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Abstract

Thi s docunent defines the YANG data nodel for Power and Energy
nmonitoring of devices within or connected to communi cation networks.

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 all
capitals, as shown here.

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 may 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 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 19 June 2026.

Copyright Notice

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

Thi s docunment defines a YANG data nodel for Power and Energy
Monitoring and control of devices within or connected to
communi cati on networks, for the use cases docunent in
[1-D.ietf-green-use-cases-00].

The data nodel includes both the nonitoring and control of Energy
oj ects for networked devices.

Thi s YANG data model is based on the the "GREEN franmework"
[1-D. bel ng-green-framewor k-06], follow ng the "GREEN term nol ogy"
[1-D.ietf-green-termn nol ogy-00].

Power and Energy Monitoring and Control can be applied to devices in
conmuni cation networks. All identifiable devices with neasurable or
represent abl e Power and Energy characteristics fall within the scope
of this specification. Target devices include (but are not limted
to) routers, swtches, Power over Ethernet (PoE) endpoints, snmart
PDU, storage and conpute servers, etc.
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Wher e applicabl e, device nonitoring extends to the conponents of the
device as well as software and service running on the device. As a
result, the netrics to be nonitored include Device Level Energy
Efficiency (DLEE), Conponent Level Energy Efficiency (CLEE) and
potential Service Level Energy Efficiency (SLEE) at the orchestrator-
|l evel, etc. For exanple, a router can contain conponents such as

Li ne Processing Unit (LPU), Switch Fabric Unit (SFU), Min Processing
Unit (MPU).

1.1. Term nol ogy

Thi s docunent nmkes use of the terns defined in
[1-D.ietf-green-term nol ogy-00]:

- Power

- Energy

- Energy Managenent

- Energy Mnitoring

- Energy Efficiency/Energy Efficiency Ratio
- Device Level Energy Efficiency (DLEE)

- Conponent Level Energy Efficiency (CLEE)

- Service Level Energy Efficiency (SLEE)

Thi s docunent nmkes use of the terns defined in
[1-D. bel ng- green-franmewor k- 06]

- Energy bj ect

The ternms reused from[I-D.ietf-green-term nol ogy-00] and
[1-D. bel ng-green-franework-06] are capitalized in this specification.

Thi s docunent uses the terns Power and Energy in accordance wth
[I-D.ietf-green-term nol ogy-00]. Power refers to the instantaneous
rate at which a device consunes or produces el ectrical energy
(typically expressed in Watts). Energy, by contrast, represents the
cunul ati ve anmount of work performed over time (typically expressed in
Joul es or WAtt-hours). Both concepts are required within this YANG
modul e.  Power enables real-tinme nonitoring, control, and

optim zation of device operation, while Energy provides a time-

i ntegrated view necessary for accounting, reporting, and even for
sustainability analysis. This specification includes both Power and
Energy attri butes.

The term nol ogy for describing YANG nodul es is defined in [ RFC7950].

The neani ngs of the synbols in the YANG tree diagrans are defined in
[ RFC8340] .
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2. The GREEN Fr amewor k

The " GREEN franmewor k" described in [I-D. bel ng-green-framewor k- 06]
covers nonitoring and controlling devices and conponents where

nmoni toring includes measuring Power, Energy, demand and attributes of
Power .

For the whole picture of the nonitoring interfaces and the rel evant
requirenents, please refer to "GREEN reference nodel™ in section 4 in
[1-D. bel ng- green-franmewor k-06] .

3. Power and Energy Data Model

The Power and Energy Data Mddel reports the Power and Energy
consunption of each Energy Object as well as the units, sign,

measur enent accuracy, etc. A containnent tree view of the Power and
Energy Monitoring is presented.

nmodul e: i etf-power-and-energy
+--rw energy-objects
+--rw power-entry* [object-id]

+--rw object-id string

+--r0 source-conponent-id? -> [ hw har dwar e/ conponent / nane
+--ro eo-power? i nt32

+--ro0 eo-power - nanepl at e? ui nt 32

+--r0 eo-power-unit-nultiplier? i dentityref

+--1r0 eo- power - dat a- sour ce- accuracy? identityref

+--1r0 eo-power-power-factor? power - f act or

+--r0 eo-power-neasurenent -1 ocal ? bool ean

4. Relationship to the Hardware YANG Data Model

The ietf-hardware YANG nodul e [ RFC8348] is required by the Power and
Energy YANG nodule. 1n the ietf-hardware YANG nodel, there are three

identifiers for hardware conmponents, which are "nane", "physical-
i ndex" and "uuid". Anmong them "nanme" is the key to "List of
component s", "physical -i ndex" matches ent Physicall ndex in the |egacy

Entity MB [RFC6933] if it exists, and UU D is the Universally
Unified IDentifier [RFC4122] of the conponent.

In the Power and Energy YANG Modul e defined in this specification,
there is a | eaf named "source-conponent-id" which refers to the
component nane in the ietf-hardware nodel. The "source-conmponent-id"
can in turn reuse the UUID in the ietf-hardware YANG nodul e.

There are al so cases where the controllers also generate its own set

of UU Ds for the hardware (components). 1In such a case, it might be
necessary to docunent the mappings between the UUI Ds generated on the
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hardware side and the UUIDs on the controller side. Basically, the
devi ces (such as routers) generate the UU D and the controller can
query it

5. Relationship to the EMAN Work

The EMAN | ETF Working Group (https://datatracker.ietf.org/wg/ eman/
about/) is a concluded Wrking Goup that produces a couple of RFCs
in the domain of Power and Energy. The Working G oup produced MB
nmodul es for nonitoring and control for power and energy, for the
context information, for battery nonitoring, and an extension to the
ENITY-MB to add the UUI D definition [ RFC6933].

For various reasons, those M B nodul es were not inplemented by
vendors.

The Power and Energy data nodel defined in this specification use the
Moni toring and Control MB for Power and Energy [RFC7460] as a
starting point to discuss the solution to the different use cases in
[1-D.ietf-green-use-cases-00].

However, it has not been the goal to sinply map the MB nodule to a
YANG nodul e. The changes conpared to the EMAN M B nodul es are nmainly
due to the alignment with the up-to-date requirenents of the network
carriers on Energy Efficiency. Conpared to the MB nodul es, sone
definitions and types are optinized, some new Energy (bjects are
added and sone | egacy Energy Objects are renoved accordingly.

6. Power and Energy YANG Modul e

Thi s YANG Modul e is used to nmonitor and control Power and Energy
usage of network devices and the conponents on these devices.

<CODE BEG NS>
nmodul e i et f-power-and-energy {
yang-version 1.1;

nanespace "urn:ietf:paranms: xn :ns:yang:ietf-power-and-energy";
prefix eo;

import ietf-hardware {
prefix hw,
reference
"RFC 8348: A YANG Data Model for Hardware Managenent";

}

inmport ietf-inet-types {
prefix inet;
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reference
"RFC 6991: Common YANG Data Types";

organi zati on
"I ETF GREEN Wor ki ng G oup";

cont act
"WG Web: <https://datatracker.ietf.org/wy/ green/>
WG List: <mmilto:green@etf.org>";

description
"Thi s YANG nodul e specifies for Power and Energy nonitoring and
control of devices within or connected to conmuni cati on networks.

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 pernmitted pursuant to, and subject to
the license ternms contained in, the Sinplified BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Docunents
(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.";

revision 2025-12-10 {
description
"Initial revision";
ref erence
"RFC XXXX: Energy bject YANG Data Mdel ";

}

identity data-source-accuracy {
description
"Base identity for all possible data accuracy types.
This identity serves as the root for a hierarchy of accuracy
types, allowing for extensibility while maintaining alignment
with current and future industry standards.

The hierarchy, as defined in this YANG nodule, is as follows.
O her nmodul es may extend this hierarchy with additiona
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accuracy base- and sub-types as needed.

dat a- sour ce- accur acy

F—— accuracy- unknown

\ L—— accuracy-unavail abl e

—— accuracy-estinated

\ F—— accuracy-static

| F-—— accuracy-historic

\ L—— accuracy-| earned

L—— accuracy- neasur ed
—— accuracy- measur ed- bronze
F—— accuracy- neasur ed- si | ver
F—— accuracy- neasur ed-gol d
F—— accuracy- neasur ed-r ed
L—— accuracy- nmeasur ed- ones

}

i dentity accuracy-unknown {
base dat a- sour ce-accuracy;
description
"The accuracy of the power data is unknown.";

i dentity accuracy-unavail able {
base accuracy-unknown;
description
"A power data is not available for some reason, such
as a sensor failure or a conponent being powered off.";
}
identity accuracy-estimted {
base dat a- sour ce-accuracy;
description
"The power data is estimated, perhaps based on a nodel,
history or calculation rather than a direct neasurenent."”;
}
identity accuracy-static {
base accuracy-esti mated;
description
"The power data is based on static data, such as
manuf act urer specifications, datasheet of typical power val ues
or naneplate ratings, rather than real -ti me neasurenents."”;

identity accuracy-historic {
base accuracy-esti mated,;
description
"The power data is based on an historic neasurenent data
for this specific systemand usage pattern."”;

identity accuracy-|earned {
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base accuracy-esti mated,;
description
"The power data is based on an machi ne | earning
nodel prediction.”;

i dentity accuracy-mnmeasured {
base dat a- sour ce-accuracy;
description
"The power data is a direct, real-time measurenent
froma sensor.";

i dentity accuracy-neasured-bronze {
base accuracy-nmeasured;
description
"The power data is a direct, real-time measurenent
froma sensor with +/- 30% accuracy for typical values.";
}
i dentity accuracy-neasured-silver {
base accuracy-measured;
description
"The power data is a direct, real-time measurenent
froma sensor with +/- 10% accuracy for typical values.";

i dentity accuracy-neasured-gold {
base accuracy-nmeasured;
description
"The power data is a direct, real-time measurenent
froma sensor with +/- 5% accuracy for typical values.";

identity accuracy-neasured-red {
base accuracy-nmeasured;
description
"The power data is a direct, real-time measurenent
froma sensor with +/- 2% accuracy for typical values.";
}
i dentity accuracy-neasured-ones {
base accuracy-nmeasured;
description
"The power data is a direct, real-time nmeasurenent
froma sensor with all non-zero digits valid.";

}
typedef power-factor {
type uint8 {
range "0 .. 100";

}
default 100;
description
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"The percent value of the power factor measurenent.
Leaf often omitted, inplying 100%";
ref erence
"Repl aces RFC 7460: eoPower Current Type object”;
}

identity power-state {
description
"Base identity for all possible power states. This identity
serves as the root for a hierarchy of power states, allow ng
for extensibility while maintaining alignment with the | ANA
Power State Set Registry.";
reference
"I ANA: Power State Set Registry"
}

identity unit-multiplier {
description
"Base identity for unit nultipliers as defined in | EC 61850-7-3
Annex A. These represent exponents of 10 for scaling units
associated with the integer units used to nmeasure the power or

energy.";
reference
"RFC 7460: UnitMultiplier";
}
identity multiplier-mlli {

description
"Represents a multiplier of 10"-3 (0.001) associated with the
i nteger units used to nmeasure the power or energy.";
ref erence
"RFC 7460: UnitMultiplier";
}

identity multiplier-none {
description
"Represents a nmultiplier of 1070 (1) associated with
the integer units used to nmeasure the power or energy.";
ref erence
"RFC 7460: UnitMultiplier";
}

identity nmultiplier-kilo {
description
"Represents a nultiplier of 103 (1,000) associated with the
i nteger units used to neasure the power or energy.";
ref erence
"RFC 7460: UnitMultiplier";
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}

identity multiplier-nega {
description
"Represents a nmultiplier of 1076 (1,000, 000) associated with
the integer units used to neasure the power or energy.";
ref erence
"RFC 7460: UnitMultiplier";
}

identity multiplier-giga {
description
"Represents a nmultiplier of 1079 (1,000, 000, 000) associ ated
with the integer units used to nmeasure the power or energy.";
ref erence
"RFC 7460: UnitMultiplier";
}

cont ai ner energy-objects {
description
"Energy objects container for power attributes.”;
ref erence
"RFC 7460: eoPower Tabl e";

list power-entry {

key "object-id";

description
"Power entry for an energy object, indexed by object id.

Each entry contains the conplete set of power attributes

for a specific physical conmponent.";

reference
"RFC 7460: EoPower Entry";

| eaf object-id {
type string;
description
"An identifier that uniquely identifies the energy object
in a device.";

}

| eaf source-conmponent-id {
type leafref {
pat h "/ hw har dwar e/ hw. conponent / hw. nanme";

config fal se;

description
"Reference to the conponent nane in the ietf-hardware
nmodel . This |eaf creates a direct senmantic |ink between the
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power attributes and the physical conponent they describe.

",
’

}
| eaf eo-power {
type int32;
units "Watts";
config fal se;
description
"The current power usage neasurenent for the energy object.
Thi s val ue represents the instantaneous power consunption
of the conmponent. Positive val ues indicate power
consunption, while negative values can indicate power
generation (e.g., for devices with battery backup or
renewabl e energy sources).";
ref erence
"RFC 7460: eoPower object";
}
| eaf eo-power-nameplate {
type uint32;
units "Watts";
config fal se;
description
"The namepl ate power rating of an energy object. This is
the maxi mum power that the device is designed to consunme or
produce, as specified by the manufacturer. Essential for
power budget cal cul ati ons and capacity planning.";
ref erence
"RFC 7460: eoPower Namepl ate object”;
}

| eaf eo-power-unit-multiplier {
type identityref {
base unit-nultiplier

config fal se;

description
"The unit multiplier used to nmeasure the power or energy.
This multiplier applies to both eo-power and
eo- power - nanepl ate val ues, allow ng representation of power
values frommnilliwatts to gigawatts using integer
arithmetic.";

ref erence
"RFC 7460: eoPowerUnitMiltiplier object”;

}

| eaf eo-power-data-source-accuracy {
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type identityref {
base dat a- sour ce-accuracy;

config fal se;

description
"The accuracy of the power data source. |Indicates whether
the data source is a direct measurenent, an estimate, or
unavai l abl e and al so the accuracy | evel of the data source.
This nmetadata is crucial for network nmanagenent
applications to assess the reliability and accuracy of the
power data.";

reference
"RFC 7460: eoPower Measur enent Cal i ber object"”;

}

| eaf eo-power-power-factor {
type power-factor;
config fal se;
description
"The percent value of the power factor neasurenment for the
energy object. This information is inportant for
under standi ng the electrical characteristics of the device
and for correctly interpreting the power data.";
ref erence
"Repl aces RFC 7460: eoPower Current Type object”;
}

| eaf eo-power-neasurenent-|ocal {
type bool ean;
config fal se;
description
"I ndi cat es whether the power measurement is local (true) or
renote (false). A local nmeasurenent is taken directly at
the device, while a rempote neasurenment is collected from
an external source. This information can be useful for
troubl eshooti ng and understandi ng the data source.";
reference
"RFC 7460: eoPower Measur enent Local object”;
}

}
}

}
<CCDE ENDS>
7. Operational Considerations

TO BE COVPLETED
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8.

10.

11.

11.

Security Considerations

This section will be conpleted once the YANG nodule is conplete,
according to https://wi ki.ietf.org/group/ops/yang-security-
gui del i nes.

This section is nodel ed after the tenplate described in Section 3.7.1
of [RFC-to-be draft-ietf-netnod-rfc8407bis].

The Power and Energy YANG nodul e defines a data nodel that is
designed to be accessed via YANG based managenent protocols, such as
NETCONF [ RFC6241] and RESTCONF [ RFC8040]. These YANG based
managenment protocols (1) have to use a secure transport |ayer (e.g.,
SSH [ RFC4252], TLS [RFCB446], and QU C [ RFC9000]) and (2) have to use
mut ual aut henti cati on.

The Network Configuration Access Control Model (NACM [RFC8341]
provi des the nmeans to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

| ANA Consi der ati ons

Thi s docunent requests | ANA to register the YANG nodul e "ietf-power-
ener gy- noni tori ng".

Note to I ANA: RFC XXXX nust be replaced by the newy assigned RFC
number .
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