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Abstract: This document proposes a set of definitions and terminology in order to have the current  understanding from the beginning of the study. 
1. Introduction
In the discussion people use energy saving and energy efficiency as synonymous but they are different concepts, the SA5 and ITU-T has already definitions which can be used in SA2 work with the same understanding then outside our work. Specifically the ITU-T L 1330 (“Energy efficiency measurement and metrics for telecommunication networks” ) definitions are:
· 3.2.4 energy: Capacity for doing work; having several forms that may be transformed from one to another, such as thermal (heat), mechanical (work), electrical or chemical, expressed in Joules. For the purpose of this Recommendation, energy will be expressed in Watt-hours (Wh) or kilo Watt-hours (kWh).
· 3.2.5 energy efficiency (EE): The relation between the useful output and energy/power consumption.
· 3.2.6 energy saving feature: A feature which contributes to decreasing energy consumption as compared to the case when the feature is not implemented.
· 3.2.16 power: The rate at which energy is transmitted. Power is measured in units of Watts.
· 3.2.17 power consumption: The power consumed by a device needed to achieve an intended application performance.
It shall be noted that the Energy Efficiency can be defined at high level as “‘energy efficiency’ means the ratio of output of performance, service, goods or energy, to input of energy”. Therefore the Energy Efficiency is measure in respect of a “output of performance, service, goods or energy’ which lead to different EE, for example in ITU-T L1330 the following EE are defined
· 3.2.9 mobile network coverage energy efficiency: The ratio between the area covered by the network in the mobile network under investigation and the energy consumption.
· 3.2.10 mobile network data energy efficiency: The ratio between the performance indicator based on data volume and the energy consumption when assessed during the same time frame
SA5 TS 28.554 defines a generic energy efficiency KPI in clause 6.7.4.1 
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where:
- ‘Useful Output of 5GC’ (UsefulOutput5GC) is the useful output of 5GC. It can be defined differently, depending on which 5GC network functions are considered;
- ‘Energy Consumption of 5GC’ (EC5GC) is the Energy Consumption of 5GC.
The EE as defined in TS 28.310 can be evaluated at different levels (see TS 28.310 clause 4.1) , i.e. whole networks (i.e. end-to-end), or to sub-networks (e.g. the radio access network), or to single network elements, or to telecommunication sites, which contain network elements and site equipment.

Therefore the Energy Efficiency is determined by a specific KPI and different KPIs can be defined considering the ratio between different performance parameters and the energy consumption required to produce the performance measured. From these point of view SA5 has already defined different KPI for evaluating the Energy Efficiency listed in the following:
· Energy efficiency of eMBB network slice
· Energy efficiency of eMBB network slice – RAN-based
· Energy efficiency of URLLC network slice 
· Based on latency of the network slice
· Based on both latency and Data Volume (DV) of the network slice
· Energy efficiency of MIoT network slice 
· Based on the number of registered subscribers of the network slice
· Based on the number of active UEs in the network slice
· Energy Efficiency of 5GC based on the useful output of 5GC user plane
Conclusion #1: The Energy Efficiency is KPI evaluated as ratio between a specific performance metric and the Energy Consumption required to obtain that performance. Therefore it does not exist 1 single unique Energy Efficiency. 
Conclusion #2: The Energy Saving is the reduction of energy use, without reference to output produced.
The optimisation of the Energy Efficiency can be reached via reducing the Energy Consumption keeping the same performance, for example considering the Mobile network data energy efficiency and the Mobile network coverage energy efficiency keeping the same amount of data transmitted on the mobile network and the same coverage to reduce the total Energy Consumption. Alternative Energy Efficiency can be increased increasing the performance using the same amount of energy consumed. A third alternative is to increase the performance and the energy consumptions , but the amount of increasing of Energy consumption is lower than the increasing of performance, therefore the efficiency is increased but the energy saving is degraded.  SA5 TS 28.310 provides some solution for energy efficiency for NG-RAN and network slices.
Conclusion #3: : in some cases, improving energy efficiency might lead to lower energy saving, and improving energy saving could lead to lower energy efficiency, depending on what is covered by the "useful output"

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-66
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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".
[w]	3GPP TS 28.554 “5G end to end Key Performance Indicators (KPI)”
[s]	3GPP TS 28.310 “Management and orchestration; Energy efficiency of 5G”
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[bookmark: _Toc20149626][bookmark: _Toc27846417][bookmark: _Toc36187541][bookmark: _Toc45183445][bookmark: _Toc47342287][bookmark: _Toc51768985][bookmark: _Toc138308924]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Energy Consumption: The amount of energy which is utilized to achieve a specific system purpose expressed in Joule (J) or Watthour (Wh). (see specifications TS 28.310 [s] and TS 28.554 [w]) 
NOTE 1: 1 Joule [J] = 1 Watt * 1 Second [Ws]
Energy Efficiency (EE): The relation between a useful output and energy consumption (see specifications TS 28.310 [s] and TS 28.554 [w])
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For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
EC	Energy Consumption
EE	Energy Efficiency
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