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Abst ract

Thi s docunent provides an architectural mappi ng between the Exigence
intra-domain functional architecture and the | ETF GREEN Franework for
Energy Efficiency Managenment. The purpose is to harnoni ze Exi gence’ s
service-centric energy attribution and green orchestration functions
with the multi-layered nonitoring, control and API-exposed energy
managenent architecture defined in the GREEN reference nodel

Thi s docunent identifies a number of functional conponents enabling a
service-centric energy attribution for the network donmain, and
describes their mapping to the | ETF GREEN franework for energy

ef fici ency managenent, including interfaces and energy- object
concepts. Such functional conponents allow the realization of green
orchestration capabilities with nulti-layered nonitoring, control and
APl - exposed energy nanagenent.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups nmay also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi mum of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 1 Septenber 2026
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Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

The | ETF GREEN Franmework [|-D. bel ng-green-franework] defines an
extensi bl e, device-to-systemarchitecture for representing,
measuring, aggregating and controlling energy information across
devi ces, controllers, and network-w de systens.

In order to collect the energy consunption associated to a given
service, different functional blocks can be considered as part of
such framewor k, making possible the creation of an end-to-end
energy-reporting overlay collectng and reporting the data through a
Reporting Function (RF). This architecture provides energy
attribution at the service-function | evel through a consistent
functional pipeline: service discovery, resource allocation, energy
measurenent, attribution, and, if necessary, green orchestration
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2.

Thi s docunent propose detail ed extensions on top of the GREEN
framework for such purpose.

Ter mi nol ogy

Key terms fromthe GREEN franework, including Energy oject, Energy
Managenment System (EnMS), Power Interface, and Rel ationship types
(Power Source, Metering, Aggregation), follow

[1-D. bel ng- green-framework] .

Overvi ew of the | ETF GREEN Ref er ence Model

The GREEN Franmework [I-D. bel ng-green-framework] organizes
ener gy- managenent functionality into three |evels:

* Device & Conponent Level: Energy hjects, physical neters, PoE
endpoi nts, |egacy devices, and the energy topol ogy rel ati ons anong
t hem

* Controller / EnMs Level: Aggregation, computation, and
policy-driven control; supports centralized, distributed, or
hi erarchi cal | ayouts.

* Network Dormin Level: Inventories, data repositories, analytics
pl atforns, and service APlIs (e.g., PETRA).

The framework is graphically described as foll ows.
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Interfaces (ag) define how discovery, nmonitoring, nmetrics, control,
and higher-level service APIs interact across levels. The
description of such interfaces is provided in

[1-D. bel ng- green-framework] .

4. Overview of the Functional Bl ocks

Di stinct functions can be considered to collectively enabl e energy
measurenent, attribution, optimzation, incentives and
service-variant orchestration. Altogether define a functiona

bl ueprint applicable to any network domain. Such a bl ueprint
contains three planes, i.e. User, Control, and Managenent pl anes,
that can be mapped onto the general |ETF GREEN Franewor k.

The functional bl ocks are:

* Service Energy Information Function (SEIF): this function is
responsible for attributing resource-1evel energy nmeasurenents to

service-level energy consunption. It produces the
service-oriented energy information consunmed by the Reporting
Functi on.

* Resource Energy Measurenent Function (REMF): this function
measures the energy consunption (and carbon infornmation, when
avai |l abl e) of any resource in the network domain, providing the
raw energy tel enetry used by higher-Ilevel functions.

* Resource Allocation Function (RAF): this function tracks which
resources are allocated to which service, mmintaining mappi ngs so
that energy usage can later be attributed correctly.

* Service Directory Function (SDF): this function maintains the |ist
of active services and maps each service identifier to the service
instances running in the donain

* Ochestration and Optimization Function (O2F): this orchestration
function optim zes and manages service placenment and lifecycle
froman energy-aware perspective. It could include capabilities
such as optimal placenment, service lifecycle, incentives, etc.

* Reporting Function (RF): this function is in charge of
consol idating the eco-data information and reporting it by means
such as APlIs (for instance, [|-D.petra-green-api] or
[1-D. amalj-sustain-shape]).
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5.

5.

5.

1.

2

Mappi hg of Functions to the GREEN Franework

Next sub-sections describe a potential mapping of functions to GREEN
framework | evel s.

Devi ce & Component Level

GREEN defi nes Energy hjects, neters, PoE endpoints, components, and
their topol ogical relations (source, netering, aggregation). The
Resource Energy Measurenent Function (REMF) corresponds precisely to
the acquisition of energy neasurenents from such Energy Objects and
exposes the resource-|evel consunption that Service Energy
Informati on Function (SEIF) later attributes.

As result, the follow ng mappi ng can apply:

* CGREEN Energy Objects — network domai n resources

* GREEN Metering Interfaces — REMF neasurenent sources

* Physical or virtual meters — REMF telenetry ingestion points

Controller Level

The GREEN Controller Level aggregates netrics, correlates contextua
i nformati on, and executes energy-aware control policies.

o e e e e e e e oo T +
| GREEN Controller Function | Functi onal Bl ock |

oo o m o e oo +
| Energy Aggregation and | SEIF (service-level attribution |

| Metrics Processing | from REMF + RAF) |

o e e e e e T +
| I'nventory and Resource | RAF (mapping SF—resource) + SDF |
| Mappi ng I I

o m oo o m o e oo +
| Energy-Aware Contr ol | O2F (left for further study |

| | in future versions)

o e e e e e T +

The Service Energy Information Function (SEIF) specifically associate
the nmetrics of relevance for the service of interest.
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5.3. Network-Domain Leve

The GREEN Networ k Domai n Level includes repositories and donmai n-w de
inventories. All the eco-data information which cannot be
automatically retrieved fromthe network or the devices can be
gathered from here, such as val ues reported in datasheets,
consunption nodels (e.g., dependent on the network or device |oad),
etc.

5.4. Reporting Function

The Reporting Function (RF) aligns with the GREEN Service AP
mechani sm when respondi ng to service-energy queries, simlar to
PETRA s [I-D.petra-green-api] [I-D.amalj-sustain-shape] aggregated,
servi ce-pathrel evant reporting. The RF exposes ecodata reports as
dommi n-1 evel exported information consunmabl e by hi gher-1|ayer
orchestrators. This is also where PETRA-conpati bl e energy vi ews may
be offered for inter-domain conposition.

6. Mapping of Process Flows and Interfaces

The interfaces defined in the | ETF GREEN Framework can be mapped to
the propsoed funcitonal blocks as foll ows:

* GREEN Discovery Interfaces (a,d): SDF and RAF consume resource and
service inventories fromthe domain

* NMbnitoring Interfaces (b,e): REMF streans energy neasurenents
consistent with GREEN s nonitoring and accuracy nodel (push-based,
hi erarchi cal inheritance, accuracy classifications).

* Metrics Interfaces (c): SEIF transforns RAWnetrics from REMF into
service-level ones using RAF mappi ngs—anal ogous to GREEN s derived
metrics and efficiency conputations.

* Control Interface (f): An Optimization Function can executes
Iifecycle, energy-variant optimzation, and donmain
real |l ocation—aligned with GREEN s energy-saving control interface.
This optim zation function is left for further analysis in future
versions of this docunent.

* Service APl Interface (g): The RF exposes ecodata for inter-domain

or nulti-layer energy conposition, conceptually simlar to PETRA s
recursive APl -exposed energy reporting.
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7. Handling Doubl e Counting

In order to all ow per-service eco-data reporting it is necessary to
rely on service-instance identifiers and ecodata nerging rules to
avoi d doubl e counting across donmains. The | ETF GREEN Franmewor k
defines nmetering and power-source relationships to prevent
aggregation of identical values from upstrean downstream Ener gy

hj ect s.

I n consequence, it is necessary to conbine the per-service tagging
approach with the proposed | ETF GREEN rel ati onship nodelling to
ensure correct aggregati on across |layers and donai ns.

Thi s conbi ned approach is left for further work in future versions of
thi s docunent.

8. Security Considerations

Security considerations adhere the | ETF GREEN Franework focus on
protecting power-state control, integrity of telenetry,
confidentiality of neasurenent data, and authentication for al
control and nonitoring interfaces.

More detailed analysis will be provided in future versions of the
docunent .

9. | ANA Consi derati ons
Thi s docunent nakes no | ANA requests.
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