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Abstract: The papers proposed a solution based on the assumption that the Energy Related information (Energy consumption, Renewable ratio and Carbon Intensity) per NF and Physical nodes is provided by OAM management system.
1. Introduction/Discussion
The KI#1 currently includes the issue on how and what energy related information is obtained, in case that this will be addressed in a different LI, the fact that this is an essential issue to be studied is essential 
How and what network energy related information from the Network entities (i.e. RAN nodes, 5GC NFs) can be obtained in order to support network energy related information exposure.
This paper proposes consideration on the EC measurement and architecture assumptions. 

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-66.
* * * * First change * * * *   
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc148441675][bookmark: _Toc151529368][bookmark: _Toc151529478][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * Second change * * * * all new text  
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.x	Solution #X: Energy related information obtained by OAM based as function
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution maps to KI#1.
6.x.2	Functional description 
The periodically provision of energy related parameters, i.e., EC, CI and Renewable Ratio from the OAM on a periodically bases requires that such information is provided every 15 minutes, 1 hours, or any period that is suitable with the evaluation to be performed. In order to reduce the amount of information exchange this solution proposes 2 options:
a) Local evaluation based on function of energy related parameters;
b) Local evaluation based on AI-ML modelling of energy related parameters.
This clause describes how the energy related information, specifically the Energy Consumption, Renewable and Carbon intensity information are calculated.
6.x.2.1 Local evaluation based on function of energy related parameters
This clause describes the option based on function of energy related parameters defined as the following steps:
a) 	to configure at the consumer of energy related parameters that the functions allowing to evaluate the energy related parameters from via 1) the characteristic parameters in step b), and 2) the input parameters in step c). The function can be configured by OAM or can be transferred to the consumer by MnS as part of service-based interface. This function may be different per different nodes, for example, for different equipment model, different location, etc. Which function is configured is left to implementation and the configuration decision by PLMN.
b)	The OAM provides the characteristic parameters of the function to the consumer which allows to represent the behaviour of a specific node or NF in function of the input parameters. The characteristic parameters of the function are provided only when needed, i.e., when it is determined that those previous provided characteristic parameters are no more valid due to changes on configuration, or it has been determined that a new function allow to better evaluate the energy related parameters. 
c)	the consumer performs the evaluation of the energy related parameters based on the input parameters.
Take the EC of a UPF as an example, it can be described as a function of the data volume load as show as example in figure 6.x.2.1-1 (or as a function of any significant characteristic of the Node e.g. per number of UE, PDU session, a combination of more input parameters). The consumer, for example the SMF, in a measurement period determines that the EC of an UPF as a Data Volume load x, is y. 



Figure 6.x.2.1-1: Energy Consumption vs data load for a generic NF. 

Note that the total EC of the UE is a separate issue and the KPIs are determined as defined in the other solutions (e.g., solution #A (S2-2400)) . For example in case of EC per UE, the KPI can be the following,  


where the ECUPF(x, z) is the configured function as in step a) and the input parameter x,y can be any relevant input parameters available in the consumer. Same of input parameters may be common to the function f(x,y) ECUPF(x,z) , for example the UPF total data volume, while other may be only relevant to the f(x,y) such as the UE data volume. Referring to the example in figure 6.x.2.1-1 the EC of the UPF is 

Where the parameter a and b are those provided by OAM in step b).
6.x.2.2 Local evaluation based on AI-ML modelling of energy related parameters
As an alternative, the function can be substituted by the AI-ML based modelling. This clause describes the option of AI-ML modelling based of energy related parameters.
a) the OAM provides to the consumer of energy related KPI (EC, CI, Renewable ratio) that the blueprint of AI-ML model representing the energy consumption information, including which inputs are relevant for the inference of the AI-ML model are also provided (e.g., the NF load, number of UEs, etc) The AI-ML model blueprint can be configured by OAM or can be passed to the consumer by MnS as part of service based interface. This AI-ML model blueprint can be different per different nodes, for example for different equipment products, different network location, etc. which AI-ML model blueprint is configured is left to implementation and the configuration decision by PLMN. The AI-ML model blueprint may be provided and updated when it is determined that those previous AI-ML model blueprint is no more valid, for example due to changes of configuration.
b)	The OAM provides the parameters (e.g., neural network weights, number of layers) of the AI-ML model to the consumer to compute the energy related KPI (EC, CI, Renewable ratio) of a specific node or NF. The characteristics parameters of the AI-ML model are transferred only when needed, i.e. when it is determined that those previous provided are no more valid due to changes on configuration, e.g., it has been determined that a new AI-ML allows to better evaluate the energy related parameters. This AI-ML model parameters can be different per different nodes, for example for different equipment products, different network location, etc.
c)	the consumer performs the evaluation of the energy related KPI (i.e., the factors that make up the EC, which is defined by other solutions, e.g., solution #A (s2-22)) based on the AI-ML model and its input parameters (e.g., the UE data volume and the NF total data volume in the evaluation period). 
In this option the KPIs as step c) are determined as defined in solution #A (S2-2400), for example in case of EC per UE, the KPI is the following,  


where the EC_AIMLUPFj(x,z) is the configured AI-ML model blueprint provided in step a) with the parameters of the AI-ML model provided in step b) related to the EC of the UPF , for example as function of the UPF Data Volume load  or any other relevant input parameters available in the consumer for the calculation in step c). 
[bookmark: _Toc148441679]6.x.3	Procedures	
6.x.3.1	Configuration of function of energy related parameters
The configuration of the function allowing to evaluate the energy related parameters at the consumer can be configured by OAM or can be transferred to the consumer by MnS as part of service-based interface.
Editor's note:	The configuration or the MnS related services by/with OAM needs the coordination of SA5.
6.x.3.2	Provisioning of characteristic parameters of the function
The OAM provides the characteristic parameters of the function to the consumer which allows to represent the behaviour of a specific node or NF in function of the input parameters.
Editor's note:	Provisioning of function of characteristic parameters of the function by OAM needs the coordination of SA5.
6.x.3.3	Provisioning of AI-ML model blueprint
The OAM provides to the consumer of energy related KPI (EC, CI, Renewable ratio) that the blueprint of AI-ML model representing the energy consumption information.
Editor's note:	Provisioning of AI-ML model blueprint by OAM needs coordination of SA5.
6.x.3.4	Provisioning of the characteristic parameters of the AI-ML model 
The OAM provides the parameters (e.g., neural network weights, number of layers) of the AI-ML model to the consumer to compute the energy related KPI (EC, CI, Renewable ratio) of a specific node or NF.
Editor's note:	Provisioning of characteristic parameters of the AI-ML model by OAM needs coordination of SA5.
6.x.3.5	Evaluation of the KPI based 


Figure 6.x.3.3-1: Evaluation of KPI  
1.	The NF evaluating the energy related KPI (EC, CI, Renewable ratio) receives the input data from related NFs to enable the evaluation of the KPI, i.e. to determine the gNB, UPF serving the UE, the measured data required for the evaluation of each specific KPIs (e.g. the UE data volume, the UPF data volume, the number of UE, et)
2.	The NF responsible for the evaluation of the energy related parameters for the UE, PDU session and QoS flow granularity perform the evaluation of the related KPI deriving the EC at nodel level from the Local configured function or AI-ML model based on the relevant input data (e.g. Data volume, NF name, etc, etc) as describe in clause 6.x.2.
3.	the evaluated KPI are provided to the Consumer, e.g. the NEF.
[bookmark: _Toc148441680]6.x.4	Impacts on existing services, entities and interfaces
The impact on exist function is the following:
· The network function performing the evaluation supports the function described in clause 6.x.2.1 or the AI-model ad described in clause 6.x.2.2
· The network function performing the evaluation receives the relevant input parameters from the other network functions, such as from SMF and AMF.
· The network function performing the evaluation is configured by OAM with the parameters characteristics for the function described in clause 6.x.2.1 or the hyper-parameters of the AI-model implemented described in clause 6.x.2.2.
· The functions and AI-model are left to implementation and how is provided is implementation dependent by OAM.
* * * * End of changes * * * *
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