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Abst ract

Thi s docunent defines a common YANG nodul e that is neant to be reused
by various energy efficiency-rel ated nodul es such as energy saving
Net wor k nodel s, energy saving network inventory nodel and energy

savi ng devi ce nodel s.
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Source for this draft and an issue tracker can be found at
https://github. com boucadai r/ draft-cwbgp- ener gy-savi ng- ranagenent .
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1. Introduction

The | ETF has specified YANG nmodul es for energy efficiency Managenen
e.g., Energy Saving Network npdel s

[1-D. cwbgp-green-energy-savi ng- managenent], Power Managenent Device
Model [I-D.li-green-power]. Oher relevant YANG data nodels are
Net wor k t opol ogi es Base Model [RFC8345] and Network I nventory Base
Model [I-D.ietf-ivy-network-inventory-yang]. There are common data
nodes and structures that are present in all of these nodels or at

| east a subset of them

Thi s docunment defines a comon YANG nodul e that is meant to be reus
by various energy efficiency-rel ated nodul es such as energy saving
Net wor k nodel s, energy saving network inventory nodel and energy
savi ng devi ce nodel s.

The "ietf-energy-efficiency-common" nodul e includes a set of
identities, types, and groupings that are neant to be reused by oth
energy efficiency-rel ated YANG nodul es i ndependently of their
characteristics (e.g., variable, invariable) and the type of the
modul e (e.g., network nodel, device nodel), including possible futu
revi sions of existing nodels (e.g., the Network Topol ogy [ RFC8345]
the Network Inventory [I-D.ietf-ivy-network-inventory-yang]).

1.1. Notes to the RFC Editor

Note to the RFC Editor: This section is to be renoved prior to
publi cati on.

Thi s docunent contains pl acehol der val ues that need to be repl aced

with finalized values at the tinme of publication. This note

summari zes all the substitutions that are needed.

Pl ease apply the foll ow ng repl acenents:

*  XXXX --> the RFC nunber assigned to this |I-D

* 2024-01-23 --> the actual date of the publication of this docune
2. Conventions and Definitions

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOWMMENDED', "NOT RECOMMENDED', "MAY", an

"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
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capital s, as shown here

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] .

The reader may refer to [I-D. bcl p-green-term nol ogy] for energy
efficiency-related terns.

Thi s docunment inherits many terms from[RFC7326] (e.g., energy,
power, energy nmanagement, energy nonitoring).

Description of the Energy Efficiency Conmon YANG Mdul e

The "ietf-energy-efficiency-conmon” nodul e defines the follow ng
f eat ure:

* "energy-saving": |Indicates support of energy efficiency network
nmanagenent .

It also defines a set of identities, including the follow ng:

* "energy-savi ng-node": Specifies the energy saving node. Exanples
of supported energy saving nodes are as foll ows:

- "basic": The systemw || shut down idle nbodules and put themin
a sl eep node.

- "standard": The system extends basic energy saving node with
nmor e advanced | ossl ess energy saving features, e.g., power
modul e schedul e.

- "deep": The system extends standard energy saving node with
nmor e advanced system | evel energy saving features, e.g., board
schedul i ng.

* "energy-saving-nmethod": Specifies the energy saving nethod.
Exanmpl es of supported energy saving nethods are as foll ows:

- "zone- based-fan-speed- adj ustment": The systemcollects
i nformati on about the tenperatures of the service boards in the
chassis and the zones where the service boards reside.
According to the current tenperature and target tenperature of
each board, the systeminplenents stepless speed adjustnment in
di fferent zones.

- "unused- hi gh- speed-interface-shutdown": Wen detecting an
unused hi gh-speed interface, the system shuts down the
interface to reduce power consunption of the interface
circuits. Wien the interface needs to run service, the system
will automatically wake up the interface and restore the
interface to the normal working state.

- "unused-port-shutdown": Wen detecting an unused user port, the
system automatically or manually shuts down the interface
circuits and optical nodule of the port to reduce port power
consunption. Wen detecting that the port needs to run
service, the systemautomatically enables the port and restores
the port to the normal running state, wthout affecting
application of the board.

- "unused- board- shut down": Wen detecting an unused board, the
system automatically shuts down the power supply of the board,
ensuring zero power consunption of an unused board. When
detecting that the board needs to run service, the system
automatically powers on the board and restores the board to the



normal runni ng state, w thout affecting application of the whole
devi ce.

- "dynam c-frequency-adjustnment": Wen detecting that a service
board is carrying a small service | oad, the system
automatically reduces the working frequency of the service
processi ng nodul e of the board while maintaining the service
quality. In doing so, power consunption of the service
processing nodul e is reduced. Wen the service |oad of the
board increases, the systemautomatically increases the working
frequency of the service processing nodule to nmeet service
needs.

- "unused-channel - shut down": Wen an unused channel is detected,
the unused channel is closed. Dynamically open the channe
when detecting that there are services on the channel

- "l oad- based- power - rodul e- schedul i ng": Power nodul es
intelligently schedul e internal power supply based on the power
| oad. Wen the power |oad decreases, sone power supplies are
automatically di sabled. Wen the power |oad increases, the
di sabl ed power supplies are enabl ed again.

- "l oad- based-board-schedul i ng": Boards intelligently schedul e
internal forwarding resources based on the service |oad. Wen
the service | oad decreases, sone forwardi ng resources are
automatically di sabled or the working frequency of the
forwardi ng resources is reduced. Wen the service |oad
i ncreases, the disabled forwardi ng resources are enabl ed again
or the working frequency of forwarding resources is inproved.
In the case of burst traffic, packet forwarding may be del ayed,
but packets will not be |ost.

* "energy-saving-power-state": Specifies the energy saving power
state. Exanples of supported energy saving power state are as
fol |l ows:

- "off-state": The conponent typically requires a conplete boot
when awakened.

- "sleep-state": The conponent with energy managenent support is
not functional but inmediately avail able such as wake up
mechani sm

- "low power-state": Sone conponents wth energy nanagenent
support are not avail abl e and these conponents can take
neasures to use | ess energy.

- "full-power-state”: Al conponents with energy nmanagenent
support are avail able and nmay use maxi num power

In addition, it defines the follow ng types:

* "energy-savi ng-operator”: Indicates the type of energy saving
operator. Either a power-on or a power-off is allowed to be
speci fi ed.

The "ietf-energy-efficiency-conmon" nodul e al so contains a set of
resuabl e energy efficiency-related groupings. Figure 1 provides the
tree diagramthat depicts the conmon groupings for the "ietf-energy-
ef fici ency-common” nodul e.

nmodul e: ietf-energy-savi ng- cormon

groupi ng ener gy-consunpti on-dat a:
+-- average- power ? yang: gauge64



+-- saved- power? yang: gauge64

+-- real - powner? yang: gauge64
+-- actual -volts? i nt 32
+-- actual - anperes? i nt32
+-- actual -cel sius? i nt32

groupi ng ener gy- savi ng- nodes:
+- - energy-savi ng- node* [ node]

+-- node? identityref
+- - energy-savi ng- nmet hod* i dentityref
gr oupi ng power - par anet ers:

+- - tenperature-upper-bound? i nt32

+-- tenperature-mnddl e- bound? i nt32

+-- tenperature-| ower-bound? i nt32

+-- rated- power? yang: gauge64

+-- expected-volts? i nt 32

+-- lowvol t s- bound? i nt32

+-- lowvolts-fatal ? i nt32

+-- hi gh-vol t s- bound? i nt32

+-- high-volts-fatal ? i nt32

groupi ng ener gy- power - consunpti on- st at s:
+-- total -energy-consunpti on? yang: gauge64
+-- saved- energy? yang: gauge64
+-- eer? deci nal 64

Figure 1: Common Energy Savi ng Managenment Tree Structure
The description of the common groupings are provided bel ow

"ener gy-consunption-data": A YANG grouping that defines a set of
paraneters for commobn power consunption

"ener gy-savi ng- nodes": A YANG grouping that defines a list for
energy savi ng node and net hods.

"power - paraneters”": A YANG groupi ng that defines a set of rated
paraneters, e.g., tenperature, and volts.

"ener gy- power - consunption-stats”: A YANG grouping that defines a set
of parameters for energy and power nonitoring.

Conmon Ener gy Savi ng Managerment YANG Modul e
The nodul e inports types defined in [ RFC6991].

<CODE BEG NS> file "ietf-energy-efficiency-comon@024-01-23. yang"
=============== NOTE: '\’ |i ne \Nrapp| ng per RFC 8792 ================

modul e ietf-energy-efficiency-comon {
yang-version 1.1;
nanespace "urn:ietf:parans: xm :ns:yang:ietf-energy-efficiency-\
common”;
prefix esm common;

import ietf-yang-types {
prefi x yang;
ref erence
"RFC 6991: Common YANG Types";

}

organi zati on
"I ETF GREEN Worki ng G oup.";

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

Aut hor : Gen Chen



<mai | t 0: chengen@uawei . conp
Edi tor: Qn W
<mailto:bill.w@uawei.conmp
Edi t or: XXX XXXX
<mai | t 0: XXX. XXX@r ange. conp
Aut hor : Carl os Pignataro
<mai | t o: cpi ghat a@muai | . con®”;
description
"This nodul e contains a collection of YANG definitions for power
and energy managenent of devices. It also augnents both the
net wor k topol ogy and inventory nodels.

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

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

wi t hout nodification, is permitted pursuant to, and subject
to the license ternms contained in, the Revised 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; see
the RFC itself for full legal notices.";

revision 2024-01-23 {
description
"Initial revision.";
reference
"RFC XXXX: YANG Data Mddel s for Energy Savi ng Managenent";
}

feature energy-saving {
description
"Specifies support of energy efficiency managenent.";
}

i dentity energy-savi ng- node {
description
"Base identity for energy saving node.";
}

identity basic {
base energy-savi ng- node;
description
"Basi ¢ energy saving node.

In this node, the systemw |l shut down idle nodul es
and put themin a sleep node.";

}

identity standard {
base energy-savi ng- node;
description
"Standard energy savi ng node.

In this node, the system extends basic energy saving
mode with nore advanced | ossl ess energy saving features,
e.g., power nodul e schedule.";

}

identity deep {
base energy-savi ng- node;
description
"Deep energy savi ng node.



In this node, the system extends standard energy saving
node with nore advanced system | evel energy saving features,
e.g., board scheduling.";

}

identity energy-saving-nethod {
description
"Base identity for energy saving nethod.";
}

i dentity zone-based-fan-speed- adj ust nent {
base energy-savi ng- net hod;
description
"The systemcollects information about the
tenperatures of the service boards in the chassis
and the zones where the service boards reside.

According to the current tenperature and target
tenperature of each board, the systeminpl ements
stepl ess speed adjustnent in different zones.";

}

i dentity unused-hi gh-speed-interface-shutdown {
base energy-savi ng- net hod;
description
"When detecting an unused hi gh-speed interface, the
system shuts down the interface to reduce power consunption
of the interface circuits.

When the interface needs to run service, the
systemw || automatically wake up the interface and
restore the interface to the normal working state.”;

}

i dentity unused-port-shutdown {

base energy-savi ng- net hod;

description
"When detecting an unused user port, the system automatically
or manual ly shuts down the interface circuits and optica
modul e of the port to reduce port power consunption. Wen
detecting that the port needs to run service, the system
automatically enables the port and restores the port to the
normal running state, without affecting application of the
board.";

}

i dentity unused-board-shutdown {
base energy-savi ng- net hod;
description
"When detecting an unused board, the systemautomatically
shuts down the power supply of the board, ensuring zero
power consunption of an unused board.

When detecting that the board needs to run service, the system

automatically powers on the board and restores the board
to the normal running state, w thout affecting application of
t he whol e device.";

}

identity dynam c-frequency-adjustnent {
base energy-savi ng- net hod;
description
"When detecting that a service board is carrying a snall
service |load, the systemautomatically reduces the working
frequency of the service processing nodul e of the board
whil e maintai ning the service quality. In doing so, power



consunption of the service processing nodule is reduced.
When the service | oad of the board increases, the system
automatically increases the working frequency of the service
processing nodul e to neet service needs.";

}

i dentity unused-channel - shut down {
base energy-savi ng- net hod;
description
"When an unused channel is detected, the unused channel is
cl osed. Dynanically open the channel when detecting that
there are services on the channel.";

}

i dentity | oad-based- power-nodul e-schedul i ng {
base energy-savi ng- net hod;
description
"Power modules intelligently schedul e internal power supply
based on the power |oad. When the power | oad decreases,
sone power supplies are autommtically disabl ed.

When the power |oad increases, the disabled power supplies
are enabl ed again.";

}

i dentity | oad-based-board-scheduling {
base energy-savi ng- net hod;
description
"Boards intelligently schedul e internal forwarding resources
based on the service | oad. Wen the service | oad decreases,
some forwarding resources are automatically disabled or the
wor ki ng frequency of the forwarding resources is reduced.

When the service |oad increases, the disabled forwarding
resources are enabl ed again or the working frequency of
forwardi ng resources is inmproved. In the case of burst
traffic, packet forwarding may be del ayed, but packets
will not be lost.";

}

i dentity energy-saving-power-state {
description
"Base identity for power state.”;
ref erence
"RFC 7326: Energy Managenent Franmework";
}

identity off-state {
base energy-savi ng- power - st at e;
description
"Indi cates that the conponent typically
requires a conplete boot when awakened.";
reference
"RFC 7326: Energy Managenent Framework";
}

identity sleep-state {
base energy-savi ng- power - st at e;
description
"Indi cates that a conponent with energy nmanagenent support
is not functional but inmrediately avail abl e such as
wake up nechanism”;
ref erence
"RFC 7326: Energy Managenent Framework";



identity | ow power-state {
base energy-savi ng- power-state;
description
"Indi cates that sonme conponents with energy managenent
support are not avail abl e and these conponents can
take measures to use | ess energy.";
ref erence
"RFC 7326: Energy Managenent Franmework";
}

identity full-power-state {
base energy-savi ng- power - st at e;
description
"Indicates that all conponents with energy nmanagenent
support are avail abl e and may use maxi num power.";
ref erence
"RFC 7326: Energy Managenent Framework";
}

typedef energy-savi ng-operator {
type enuneration {
enum on {
val ue 1;
description
"Power-on for energy saving.";

enum of f {
val ue 2;
description
"Power-of f for energy saving.";
}
}

description
"Energy saving operator.";
}

groupi ng ener gy-consunption-data {

description

"Grouping for energy nonitoring.";
| eaf average-power {

type yang: gaugeb4;

units "mN;

description

"The average consuned power.";

| eaf saved-power {
type yang: gaugeb64;
units "mN;
description
"The saved power.";

| eaf real-power {
type yang: gaugeb64;
units "nmwW;
description
"The actual observed consuned power.";
ref erence
"RFC 6988: Requirenents for Energy Managenent"

| eaf actual -volts {
type int32;
units "nVv';
description
"The actual observed voltage.";
reference
"RFC 6988: Requirements for Energy Managenent";



| eaf actual -anperes {
type int32;
units "mA";
description
"The actual observed current."”;
ref erence
"RFC 6988: Requirenents for Energy Managenent"

| eaf actual -cel sius {
type int32;
units "0.01 C';
description
"The actual observed tenperature.”;
}

}

groupi ng ener gy-savi ng- nodes {
description
"Grouping for energy saving node and nethods.";
i st energy-saving-node {
key "node";
description
"The energy savi ng node.";
| eaf node {
type identityref {
base energy-savi ng- node;
}

description
"The energy savi ng node.";

| eaf-1ist energy-saving-nethod {
type identityref {
base energy-savi ng- net hod;
}

description
"The energy saving nethod.";
}

}
}

groupi ng power - paraneters {
description
"Grouping for energy paranters.”;
| eaf tenperature-upper-bound {
type int32;
units "0.01 C';
description
"The upper bound overheat temperature of the conponent.
Upon the upper bound is exceeded, an alarmw || be
triggered to indicate fatal failure.";
ref erence
"RFC 8632: A YANG Data Model for Al arm Managenent";

| eaf tenperature-m ddl e-bound {
type int32;
units "0.01 C';
description
"The m ddl e bound overheat tenperature of the conponent.
Upon the middle bound is exceeded, an alarmw || be
triggered.”;
ref erence
"RFC 8632: A YANG Data Model for Al arm Managenent";
}

| eaf tenperature-|ower-bound {
type int32;



units "0.01 C';
description
"The | ower bound overheat tenperature of the conmponent.
Upon the | ower bound is exceeded, the alarmwi |l be
triggered."”;
ref erence
"RFC 8632: A YANG Data Model for Al arm Managenent”;

| eaf rated-power {
type yang: gauge64;
units "nW;
description
"The rated power."
}

| eaf expected-volts {
type int32;
units "nV';
description
"The expected volts.";

| eaf | ow volts-bound {
type int32;
units "nV';
description
"The | ower volts bound which m ght cause equi pnent
m sbehavi or or even damage.";

| eaf lowvolts-fatal {
type int32;
units "nV';
description
"The | owest volts bound which m ght cause equi pnent fatal
damage. ";

}
| eaf high-vol ts-bound {
type int32;
units "nV';
description
"The higher volts bound which should trigger an alarm";
ref erence
"RFC 8632: A YANG Data Model for Al arm Managenent";

}

| eaf high-volts-fatal {
type int32;
units "nV';

description
"The highest volts bound of nonitoring class which
will cause fatal failure.";

}
}

groupi ng ener gy- power - consunption-stats {
description
"Statistics data about energy and power nonitoring."
| eaf total-energy-consunption {
type yang: gauge64,
units "Wh";
description
"Accumrul at ed energy consunpti on of equipnent.”
}

| eaf saved-energy {
type yang: gauge64,
units "Wh";
description
"Saved energy consunption of equipnent."”
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| eaf eer {
type deci mal 64 {
fraction-digits 18;

}

units "CGops/Watt";

description

"The energy efficiency rating (EER) is a metric
generally defined as a functional unit divided by
the energy used.";
}
}

}
<CODE ENDS>
Security Considerations

This section is nodeled after the tenplate described in Section 3.7
of [I-D.ietf-netnod-rfc8407his].

The "ietf-energy-efficiency-conmon” YANG nodul e defines a data nodel
that is designed to be accessed via YANG based nmanagenent protocols,
such as NETCONF [ RFC6241] and RESTCONF [ RFC8040]. These protocols
have to use a secure transport |ayer (e.g., SSH [ RFC4252], TLS

[ RFC8446], and QUI C [ RFC9000]) and have to use nutual authentication

The Network Configuration Access Control Model (NACM [RFC8341]
provides 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.

The YANG nodul e defines a set of identities, types, and groupings.
These nodes are intended to be reused by other YANG nodul es. The
nmodul e by itself does not expose any data nodes that are writabl e,
data nodes that contain read-only state, or RPCs. As such, there are
no additional security issues related to the YANG nodul e that need to
be consi der ed.

Modul es that use the groupings that are defined in this docunent
shoul d identify the correspondi ng security considerations.

| ANA Consi der ati ons
The "1 ETF XM." Registry

Thi s docunent requests IANA to register the following URIs in the
"ns" sub-registry within the "I ETF XM. Regi stry" [RFC3688]:

URI: urn:ietf:parans: xm :ns:yang:ietf-energy-efficiency-conmon
Regi strant Contact: The |ESG
XM.: N A, the requested URIs are XM. nanespaces

The " YANG Modul e Nanes" Registry

Thi s docunent requests IANA to register the follow ng YANG nodul es in
the "YANG Modul e Nanes" registry [RFC6020] within the "YANG
Par anmet ers" registry group.

nane: ietf-energy-saving-comon

prefix: esm comon

nanespace: urn:ietf:paranms: xm :ns:yang:ietf-energy-efficiency-common
Mai nt ai ned by | ANA? N

Ref erence: RFC XXXX
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