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Abst ract

Thi s docunent describes an APl to query a network regarding its
Energy Traffic Ratio for a given path.

Status of This Meno

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

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents 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 num of six nonths
and may 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 23 April 2026.
Copyright Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents (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 docunent. Code Conponents
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extracted fromthis docunment 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

Ener gy managenent is becoming one of the mmjor societal goals for the
next decade, and networks are one of the major consumers of energy
nowadays. Energy managenent of network services is thus one of the
forefronts of innovation and action from network service

st akehol ders, involving manufacturers, operators and custoners. In
this line, there is a shared goal of achieving better energy
awar eness.

As with any other network netric, the energy traffic ratio could be
collected fromthe underlying network infrastructure. However, there
is not a coomon or single definition of energy nmetrics towards
network consuners so that can be uniformy reported, particularly in
het er ogeneous network scenarios. This docunment introduces an APl to
query networks about Energy Traffic Ratio.

Rodri guez-Natal, et al. Expires 23 April 2026 [ Page 2]



I nternet-Draft Ener gy- API Cct ober 2025

2

3.

Term nol ogy and Requi renments Notation

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [RFCB174] when, and only when, they appear in al
capitals, as shown here

Path Energy Traffic Ratio APl (PETRA)

Thi s docunents describes an APl to query a network about the Energy
Traffic Ratio for a given path. It takes as input the source and
destination of a path along with the traffic throughput between and
returns energy information related to the traffic on the path. This
is energy conputed by the infrastructure that is dynamcally part of
the traffic path. The APl is agnostic to the actual hops and
underl ayi ng infrastructure that enables a path, which m ght change
transparently to the API. This docunent only describes the APlI, the
comput ation of the energy information to return is out of the scope
of this docunent. \VWhile the current version of this document assunes
source and destination as |IP addresses, future version of this
docunent m ght consider other options as well.

1. Energy Information

This APl allows to return a nunber of energy attributes associated
with the path and the traffic. Currently the paraneters that could
be returned as energy information as part of the query are:

* Watts per G gabit: How many Watts are consuned per G gabit of
traffic traversing the path.

Sone ot her paraneters that could be considered as well as part of the
energy information include:

* Renewabl e Percentage: How rmuch of the energy consuned cones from
renewabl e energy sources.

* Carbon Intensity: How much carbon em ssions are generated as a
consequence of the energy consuned.
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3.2. Recursive Usage

The APl is envisioned in such a way that could be used recursively.
That neans, subpaths could report their energy consunption using
PETRA and such energy consunption could be aggregated and reported
for the overall path al so using PETRA.

Simlarly, this APl could be (recursively) used to provide energy

i nformati on according to the definition of Service Mddels in an SDN
context as described in [RFC8309]. |In that case, using Figure 3 in

[ RFC8309] as reference (below), PETRA could be used between the
Controller(s) and the Network Orchestrator(s), between the Network
Orchestrator(s) and the Service Orchestrator, and between the Service
Orchestrator and the Customer(s).
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Cust oner
------------------ Service ----------
I | Model | I
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Cust onmer Servi ce | Orchestrator | (a) | |
rel ated API | |
HEHHAGHHAHHAGHHA R AR HAT . . (b)  —-emme----
(b) . | Appli cati on]|
. . : | BSS/ 0SS |
PETRA as . . N
Service rel ated API . Service Delivery :
Model
I (. I
HEHHHRHHTRRHE | Net wor k | Net wor k |
| Orchestrator | ] Orchestrator |
I [ I
PETRA as . : :
Net wor k APl . : Network Configuration
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I (. (. | I
### | Controller | | Controller | | Controller | | Controller
I [ [ [ I
Devi ce
Configuration
Model
| Network | | Network | | Network | | Network | | Network |
| El enent | | Elenent | | Elenent | | El enent | | El enent |

Wi | e considering recursive usage, the aspect of doubl e-counting
shall al so be taken into consideration. Double counting refers to
the fact of counting nore than once the sane energy consuned.
Organi zations using PETRA in a recursive manner need to take
appropriate neasures to ensure no doubl e-counting occurs across
recursive calls to the API.

4. YANG Modul e

This is a posible definition of PETRA as a nodul e foll owi ng the YANG
speci fication [ RFC6020] .
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4.1. Mbdule Structure

This section uses the graphical representation of data nodels defined
in [ RFC8340] .

modul e: ietf-petra
+--rw energy
+---X query
+---w i nput

| +---wsrc-ip ietf-inet-types:ip-address
| +---wdst-ip ietf-inet-types:ip-address
| +---w throughput ui nt 32

+--ro0 out put
+--ro (result)?
+--:(success)
| +--ro success
| +--ro0 watts-per-gigabit? deci nal 64
+--:(invalid-address)
+--ro invalid-address

4.2. NMbdule Definition

<CODE BEG@ NS> file "ietf-petra@024-07-05. yang"
modul e ietf-petra {
yang-version 1.1;
nanespace "urn:ietf:parans: xn:ns:yang:ietf-petra"
prefix ietf-petra;

inmport ietf-inet-types {
prefix ietf-inet-types;
}

organi zati on

contéct
desc}iption
"Initial YANG rendition of the PETRA Energy APl, v1.0.1

Copyright (c) 2025 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is permtted pursuant to, and subject to
the license terns contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions
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Rel ating to | ETF Documents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

The key words *MJST', ' MJST NOT', 'REQUIRED , ' SHALL',
"SHALL NOT', ' SHOULD , ' SHOULD NOT', ' RECOMVENDED ,

"NOT RECOMMENDED , ' MAY', and 'OPTIONAL' in this docunent
are to be interpreted as described in BCP 14 (RFC 2119)
(RFC 8174) when, and only when, they appear in all
capitals, as shown here

’

/*
If you have an inplenentation of this YANG nodul e, you coul d
access it like sonething this over RESTCONF:
$ curl --location --request POST \
"https://1ocal host: 8008/ restconf/operations/energy/query’ \
--header ' Content-Type: application/yang-data+json’ \
--user 'adm n:admn’ \
--data-raw ’{
"input’ : {
"src-ip’': '10.10.10.10,
"dst-ip’: '10.20.20.20,
"t hroughput’: ’ 40’
}
}l
And if all goes well, you mght receive (besides all the
HTTP headers) a reply body with sonething Iike this:
{
"output’: {
"success’: {
"watts-per-gigabit’: '191. 855
}
}
}
*/

revisi on 2025-05-12 {
description
"Initial YANG rendition of the PETRA Energy APlI, v1.0.1";
ref erence
"RFC XXXX: ...";
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}

groupi ng energy-netrics-g {
description
"Grouping for query result netrics.";
| eaf watts-per-gigabit {
type deci mal 64 {
fraction-digits 3;

}
units Wob;
description
"Watts consuned per G gabit transnmitted”;
}

}

cont ai ner energy {
description
"PETRA APl top | evel container.";
action query {
description
"Query the network for energy consupntion”;
i nput {
| eaf src-ip {
type ietf-inet-types:ip-address;
mandat ory true;
description
"Source | P address”;
}
| eaf dst-ip {
type ietf-inet-types:ip-address;
mandat ory true;
description
"Destination | P address”;

}
| eaf throughput {
type uint32;
units Cb/s;
mandat ory true;
description
"Thr oughput between source and destination
(in gigabits per second)”;

out put {
choice result {
description
"Choi ce of which kind of result the query gave.";
cont ai ner success {
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description
"Successful operation”;
uses energy-netrics-g;
}
contai ner invalid-address {
description
"Invalid source/destination | P address supplied”;

}
<CODE ENDS>
5. Security Considerations

In order to mitigate security risks, the PETRA APl shoul d i npl enent
the necessary mechani snms for authentication, secure data transfer and
privacy preservation. On the other hand, in order to prevent denia
of service attacks, new subsequent simlar requests could be silently
i gnored during periods of tine, or even requests fromthe same client
could be filtered to prevent system (i.e., controller or
orchestrator) affection
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7. | ANA Consi derations

The 1 ANA is requested to as assign a new nanespace URI fromthe | ETF
XM registry.

Thi s docunent registers the foll owi ng nanesace URIs in the | ETF XM
registry [ RFC3688]:
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URI: urn:ietf:parans:xm:ns:yang:ietf-petra
Regi strant Contact: The | ESG

XML: N A the requested URI is an XML nanespace.

Thi s docunent registers the follow ng YANG nodul es in the "YANG
Modul e Names" registry [ RFC6020]:

Nane: ietf-petra
Nanespace: urn:ietf:paranms:xm:ns:yang:ietf-petra
Prefix: petra

Ref erence: RFC XXX
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A 1. SD-WAN

Sof t war e- Def i ned W de- Area Networ ks (SD-WAN) have becone a comobn way
for enterprises to provide cost-effective connectivity across their

di fferent geographically distributed sites. Typically, SD WAN

depl oynents operate as an overlay network that is established on top
of an existing underlay connectivity network. One aspect to consider
is that in many SD-WAN production depl oynments the operator of the
overlay network and the operator of the underlay network are

di fferent organi zations.

Thi s poses an additional challenge when trying to derive energy
metrics. Even if the underlay network is instrunented to coll ect
energy data, this data is opaque to the operator of the overlay

net wor k whi ch has no access to underlay information. VWhile operators
of underlay networks offer certain general network netrics to overlay
operators, no interface has been defined to all ow the overl ay
operator to query the underlay network for energy information.

In this context, the PETRA specification presented in this docunent
enabl es the operator of the SD-WAN network to coordinate with the
underl ay operator to capture energy data. This in turns opens
further use-cases, from observability and reporting to potentially
overlay policies based on underlay energy data, further enabling an
overall nore energy-efficient operation of the network.

In addition to energy considerations in SD-WAN depl oynments, PETRA can
al so be |l everaged for broader energy-aware service routing. In this
context, network controllers and service orchestrators, such as SD
WAN controllers, transport SDN controllers, 5G slice orchestrators,
or multi-domain service orchestrators, can use PETRA netrics not only
to bal ance | atency, throughput, or load, but also to optimze path
sel ection according to energy-efficiency objectives. For exanple,
paths with the | owest energy-consunption could be preferred, enabling
service differentiati on where energy-efficient paths are explicitly
prioritized. This extends the SD-WAN use case into a nore genera

par adi gm where routing decisions are jointly driven by network
performance and energy i nmpact.

A.2. Miltilayer Energy Managenent

The concept of multilayer L3-L1 collection involves integrating data
fromdifferent network layers to provide a conprehensive view of
networ k operations. The use case of multilayer involves collecting
and correlating data from Layer 3 (network | ayer) down to Layer 1
(physical layer). This nmultilayer approach allows for better network
performance, optim zation, and troubl eshooting by providing end-to-
end visibility.
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Leveragi ng PETRA APl for multilayer L3-L1 collection use case
enhances ener gy managenent by providi ng conprehensive visibility,
enabl ing optim zation, and supporting proactive managenent. This
makes PETRA a useful tool for nore accurate, efficient and effective
ener gy managenent in nodern networKks.

A. 3. SLA Negotiation for Energy-Efficient Services

Anot her use case for PETRA could the negotiation of Service Leve
Agreenents (SLAs) between operators and enterprise custonmers. By
exposi ng PETRA-derived netrics such as energy consunption, renewable
energy percentage, providers can offer differentiated SLAs that
explicitly include environnental targets. This enables custoners to
sel ect network services not only based on perfornmance guarantees
(e.g. latency), but also on their environnental footprint (or a
conbi nation of both). For exanple requesting that at |east 60% of
traffic be carried over renewabl e-powered infrastructure. Such SLAs
enpower custoners to align their digital services with corporate
energy-efficient and sustainability goals and reporting requirenents,
whil e operators can use PETRA as the trusted source of verifiable
ener gy dat a.

Appendi x B. Requirenents for Energy Efficiency Managenent

The docurent Framework for Energy Efficiency Managenent

[1-D. bel ng-green-framewor k] describes a reference nodel for energy
managenent. The nodel includes an APl Service Interface’, |abeled
as interface (g) in the docunment, which "enabl es access for service
consunption, enabling data retrieval, control, and integration

t hrough API".

In that context, PETRA is one exanple of such ' APl Service
Interface’. In the particular case of PETRA, the API m ght be used
to consune fromthe Network controller, the Domain controller, or
bot h. Appendi x A describes a few use-cases that coul d nake use of
PETRA as an 'APl Service Interface’ within the Framework for Energy
Ef fi ci ency Managenent [I-D. bel ng-green-franeworKk].
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