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Abst r act

There is an increasing interest on incorporating sustainable

di nension to the provision of communication services. This docunent
describes an intent for allow ng custonmers to express their desired
intents in terms of the green service objectives they expect fromthe
net wor k provi der

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 (IETF). 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 docunments 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 18 Septenber 2025
Copyri ght Notice

Copyright (c) 2025 | 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 Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunment. Code Conponents
extracted fromthis docunent nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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1. Introduction

Sustainability goals are noving the industry to the objective of
providing services in a nore efficient way fromthe perspective of
energy consunption, which can be referred to as “green services” . The
actual provision of such green services has dependenci es on the
chal l enges identified for the managenent for green networking
[I-D.irtf-nnrg-green-ps].

In this respect, it is of interest allow ng custoners to express
their desired intents in ternms of the green service objectives they
expect fromthe network provider. Such objectives can be rel ated not
only to the energy consunption itself, but also to the source of the
ener gy being consuned for providing the service. The forner relates
to the CO2 footprint associated to the service.

The provider could, or could not, honor the customer request
expressed by the intent. It will be then necessary to enable a
framework for negotiation, validation and enforcenent of the
obj ectives subject to the intent.

This docurment primarily focuses on the structure and attributes of an
intent targeting green services. The discussion on how to assess the
value of the intent attributes is out of scope of this docunent.

2. Intents Targeting Green Services

For customers it can be of interest to provide descriptive

i nformati on about the expected energy and the CO2 intensity of the
service. This information can be processed by the network provider
for determning the way in which the service can be realized, as any
ot her service constrained. For instance, according to sone defined
policies, a service could be provided using resources of a certain
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geogr aphi cal area.

It should be noted that the concept of service can include not only
connectivity but also Service Functions hosted in different points of
presence. Al of themcan be subject to different |evels of energy
consunption and different sources of energy generation

2. 1. Intent Structure

The foll owi ng paraneters are considered as possible attributes of the
intent:

* _Energy consunption_. This attribute refers to the overal
consunmed energy, specifying a threshold val ue of consunption
(e.g., less than such threshol d).

* Energy efficiency . This attribute relates to the ratio of energy
per a given unit related to the service (typically such unit
refers to unit of traffic, e.g., bits per Joule), specifying a
threshol d value of efficiency (e.g., greater than such threshold).

* Carbon enmissions_. This attribute refers to the overall carbon
intensity of the service (i.e., grams of CO2 per kW), specifying
a threshold value of em ssions (e.g., less than such threshold).

* Use of renewabl e energy_ (expressed as a rate). This attribute
relates to ratio of renewabl e energy used for the service (e.g.,
greater than such threshold), as well as, potentially, the source
of renewabl e energy.

These attributes do not necessarily be present at the sane tine in
the green intent. Mreover, the final values of the intent
attributes could be aligned with netrics defined in
[1-D.cx-opsawg-green-netrics]. Finally, the customer can assess the
commitnent of the desired intents by the provider by neans of APIs as
the one defined in [I-D. petra-path-energy-api].

2.2. Relationship anong intent attributes

The attributes nentioned above are interconnected at various |evels.
Expl oring these rel ationships helps identify the inplications of how
one attribute influences others.

The use of renewable energy (URE) is directly linked to carbon

em ssions (CE), as a higher URE generally results in | ower CE.
However, the percentage of renewabl e energy is independent of both
energy consunption (EC) and energy efficiency (EE), show ng no direct
correlation with these two factors.
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Conversely, there is a clear relationship between EE and EC. A |less
energy-efficient network will require nore energy. Consequently, for
a fixed URE val ue, higher energy consunption |eads to increased
carbon em ssions. Beyond this evident connection, analyzing the

i nterplay between EE, EC, and CE enabl es a deeper understanding of a
systenmi s dynami cs concerning these indicators. This is proposed as
for further work.

For exanple, given a specific energy consunption (EC) value, the
energy efficiency of a network can be inproved by increasing its
traffic | oad, thereby enhancing its performance. This aligns with
current device and network el enent inplenentations, where energy
consunption is primarily driven by idle power rather than traffic
volume. As a result, traffic variations have mninmal inpact on
energy usage.

Achi eving a proportional relationship between energy consunption and
traffic requires turning off (or entering into sl eep node) nodul ar
conponents, such as entire line cards. Additionally, for a fixed
traffic volume, energy consunption can be reduced by adopting nore
energy-efficient equi pnent that consunme | ess energy per unit of
traffic. Consequently, |owering energy consunption also leads to a
reduction in carbon em ssions.

3. Geen Intent Lifecycle

[ RFC9315] defines an intent lifecycle conmposed of two phases, nanely
fulfillment and assurance.

Figure 2 captures the intent procedure for the fulfillment phase.
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Figure 2: Assurance phase of the Green Intent
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4. Inplenmentation Status and Lessons Learned

This section will be used to track the status of the inplenentations
of the nodel .

4.1. Inplenmentation Status

Current inplementation of the green intent can be accessed at:
https://gi thub. com Tel ef oni ca/ i nt ent _engi ne/ bl ob/ devel op/i nput s/
green_v2.yamn

4.2. Lessons |earned

At this stage of definition of the intent for green services, the
foll owi ng | essons can be reported:

* There is yet an ongoing work on definition of netrics which
requires to mature. Such metrics will conidtion the final format
of the intents.

* A service is conposed by multiple assets, each of themw th their
own way of characterizing energy and power related netrics. A
typical service could be conposed of connectivity services,
service functions, control and processing capabilities, etc. Thus
an abstract way of reporting the overall green attributes for a
service is needed, since it can not be expected full know edge of
the particul ar aspects of a service by the custoner using the
i ntent.

As long as the work progress, additional |essons will be provided.
5. Security considerations

To be done.
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