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Abst ract

Thi s docunent defines a YANG Network Topol ogy Data Mddel that can be
used for Energy Efficiency Managenent within a network. The nodel
provi des both network-centric view of energy consunption of network
devi ces and devi ce view of energy consunption of individual
conmponents within network devices.

Di scussi on Venues
This note is to be renoved before publishing as an RFC

Di scussion of this docunent takes place on the Network Inventory YANG
Working Group mailing list (inventory-yang@etf.org), which is
archived at https://mailarchive.ietf.org/arch/browse/inventory-yang/.

Source for this draft and an issue tracker can be found at
https://github. com boucadai r/ draft-cwbgp- energy-savi ng- ranagenent .

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 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 nmay 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 3 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 Legal
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 wi thout warranty as described in the Revised BSD License.
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1. Introduction

Wth the gromh of networks and the increase of awareness about the
envi ronmental inpact, it is inportant to ensure energy efficiency in
the operation of network infrastructures. Operators are thus seeking
for more information to reflect the power consunption of a network
and the contribution of involved nodes.

However, there are no standard nechanisns to report and contro
dynani ¢ power usage or energy consunption of different networking
equi prrent under different network configuration and conditions. For
exanple, in a 'Tidal network’ in which traffic vol une undergoes
significant fluctuations at different tines, various energy
managenent net hods mi ght be envisaged to optim ze the energy
efficiency at the network scale, e.g., by selectively disabling ports
or cards on specific network nodes based on (forecast) traffic
patterns.

Thi s docunent defines YANG nodul es for use in energy nmanagenent
within a network. The nodul es cover both network and device |evels
(Section 3.5.1 of [I-D.ietf-netnod-rfc8407bis]). The nodul es can be
used, e.g., for nonitoring the energy consunption of network devices,
such as (but are not limted to) routers, sw tches, security

gat eways, hosts, or servers. \Were applicable, device nonitoring
extends to the individual conponents of the device.

The network nodel augrments the "ietf-network" nodul e [ RFC8345], with
the follow ng rational e:

* Required paraneters to nonitor, control, and adjust nodes and
conponents behaviors are added to the network topology as this
all ows operator to better assess the inplications on node-specific
action on the overall network.
The docurent | everages types defined in [ RFC3418] and [ RFC6933].
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 follow ng replacenments:

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

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

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

"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and

"OPTIONAL" in this docunent are to be interpreted as described in

BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all

capitals, as shown here

The neani ngs of the synbols in the YANG tree diagrans are defined in
[ RFC8340] .

The docunent uses the terns defined in [I-D. bcl p-green-term nol ogy]
and [I-D.ietf-ivy-network-inventory-yang].

3. YANG Prefixes
Nanes of data nodes and ot her data nodel objects are prefixed using

the standard prefix associated with the correspondi ng YANG i nported
modul es, as shown in Table 1.

[ ettty e —————————————— s p—r U
| Prefix| YANG Modul e | Ref er ence |
[ el el e st o}
| i anahw i ana- har dwar e | [ 1 ANA_YANG |
oo domemmemeeeemeaeeaaas T T +
| ni |ietf-network-inventory|[l-D.ietf-ivy-network-inventory-yang]|
R T oo e m e e e e e e e e e e e e mm e mmmaa o - +
| yang |ietf-yang-types | [ RFC6991] |
S R e +

Tabl e 1: Prefixes and Correspondi ng YANG nodul es
4. Energy Saving Managenent Data Mddel Overview
4.1. Overview

"ietf-ntw energy-saving" augnents the node of abstract network nodel
defined in [ RFC8345] with energy consunpti on and power usage rel ated
attributes. At the network element |evel, the data nodel covers
configuration of the energy saving node and a set of related
paraneters to manage (e.g., retrieve or adjust) the status of power
units, fans, boards, cards, ports, processors, and |inks. For
exanpl e, the adjustnent nethods include frequency tuning, shutdown,
or sleep node. |In addition, the nmethods al so support the energy
saving configuration for the "tidal’ traffic flow, where related
conmponents can be turned off, e.g., during "idle" hours to optim ze
the energy consunption and then woken up based on sone triggered
(e.g., busy hours or other schedul ed events).

The data nodel defines energy saving nodes representing sone energy
consunption | evels, which are basic, standard, or deep. For each
consunption level, there is a conbination of nethods to reach the
energy saving target |evel

At the conponent level, the data nodel includes a set of nonitoring
statistics for energy consunption and energy saving operational state



of each component within the network device
4.2. Energy Saving Managenent Network Model
The structure of the ESM Network Model is depicted in Figure 1.

modul e: ietf-ntw energy-saving
augnent /nw. net wor ks/ nw. net wor k/ nw. node:

+--1r0 energy-power-consunption {esm conmon: ener gy-savi ng}?
| +--ro total -energy-consunption? yang: gauge64
| +--ro saved-energy? yang: gauge64
| +--ro eer? deci nal 64
+--rw energy-savi ng- nodes {esm conmon: ener gy-savi ng}?
| +--rw energy-savi ng- node* [ node]

| +--rw node i dentityref
| +--rw energy-savi ng- net hod* i dentityref
+--ro component* [name] {esm conmon:energy-saving}?
+--ro name string
+--ro class identityref

+--r0 energy-nonitoring
+--1r0 energy-consunption

| +--ro average-power? yang: gauge64
+--ro saved- power 7 yang: gauge
d ? 64
+--ro real - powner? ang: gauge
I-p e yang: gauge64
| +--ro actual-volts? i nt32
| +--ro actual -amperes? i nt32
| +--ro actual -cel sius? i nt 32
+--1r0 energy-saving
+--ro enabl ed? bool ean
+--ro0 power-state? i dentityref

Figure 1: ESM Network Model Tree Structure
5. Network Topol ogy Energy Efficiency Management YANG Modul e

The nodul e inports "ietf-network"” [RFC8345] and "ietf-energy-saving-
common”.

<CODE BEG NS> file "ietf-ntw energy-savi ng@024-01-23. yang"
nmodul e i et f-ntw energy-saving {
yang-version 1.1;
nanespace "urn:ietf:parans: xm :ns:yang:ietf-ntw energy-saving”;
prefix esmntw,

import ietf-energy-efficiency-comon {
prefix esm common;
reference
"RFC XXXX: YANG Data Mddel s for Energy Saving Managenent";

}
inmport ietf-network {
prefix nw
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es";
}
import ietf-yang-types {
prefi x yang;
ref erence
"RFC 6991: Common YANG Types";
}

i mport iana-hardware {
prefix ianahw,
ref erence
"https://ww.iana. org/assi gnments/i ana- hardwar e/ i ana- hardwar e. xhtm ";
}

organi zati on
"I ETF XXX Wor ki ng Group.";



cont act
"WG Web: <https://datatracker.ietf.org/ wg/ xxx/>;
WG List: <mailto:xxxx@etf.org>

Aut hor : Gen Chen
<mai | t 0: chengen@uawei . con®
Edi t or: 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 0: cpi ghat a@mai | . con®";
description
"This nodul e contains a collection of YANG definitions for power
and energy managenent of devices. It also augnents both the
net work topol ogy and inventory nodels.

Copyright (c) 2024 | ETF Trust and the persons
identified as authors of the code. All rights reserved.

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

wi t hout nodification, is pernmitted pursuant to, and subject
to the license terms 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.";

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

augnment "/ nw networ ks/ nw. net wor k/ nw. node" {
i f-feature "esm common: ener gy- savi ng";
description
"Energy nonitoring data for network el ements.";
cont ai ner ener gy- power-consunption {
config fal se;
description
"Statistics data about energy and power nonitoring.";
uses esm conmon: ener gy- power - consunpti on-stats;
| eaf start-time {
type yang: date-and-ti ne;
description
"The time (in hundredths of a second) since the
net wor k managenent portion of the system was | ast
re-initialized. It corresponds to the sysUpTime M B obj ect.
It specifies the start time of the energy neasurenent
results collection.”;
ref erence
"RFC 3418: Managenent | nformati on Base (MB) for the
Si npl e Net work Managenent Protocol (SNWVP)";

}
}

cont ai ner energy-savi ng- nodes {
description
"Li st of the energy saving node.";
uses esm conmon: ener gy- savi ng- nodes;
}
i st conponent {
key nare;



config fal se;
description
"Li st of conponents.";
| eaf nane {
type string;
description
"The name assigned to this conmponent.
This name is not required to be the sane as
ent Physi cal Nane. ";
}
| eaf class {
type identityref {
base i anahw hardwar e- cl ass;
}
mandat ory true;
description
"An indication of the general hardware type of the
conponent . ";
ref erence
"RFC 6933: Entity MB (Version 4) - entPhysical dass";
}
cont ai ner energy-nonitoring {
description
"Energy nonitoring data for conponents.";
cont ai ner energy-consunption {
description
"Statistics of conponent about energy nonitoring.";
uses esm conmon: ener gy- consunpt i on- dat a;
}
cont ai ner energy-saving {
description
"Control s energy saving paraneters of a conponent.";
| eaf enabled {
type bool ean;
default "true";
description
"Control s whether the energy-saving
of the conponent is enabled (when set to true)
or disabled (set to false).";
}
| eaf power-state {
type identityref {
base esm comon: ener gy- savi ng- power - st at e;
}
description
"The device energy saving operator state.";

}
<CCDE ENDS>
Security Considerations

This section is nodeled after the tenplate described in Section 3.7
of [I-D.ietf-netnod-rfc8407bis].

The "ietf-ntw energy-saving"” 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 protocols have to
use a secure transport layer (e.g., SSH [RFC4252], TLS [ RFC8446], and
QUI C [ RFC9000]) and have to use mutual authentication

The Network Configuration Access Control Mdel (NACM [RFC8341]



provi des the means 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.

There are several data nodes defined in this YANG nodule that are
witable/creatabl e/deletable (i.e., config true, which is the
default). These data nodes may be considered sensitive or vul nerable
in some network environnents. Wite operations (e.g., edit-config)
to these data nodes w thout proper protection can have a negative

ef fect on network operations. Specifically, the follow ng subtrees
and data nodes have particular sensitivities/vulnerabilities:

ener gy-savi ng-nodes: This | eaf specifies the energy saving node set
gl obally on a devi ce.

esm ntw. ener gy-savi ng/ esm ntw. enabl ed: This | eaf enabl e/ di sabl es
energy saving state of specific conmponent.

Sone of the readable data nodes in this YANG nodul e may be

consi dered sensitive or vulnerable in some network environnents.
It is thus inmportant to control read access (e.g., via get, get-
config, or notification) to these data nodes. Specifically, the
foll owi ng subtrees and data nodes have particul ar sensitivities/
vul nerabilities:

"TBC :
7. | ANA Consi derations
7.1. The "I 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:paranms:xm:ns:yang:ietf-ntw energy-saving
Regi strant Contact: The | ESG
XM.: N A, the requested URIs are XM nanespaces.

7.2. 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 amet ers" regi stry group.

nane: ietf-ntw energy-saving

prefix: esmntw

namespace: urn:ietf:paramnms:xm:ns:yang:ietf-ntw energy-saving
Mai nt ai ned by | ANA? N

Ref erence: RFC XXXX
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