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Abstract: The papers concludes that the none NFs under SA2 responsibility  have the capability to obtained directly the Renewable energy source used for the production of energy supplied consumed. Therefore the renewable energy is provided by OAM management system and the granularity of EC is per physical node or per NF. The Renewable parameters and how is obtained by OAM  needs to be coordinated with SA5.
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.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *  

[bookmark: _Toc148441662]2	References
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".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TR 22.882: "Study on Energy Efficiency as service criteria".
[bookmark: definitions][6]	3GPP TS 28.554 "5G end to end Key Performance Indicators (KPI)".
[7]	3GPP TS 28.310 "Management and orchestration; Energy efficiency of 5G".
[8]	3GPP TS 22.261 "Service requirements for the 5G system".
[x]	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)
 [w1]	EPEX SPOT, https://www.epexspot.com/en/basicspowermarket
[w2]	The Bundesnetzagentur's electricity market information platform "SMARD" https://www.smard.de/page/en/wiki-article/5884/5840#:~:text=Market%20players%20on%20the%20day,the%20winning%20bids%20and%20offers
 [q2]	eCO2mix - All of France's electricity data in real time, https://www.rte-france.com/en/eco2mix


* * * * Second change * * * * 
[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:	This definition was taken from [x].

[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]* * * * 3th change * * * * all new text
6.x	Solution #X: Evaluation of renewable energy
[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.
[bookmark: _Toc148441678]6.x.2	Analyses on the renewable energy 
At this stage it is important to clarify how the electricity is provided to operator’s sites and how the renewable energy can be distinguished from the non-renewable. For such analysis we need to consider how the electricity production and market work. For reference we refer to the European electricity market, since it covers several countries, but generally speaking each country may then have their own regulation following similar principles. The principles of the electricity market are listed below, an example of description is in [w1] and [w2].
The electricity production needs to match the consumption, the only way to store electricity in great scale is to store in hydroelectricity power plant, i.e. pumping up water to water basin. Therefore, the production plan is done the day ahead based on the demand of electricity done for the day-after by the power supplier to the final consumers. The production plan, defined usually under the supervision of a nation regulation entity, takes into account the installed power plan, the demand on 15 minutes granularity. The criteria are based on giving priority to Lower-priced generation power plan, i.e. which production power plant produces the electricity is determined by merit order in auctions. The merit order refers to the listing of installations by the increasing price which they have specified to national administration (i.e. the price per MWh declared) plus the are willing to generate electricity for (for example considering the availability of the installation based on maintenance plan and any other criteria that the owner of the power plan may consider).
Therefore, the daily electricity production looks like those shown in [q2] for France or in [w2] for Germany where it can be seeing that the missing of sources changes during the day. This mix can be different each day, for example due to maintenance plan or whether forecast (e.g. in cloudy days the solar production can be much smaller). In this case the amount of renewable energy used as source for electricity production may be known at country level from National Regulatory sources, and it may be assumed that the ratio is the same for all electricity power supplier.
A consumer of electricity can be guarantee to have a given amount of electricity produced by renewable sources with direct contract with power supplier. This contract is called in Europe “renewables power purchase agreement” (see [8]) which are a “contracts under which a natural or legal person agrees to purchase renewable electricity directly from an electricity producer” in EU this is guarantee by the Directive [8] in article 19 “Guarantees of origin for energy from renewable sources”. For other country each National Regulation can determine the regulation framework. In ITU-T L.1450 these contracts are called as green certificate, or renewable energy certificate or renewable obligation certificate, which are tradable asset proving that electricity has been generated by a renewable energy source. A green certificate is often issued per 1 MWh of renewable power.
The Operator has as alternative option to directly deploy renewable energy source of a site, for example via solar panel installed in the site which provides the renewable energy directly. 
6.x.3	Renewable energy as an energy related information 
With considering the above-mentioned aspects, by using renewable energy as an energy related information for KI#1, the following aspects are highlighted:
· The ratio between renewable and non-renewable is available at country level and it is evaluated as average over a given period of time. This information depends by National Regulation.
· The guarantee on renewable energy provided to a PLMN is only based by direct contract with power supplier or via direct installation at a specific site.
· In case of direct installation, the information on ratio between renewable and non-renewable may be known for the specific site where the electric power is provided via local renewable energy installation.
· The evaluation of ratio between renewable and non-renewable requires a knowledge of deployment, and additional information which are not in the SA2 perimeter. Therefore, whether this information would be available in 3GPP needs the coordination with SA5. 
6.x.4	Functional description 
[bookmark: _Hlk149238156]This solution is based on assuming that OAM has the capabilities to collect and expose renewable energy information. 
The principles of the solution are:
· The ratio between renewable and non-renewable is evaluated in OMA system, and is provided by Provisioning Management Service (MnS) to 5GC NF and AF consumer.
· It is assumed that the ratio is defined as a percentage of EC and it is assumed to be provided with the same granularity of EC, i.e. per NF, slice.
NOTE: 	It is not excluded that the Renewable ratio provided by OAM may assume the same value for several NFs, e.g. since based on overall ratio per PLMN, and a different value for example for the NF deployed in the site where the renewable energy is deployed direct (e.g. via solar panel), 
Editor’s note: Whether and which granularity of renewable energy information would be available from OAM is under SA5 responsibility.
Editor’s note: whether and how renewable energy other granularity is evaluated, such as UE, PDU session, etc. is FFS.
Editor’s note: which NF(s) receives the ratio between renewable and non-renewable parameter is FFS.
Editor’s note: whether and how the ratio between renewable and non-renewable is evaluated with other period of time, such as minutes, hours, etc is FFS.
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