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Abstract: Definitions of Renewable energy and Carbon related information 
1. Introduction/Discussion
The SID includes reference to Renewable Energy and Carbon related information. The discussion paper S2-2401178 provides consideration on both of them. Furthermore, several definitions related to Carbon information are possible as listed below in clause Annex 1, but we need to select those that are more relevant to our study. The two principles, which are bind together, are the Carbon Intensity (also called Carbon Emission Factor) and the Carbon Emission.
The Carbon Intensity is the Carbon dioxide emissions per unit of energy output, while the Carbon Emission is the carbon dioxide produced to produce the amount of energy, so they are equivalent to the Energy Consumption (i.e the Energy consumed for producing a determined work) and the Energy Intensity (i.e. Energy consumed per unity of work).
The Carbon emission of ICT network due to electricity generation (CECO2) is evaluated from the multiplication of EC per the Carbon intensity of electricity also called Emission Factor EF. The CI is a rate specific for the energy sources used to produce the electricity, but it can be also a value that represents the average carbon emission per unit of energy considering the combination of energy sources that have been used to generate such amount of electricity. 
Considering the equivalence, it is proposed to consider in the scope of the work the Carbon Emission , i.e. the Carbon Emission in the evaluation period as follow to be adapted to out SID scope.
Carbon (CO2) emission or CO2 emission is the emission of carbon dioxide stemming from the burning of fossil fuels (solid, liquid, and gas fuels) used to produce the electric power energy consumed in the evaluation period expressed in kilogram of Co2 equivalent (KgCo2e). .
Consequently, other relevant definitions are:

Carbon dioxide equivalent or CO2 equivalent (CO2e) The amount of carbon dioxide emission that would cause the same integrated radiative forcing, over a given time horizon, as an emitted amount of a greenhouse gas or a mixture of greenhouse gases. The equivalent carbon dioxide emission is obtained by multiplying the emission of a greenhouse gas by its Global Warming Potential for the given time horizon. For a mix of greenhouse gases it is obtained by summing the equivalent carbon dioxide emissions of each gas. Equivalent carbon dioxide emission is a common scale for comparing emissions of different greenhouse gases but does not imply equivalence of the corresponding climate change responses.

NOTE X4:	The definition is based on [x].

NOTE X5: For example, the GWP for methane is 25 and for nitrous oxide 298. This means that emissions of 1 million metric tonnes of methane and nitrous oxide respectively is equivalent to emissions of 25 and 298 million metric tonnes of carbon dioxide
Global Warming Potential (GWP) An index, based on radiative properties of greenhouse gases, measuring the radiative forcing following a pulse emission of a unit mass of a given greenhouse gas in the present day atmosphere integrated over a chosen time horizon, relative to that of carbon dioxide. The GWP represents the combined effect of the differing times these gases remain in the atmosphere and their relative effectiveness in causing radiative forcing. The Kyoto Protocol is based on GWPs from pulse emissions over a 100-year time frame.

NOTE X9:	The definition is based on [x].


2. Conclusion
It is proposed to capture the above definitions in TR 23.700-66.

Annex 1: Carbon related definition
This clause includes the possible definitions:
1. Carbon dioxide (CO2); A naturally occurring gas, also a by-product of burning fossil fuels from fossil carbon deposits, such as oil, gas and coal, of burning biomass, of land use changes and of industrial processes (e.g., cement production). It is the reference gas against which other greenhouse gases are measured and therefore has a Global Warming Potential of 1. 

NOTE X1:	The definition is based on [x].
2. Carbon dioxide equivalent or CO2 equivalent (CO2e) The amount of carbon dioxide emission that would cause the same integrated radiative forcing, over a given time horizon, as an emitted amount of a greenhouse gas or a mixture of greenhouse gases. The equivalent carbon dioxide emission is obtained by multiplying the emission of a greenhouse gas by its Global Warming Potential for the given time horizon. For a mix of greenhouse gases it is obtained by summing the equivalent carbon dioxide emissions of each gas. Equivalent carbon dioxide emission is a common scale for comparing emissions of different greenhouse gases but does not imply equivalence of the corresponding climate change responses.

NOTE X4:	The definition is based on [x].

NOTE X5: For example, the GWP for methane is 25 and for nitrous oxide 298. This means that emissions of 1 million metric tonnes of methane and nitrous oxide respectively is equivalent to emissions of 25 and 298 million metric tonnes of carbon dioxide
3. Carbon (CO2) emission or CO2 emission is the emission stemming from the burning of fossil fuels and the manufacture of cement; they include carbon dioxide produced during consumption of solid, liquid, and gas fuels as well as gas flaring.
4. Carbon footprint total of all the greenhouse gases emitted or removed in the processes associated with the extraction, production, transportation to site, installation, use, refurbishment, replacement and disposal at end of life of materials and products and construction works, expressed as CO2 equivalent.

NOTE X2: Carbon footprint of a product is the term used as a synonym of embodied carbon in the life cycle assessment.

NOTE X3:	The definition is based on [e1].
5. Carbon Intensity: Carbon dioxide emissions per unit of energy output 
6. Global Warming Potential (GWP) An index, based on radiative properties of greenhouse gases, measuring the radiative forcing following a pulse emission of a unit mass of a given greenhouse gas in the present day atmosphere integrated over a chosen time horizon, relative to that of carbon dioxide. The GWP represents the combined effect of the differing times these gases remain in the atmosphere and their relative effectiveness in causing radiative forcing. The Kyoto Protocol is based on GWPs from pulse emissions over a 100-year time frame.

NOTE X9:	The definition is based on [x].

7. GreenHouse Gas (GHG) Greenhouse gases are those gaseous constituents of the atmosphere, both natural and anthropogenic, that absorb and emit radiation at specific wavelengths within the spectrum of terrestrial radiation emitted by the Earth’s surface, the atmosphere itself, and by clouds. This property causes the greenhouse effect. Water vapour (H2O), carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4) and ozone (O3) are the primary greenhouse gases in the Earth’s atmosphere. Moreover, there are a number of entirely human-made greenhouse gases in the atmosphere, such as the halocarbons and other chlorine- and bromine- containing substances, dealt with under the Montreal Protocol. Beside CO2, N2O and CH4, the Kyoto Protocol deals with the greenhouse gases sulphur hexafluoride (SF6), hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs).

NOTE X7: The definition is based [x].

8. Scope of emission
· scope 1 emission: Greenhouse gas (GHG) emission from sources owned or controlled by an organization.
· scope 2 emission: On site greenhouse gas (GHG) emission from the generation of electricity, heat or steam that has been purchased by the reporting organization.
· scope 3 emission: Any other indirect greenhouse gas (GHG) emissions from sources that are located along the reporting organization's value chain. 
NOTE X8:	The definitions of scope 1, 2 and 3 are based on [t1].

 [x]	 [IPCC Glossary https://www.ipcc.ch/report/ar5/wg1/ 
[y]	DIRECTIVE (EU) 2018/2001 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 2018 on the promotion of the use of energy from renewable sources". (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2018.328.01.0082.01.ENG&toc=OJ:L:2018:328:TOC)
[t1]	ITU L.1450 "Methodologies for the assessment of the environmental impact of the information and communication technology sector" [e1]	EU Eurostat glossary https://ec.europa.eu/eurostat/statistics-explained
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[t1]	ITU L.1450 "Methodologies for the assessment of the environmental impact of the information and communication technology sector"
 [e1]	EU Eurostat glossary https://ec.europa.eu/eurostat/statistics-explained
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[bookmark: _Toc148441664]3.1	Terms
For the purposes of the present document, the terms 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 (EC): The amount of energy which is utilized to achieve a specific system purpose expressed in Joule (J) or Watthour (Wh). (see TS 28.310 [7] and TS 28.554 [6]).
NOTE:	1 Joule [J] = 1 Watt * 1 Second [Ws].
Energy Efficiency (EE): The relation between a useful output and energy consumption (see TS 28.310 [7] and TS 28.554 [6]).
Renewable Energy: "energy from renewable sources" or "renewable energy" means energy from renewable non-fossil sources, namely wind, solar (solar thermal and solar photovoltaic) and geothermal energy, ambient energy, tide, wave and other ocean energy, hydropower, biomass, landfill gas, sewage treatment plant gas, and biogas;
NOTE X1:	This definition was taken from [y].

Carbon dioxide equivalent or CO2 equivalent (CO2e) The amount of carbon dioxide emission that would cause the same integrated radiative forcing, over a given time horizon, as an emitted amount of a greenhouse gas or a mixture of greenhouse gases. The equivalent carbon dioxide emission is obtained by multiplying the emission of a greenhouse gas by its Global Warming Potential for the given time horizon. For a mix of greenhouse gases it is obtained by summing the equivalent carbon dioxide emissions of each gas. Equivalent carbon dioxide emission is a common scale for comparing emissions of different greenhouse gases but does not imply equivalence of the corresponding climate change responses.
NOTE X2:	The definition is based on [x].
NOTE X3: For example, the GWP for methane is 25 and for nitrous oxide 298. This means that emissions of 1 million metric tonnes of methane and nitrous oxide respectively is equivalent to emissions of 25 and 298 million metric tonnes of carbon dioxide
Carbon (CO2) emission or CO2 emission is the emission of carbon dioxide stemming from the burning of fossil fuels (solid, liquid, and gas fuels) used to produce the electric power energy consumed in the evaluation period expressed in kilogram of Co2 equivalent (KgCo2e).

Global Warming Potential (GWP) An index, based on radiative properties of greenhouse gases, measuring the radiative forcing following a pulse emission of a unit mass of a given greenhouse gas in the present day atmosphere integrated over a chosen time horizon, relative to that of carbon dioxide. The GWP represents the combined effect of the differing times these gases remain in the atmosphere and their relative effectiveness in causing radiative forcing. The Kyoto Protocol is based on GWPs from pulse emissions over a 100-year time frame.
NOTE X4:	The definition is based on [x].
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