service experience of these users will be affected. Considering the service experience can provide a better balance between the energy saving effect and service performance. And MDA may take service experience as input to assist the energy saving related decision making.
The ML algorithm can be used in the MDA process to provide the recommended energy-saving polices. For example, the energy-saving benefit of models can be determined based on the base staion realated informations (e.g., service experience changes, the traffic load changes as well as the prediction of the energy saving scenarios). And by maximizing the expected sum of energy-saving benefits, the MDA service may provide the optimal ML models for making recommendation of base station energy saving policies accordingly and thus the balance between the energy consumption and the service performance provided by the network can be achieved.
4
Detailed proposal
It is proposed to apply the following changes as below in TR 28.809 [1].
	1st Change


6.6.1.3
Possible solutions

6.6.1.3.1
Solution description

The MDAS producer correlates and analyses the management data described in the following subclause to assist the management energy saving function to make energy efficiency decisions. As the table in 6.6.1.3.3 shows, the analytics report is able to be provided by the MDAS producer to describe the analytics result and recommendations of energy saving. This procedure may be triggered by the request or periodically. 

Energy saving activation decision making may be based on the various information such as load information. The prediction result of these information can be used by operators to make energy-saving policies. There are many ML models which may use ML algorithms for predicting these information, such as energy-saving scenarios prediction models and traffic load prediction models. 

The prediction models are trained to be able to produce the expected training output from the training input. The data for models training may include RRC connection number, PRB utilization, energy consumption, service experience, etc. After the training process, the pre-trained models for predicting information used to make energy-saving policies can be obtained.
The more accurate the information prediction results are, the better the energy-saving policies based on the information prediction results will be. According to the result of information prediction and the energy-saving benefit, the MDA service can assist the energy saving policy decision making by recommending the optimal  ML models which can provide more accurate information prediction results for consumers. 
The MDAS producer is informed when the recommended decisions are taken by the MDAS consumer to make energy saving decisions, so that the MDAS producer can get the service experience changes and traffic load changes to evaluate energy-saving benefits.  By maximizing the expected sum of energy-saving benefits, the MDAS producer may update recommended decisions and fine-tune the accuracy of the analytics result. 
For example, the MDAS  producer may take base station energy saving scenarios prediction model and the traffic load prediction model together as input. Based on the results of energy saving scenarios prediction and traffic load prediction, the MDAS  producer may use the ML algorithms to calculate the energy-saving benefit based on base station related information (e.g., service experience changes, the traffic load changes as well as the prediction of the energy saving scenarios). And by maximizing the expected sum of energy-saving benefits, the MDAS  producer may provide the optimal prediction models for making recommendation of base station energy saving policies accordingly.
6.6.1.3.2
Data required for MDA assisted energy saving
Following table shows the potential data required to analyse the energy saving issue.
	Data Category
	Required Data

	Performance Measurements
	PNF Power Consumption: Power consumed over the measurement period, see clause 5.1.1.19.2 of TS 28.552 [8]; 

PNF Energy consumption: The energy consumed, see clause 5.1.1.19.3 of TS 28.552[8];

PNF Energy Temperature: The temperature over the measurement period, see clause 5.1.1.19.4 of TS 28.552[8];

PNF Voltage: The voltage, see clause 5.1.1.19.5 of TS 28.552[8];

PNF Current: The current, see clause 5.1.1.19.6 of TS 28.552[8];

PNF humidity consumption: The percentage of humidity during the measurement period, see clause 5.1.1.19.7 of TS 28.552[8];

PDCP Data Volume: The transmitted PDCP data volume, see clause 5.1.2.1 and 5.1.3.6 of TS 28.552 [8];

Virtual resource usage of NF: The resource usage of virtual network functions, see clause 5.7.1 of TS 28.552 [8].

	QoE Data
	The measurements that are collected are DASH [16] and MTSI [17] measurements. The detailed information of QoE data required by this case is FFS.

	Analytics Data
	The control plane analysis result from the NWDAF defined in TS 23.288 [18], e.g., observed service experience related network data analytics. 

The additional required analysis result is FFS.

	Pre-trained Prediction Models
	The pre-trained models, which may be based on ML algorithms and trained to be able to produce the expected training output for consumers, e.g., pre-trained base station energy-saving scenarios prediction models, pre-trained traffic load prediction models.

The detailed information about where to obtain the pre-trained prediction models is FFS.


Note: The above parameters may not be the complete list.
6.6.1.3.3
Analytics report for MDA assist energy saving

Following table shows the potential information carried in the analytics report of MDA assist energy saving.

	Analytics Report of MDA assisted energy saving
	Attribute Name
	Description

	
	Energy efficiency issue identifier
	The identifier of the MDA assisted energy saving  

	
	Location
	The geographical area or the cells where the unreasonable energy consumption exists

	
	Root cause
	The root cause of the part of the energy consumption that may be conserved, e.g., ultra-low traffic load area with energy consumption, excessive energy consumption

	
	Recommended prediction models
	The optimal prediction models which can provide more accurate information prediction results to assist the energy saving related decision making.


	End of Change


