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Abst ract

Thi s docunent specifies a device YANG "dashboard" data nodel that
al | ows devices to report which power neasurenent and contro

functions they offer. This basic YANG nodel is applicable to any

ki nd of device, regardl ess of whether the device itself has any
support for YANG based managenment interfaces or not. The YANG nodel
simply allows a device to describe what it can report, and which
interfaces are available to request this data. Devices that |ack any
on-board YANG based managenent interfaces provide this information in
the formof a YANG instance data file. This file nay be readabl e
froman on-board web server on the device, or hosted anywhere el se

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

Source for this draft and an issue tracker can be found at
https://github. com janlindbl ad/ draft-psl m poweff.

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 4 Septenber 2025.
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1.

1.

I nt roducti on

As highlighted during the | AB workshop on environnmental inpacts
(https://datatracker.ietf.org/doc/htm /draft-iab-ws-environnental -

i npacts-report-00), visibility is a very inportant first step

Par aphrasi ng Peter Drucker’s mantra of "You cannot inprove what you
don’t neasure". During the workshop the need for standardized
metrics was established, to avoid proprietary, redundant and even
contradictory netrics across vendors.

POXEFF is considered a first step, part of the Sustainability
Telenmetry Specification referred as part of the Sustainability
Insights [I-D.draft-al nprs-sustainability-insights-02] |ETF draft (a
newer version may exist). That is where the overall problem
statenment, solution principles and other conponents of the proposed
solution can be found. Specifically, this work is neant to fit in
with the [I-D. draft-lindblad-tl mphilatelist-03] franmework

Thi s Power Consunption and Energy Efficiency Telemetry Specification
(PONEFF) provides a way for a controller to understand what a device
offers in ternms of power related sensors and controls. It also

provi des machi ne readabl e metadata for the sensors, such as which
units of neasurenent are used, what is included in the reported data,
the precision of the data, etc. This is referred to as the device
dashboar d.

Thi s docunent al so contains enbryonic definitions of recomended
datasets and attributes defining a cormon data nodel to report Power
Consunpti on and Energy Efficiency on assets, with nultiple

i mpl ementation |evels, that new devices may choose to inplenent.

St andardi zed cal cul ations utilizing the specified datasets and
attributes will yield a power consunption value for any asset or
network el ement, and standardi zed cal cul ations utilizing the
specified datasets and attributes will yield the energy efficiency
val ue for any asset or network el enent.

1. Requirenents |anguage
The key words "MJST", "MJST NOT", "REQU 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
Ter mi nol ogy

Term nol ogy and abbreviations used in this docunent:
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Asset Refers to hardware, software, applications, or services. An
asset can be physical or virtual, as defined in the Asset
Li fecycl e Managenent and Operati ons
[1-D.draft-pal nero-ivy-ps-al no-01] | ETF draft.

Scope 1 Enissions directly caused by actions of the organization,
such as when fossil fuels are burned when the organization is
operating a fossil vehicle. See G eenhouse Gas protoco
(https://ghgprotocol .org/).

Scope 2 Emissions indirectly caused by actions of the organization,
but under control of the organization. For exanple, when electric
energy i s purchased, causing a provider utility to make emni ssions
on behal f of the organization. See G eenhouse Gas protoco
(https://ghgprotocol .org/).

Scope 3 Enissions the organization indirectly causes others to nake,
but outside the organi zations direct control. Exanples include
the energy custoners consune when operating the organi zation’s
products, or when enpl oyees commute to work at the organization
See G eenhouse Gas protocol (https://ghgprotocol.org/)

Scope 4 Refers to the termused in G eenhouse Gas (GHG accounting
and reporting to describe em ssions that occur as a result of an
organi zation’s value chain activities, but are not directly
controlled or owned by the organization. Scope 4 enissions are
considered indirect em ssions and are typically associated with
activities that are upstream or downstream from a organi zation’s
operations. Such as when equi pnent provided by the organi zation
enabl es a video conference, w thout which greater enissions from
busi ness travel would have happened.

CQ2eq Carbon dioxide equivalents, a nmeasure of the disruptive force
of greenhouse gas em ssi ons.

Power Refers to the (e.g. electrical or optical) energy per unit of
time, supplied to operate an asset, such as a smartphone. It is
usual Iy measured in units of Watts

Energy Efficiency refers to the ability of an asset to performits
i ntended functions while mnimzing energy consunption. It refers
to the rati o between the useful output energy and input energy
given by an asset. In a router or a switch, it is a measure of
how efficiently the network el enent utilizes energy resources to
transmt and process data or perform other network-rel ated tasks.
See Energy efficiency wikipedia (https://en.w ki pedi a. org/w ki/
Energy_efficiency).
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Mot i vati on

The main objective of PONEFF is to enable Network Controllers to
measure, report and control power and energy related netrics from
networks with many and di verse devi ces, providing the necessary
insights to inprove the overall CQReq enission for use cases of which
the asset is part. Basically, emissions that address direct use-
phase em ssions of Scope 3, Category 11 "use of sold products”

It includes enissions fromthe use of goods and services sold by the
reporting conpany or vendor in the reporting year. A vendor’ s Scope
3 emissions fromuse of sold products include the scope 1 and scope 2
em ssions of end users. End users include both consumers and

busi ness customers that use final assets. It is inmportant to note
that Scope 3 category 11, reports around 75% of the total Scopes 1, 2
and 3 reported by a given asset. See Cisco ESG Reporting Hub
(https://ww. ci sco.confc/men_us/about/csr/esg-hub/environnment/

goal s. ht m #scope- 1- 3- em ssi ons) .

Power and energy consunption Tel emetry data avail able for different
infrastructure vendors today is characterized by inconsistency and
best effort:

* Availability of primary data. Data is often only available on a
case by case basis.

* Varying APls. Were Telemetry m ght be avail abl e, access nethods,
data contents and formats are specific to platforns or el enents.

* Limtations. Sone useful or essential data itens are never
coll ected by the rel evant hardware or software.

* Precision. Data often contains significant margins of error, both
from random noi se and systenmatic errors.

* Varying definitions. Calculated values use differing inputs and
algorithms, limting the value of any possible conparison and
aggr egati on.

* (Qpacity. Lack of transparency of how and what is bei ng nmeasured
makes it very hard to ascertain fair conparisons

Proposed Sol ution Qutline

Formul ate a Power and Energy Efficiency Telenetry Specification to
pronote consi stency:

Data Definition of datasets and attributes that will define a common
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3.

2

data nodel to report power and energy consunption on hardware and
software assets

Cal cul ation Define a standardi zed cal culation utilizing the
specified datasets and attributes which will yield an energy
consunption value for any asset.

I mpl enenting any Sustainability Solution at scale for customers with
a broad range of equi pnent requires at mninum consistently avail abl e
Power Consunption/ Energy Efficiency Telemetry. Telenetry

standardi zation will benefit nunerous stakehol ders, including

Cor porate Social Responsibility (CSR), who have a need for Power
Consunption Telenetry data for a variety of purposes

Use Cases
* NMbnitoring power and energy efficiency based on comobn netrics.

* Enhance reporting and provide a conprehensive overview for
potentially inproving power usage during the operational phase.

* Consunption per device, e.g. wireless environnent.

* Capabilities to optimize energy consunption when assets are not in
use, e.g. idle and allocated power.

* Hardware Lifecycle. Circular economy enables to restore product
value at the end of life, there are several options, reuse,
remanuf acturing, recycling, repurpose, etc.

More el aborate use cases, e.g. define carbon footprint for network’s
usage, mght also be derived from POAEFF nodel, even discussion and
common understanding will be required.

I nformati on Model

I mpl enentors of this specification can choose the inplenmentation

Il evel that is appropriate for their device at the current time. As
the inplementati on matures, higher inplenentation |evels rmay be
chosen over tine. Each inplenentation level is a superset of the
previous | evel.
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4.1. Level 0, Proprietary Dashboard Only

At level 0, the device inplenments only proprietary dashboards,

wi t hout inplenenting any dashboards with predefined content. This
all ows controllers to find the power sensors already present in the

i npl ementation, and read the associ ated netadata, but nay not be well
prepared to really understand the neani ng of the data being read.

The dashboard may be provided by an on-board YANG based nanagenent
protocol, or delivered as a YANG i nstance data file from an on-board
webserver, or delivered as a file by sone other mechanism (e.g. web
server el sewhere).

For level 0, the Network El enment inplenments the Philatelist YANG
modul e ietf-tImphilatelist-provider. This gives the controller one
or nore proprietary dashboard wi th whatever contents the inplenentor
sees fit.

4.2. Level 1, Current Total Power Draw

At level 1, the device inplenments a very snmall, but well defined
dashboard, and lists it using the Philatelist ietf-tlmphilatelist-
provi der nodule. The level 1 dashboard consists of a single
dashboard item This dashboard item provides a way for the Network
Controller to read the current total power draw of the Network

El enent .

modul e: ietf-poweff-Ilevel-1
+--rw powef f
+--ro stats
+--ro0 device-current-total-power-draw? ui nt 32

Figure 1: YANG tree diagram of the Level 1 Dashboard.

The foll owing requirements MUST be fulfilled by the Network El enent

i mpl ementing the level 1 and hi gher dashboards. + The reported
telenmetry data MJST be correct with regards to what is included and
not included for all reported telenmetry data values + The netadata
MJST be correct with regards to measurenent units for all reported
telemetry data val ues + The netadata MJST be correct with regards to
apparent/real RMS power, for all reported power and energy data

val ues + The power consunption val ues reported MJUST NOT be
underestimated over tine in actual field use
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If Network El ements decl aring confornmance to the |evel 1, or higher
dashboard of this specification, do not actually fulfill the
conditions required in this docunent, that nmay be construed as
violating the EU Green Clains Directive (GCD), EU 2023/ 0085( CQOD)
(https://oeil.secure. europarl.europa. eu/ oeil/popups/

fi cheprocedure. do?l ang=ené&r ef er ence=2023/ 0085( COD) )

4.3. Level 2, Add Energy and Susbsystem Breakdown

At level 2, on top of all level 1 reporting, the Network El ement al so
reports the gross energy usage over tine (the integral over tine of
the power draw), and the power draw can be further inspected for each
maj or subsystem wi thin the device.

modul e: ietf-poweff-Ievel-2

augnent /ietf-poweff-Ilevel-1:poweff/ietf-poweff-I|evel-1:stats:
+--ro device-total -energy-spent? ui nt 32
+--ro device-total -energy-spent-since? yang: dat e-and-ti ne
+--ro0 subsystent [nane]

+--ro0 name subsys-nane-t
+--r0 current-power-draw? ui nt 32
+--ro children* -> ../../subsystenl nane

Figure 2: YANG tree diagram of the Level 2 Dashboard.
4.4, Level 3, Add Fundanental Power Control

Fromthis | evel onward, a YANG based managenent protocol is required,
since standards based configuration control of the device is
required.

At level 3, all the reporting functions of level 2 are required, and
al so basic control over device gl obal power-save nodes. The
controll er may choose one of several power saving nodes for the
Networ k El ement. Network El ement inplenmentors or Standards Defining
Organi zations (SDOs) may al so augnent the node selection with
addi ti onal power savi ng nodes.

The basic principle for the power saving controls is for the Network
Controller to specify how nmuch degradati on of the maxi mum possible
delivered performance it could tolerate, and for the Network El enent
to deci de on what power saving nmeasures can be taken, while stil
fulfilling expectations. The Network El ement SHOULD al so provide an
estimate of how much power can be saved under the given conditions.

Thi s docunent specifies four power save nbdes and two power-save
conditions that apply generally to the power save nodes.
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fully-powered The subsystemis fully powered, i.e. does not take any
power - savi ng measures that would risk | owering the performance
bel ow normal | evels.

power ed-of f The subsystemis conpletely powered off, i.e. it is
drawing no or little power while also delivering zero performance.

nappi ng The subsystemis napping, i.e. is taking frequent but brief
pauses in the service it provides. The Network Controller may
specify a nmax-additional -latency. This determ nes the maxi mum
tolerated Il ength of the pauses with reduced perfornance. This
means the nmaxi mum additional delay that this subsystem would incur
on e.g. detecting inconming traffic or performing its function

throttling The subsystemis throttling, i.e. is running with reduced
capacity in the service it provides. The Network Controller may
specify a max-capacity-reduction. This determ nes the maxi num
tol erated reduction of perfornance.

For exanple, if a Network Controller applied throttling with a max-
capaci ty-reduction value at 50% onto a transport subsystem or service
that consists of 3 underlaying links of equal capacity, the Network
El ement might decide to shut down one of the three |links

For all the power-save nodes (except the fully-powered node, in which
these have no effect) the two foll owing general conditions al so

appl y:

max-ti me-to-cancel - power-save The maximumtine the Controller allows
the subsystemto recover full performance. The subsystem shoul d
not engage i n power-saving nmeasures that take |longer than this
time to revert to full perfornmance

esti mat ed- power-reducti on The subsystemi s own estimate on how nuch
of its own power draw is reduced by the power-saving neasures in
ef fect.

For exanple, if a Network Controller applied throttling with a max-
capaci ty-reduction value at 50% onto a transport subsystem or service
that consists of 3 underlaying links of equal capacity, the Network
El ement night decide to shut down one of the three links. The

Net wor k El ement might then report an estimated-power-reduction of
33%
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nmodul e: ietf-poweff-Ievel-3

augnment /ietf-poweff-Ievel-1:poweff:
+--rw power - save
+--rw subsystent [nane]
+--rw name -> [ powef f/ st ats/subsyst enf nane
+--rw (sel ect ed- power - save- node) ?
+--:(fully-powered)

|  +--rw fully-powered? enpty
+--: (power ed- of f)
| +--rw powered-off? enpty

| +--rw napping
| +--rw max- addi tional -1 at ency? m cr oseconds
+--:(throttling)
+--rw throttling
+--rw max- capacity-reduction? per cent
+--rw max-tine-to-cancel - power - save? m cr oseconds
+--ro esti mat ed- power-reduction? ui nt 32

I

|

I

| !

I +--: (nappi ng)
I

|

I

I

Figure 3: YANG tree diagram of the Level 3 Dashboard.
4.5. Level 4, Add Service Attribution

At level 4, the Network El ement also provides a |list of

servi ces/tenants/clients/domains/functions that it delivers val ue
towards, and attributes the Network El ement’s power draw to each of
the services. The list of services may include one

"over head/i dl e/ ot her/ unknown" entry that absorbs any overhead not
attributable to a particular service. The power draw MAY be further
subdi vi ded for each service by using a dot notation

One service instance called '-idle-’ may be present in the list and
absorb any overhead/i dl e/ ot her/ unknown ki nd of power draw that the
system woul d not allocate to any service. It is up to the

i npl ementor to decide what a 'service' nmeans for this type of system
It may be any kind of service that it delivers user value towards.

For exanple, if a systemserves three customers, X, Y and Z, their
power draw coul d be declared as foll ows:
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| name | current-power-draw | children |
[ e ————— L ————————————————— Ll p—p—_ o
| X | 45 | vpn I
S I e +
| X vpn | 39 | ethl/16 eth2/33 eth3/11

I Ry I o mmemeeeeeeaccaeaaaas +
| X.vpn.ethl/16 | 14 | |
T o e e e o e e e e e e oo +
| X vpn.eth2/33 | 12 | |
S I e +
| X.vpn.eth3/11 | 9 | |
I Ry I o mmemeeeeeeaccaeaaaas +
| Y | 26 I I
T o e e e o e e e e e e oo +
| Z | 19 I I
S I e +
| -idle- | 48 | |
I IRy I o mmemeeeeeeaccaeaaaas +

Table 1

The sum of the current-power-draw top level entries (in this exanple:
X, Y, Z and -idle-, with values 45 + 26 + 19 + 48 = 138) nust match
the value provided in ietf-poweff-Ievel-1:device-current-total-power-
draw

The sub-service values (e.g. X vpn, 39W need to be | ower than or
equal to (but do not necessarily need to match) their parent |eve

(e.g. X, 45W.

Note: the name of the children have been abbreviated in the di agram
above. In the actual payload, the full names woul d al ways be used,
e.g. 'ethl/ 16" above would actually be communicated as

" X.vpn. ethl/ 16’

nmodul e: ietf-poweff-Ievel-4

augnment /ietf-poweff-Ilevel-1:poweff/ietf-poweff-I|evel-1:stats:
+--1r0 service* [nane]

+--ro name string
+--ro0 current-power-draw? ui nt 32
+--ro children* -> ../../servicelnanme

Figure 4: YANG tree diagram of the Level 4 Dashboard.
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4.6. Level 5, Add Service Level Power Contro

At level 5, the device additionally inplenments power-save nodes per
delivered service. The structure is exactly the sane as the |level 3
structure, except that it is for services rather than subsystens. A
service woul d be something that is relevant and meani ngful froma
customer’s or user’'s perspective. It is up to the Network El enent

i npl ementor to decide exactly what constitutes a service

nmodul e: ietf-poweff-Ilevel-5

augnment /ietf-poweff-Ilevel-1:poweff/ietf-poweff-I|evel-3:power-save:
+--rw service* [name]
+--rw name -> [ powef f/stats/servicel/ nane
+--rw (sel ect ed- power - save- node) ?
+--:(fully-powered)

|  +--rw fully-powered? enpty
+--: (power ed- of f)

| +--rw powered-off? enpty
+--: (nappi ng)

| +--rw max- addi tional -1 atency? m croseconds
+--:(throttling)
+--rw throttling
+--rw max- capacity-reduction? per cent
+--rw max-tine-to-cancel - power - save? m cr oseconds
+--ro esti mat ed- power-reduction? ui nt 32

I
I
I
I
I
| | +--rw napping
I
I
I
I

Figure 5: YANG tree diagram of the Level 5 Dashboard.
5. YANG Mbodul es
5.1. Mbodule ietf-poweff-types.yang

<CODE BEG NS>

modul e ietf-poweff-types {
yang-version 1.1;
nanespace "urn:ietf:parans: xn :ns:yang:ietf-poweff-types”
prefix ietf-poweff-types;

import ietf-tImphilatelist-types {
prefix ietf-tIlmphilatelist-types;
}

organi zati on
"I ETF GREEN (Getting Ready for Energy Efficient Networking)
Wor ki ng Group”;

cont act
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"W Web: <https://datatracker.ietf.org/wy/ green/>
WG List: <mailto:green@etf.org>
Editor: Jan Lindbl ad
<mai lto:jan.lindbl ad+i etf @or. eco>
Editor: Snezana Mtrovic
<mai | to: snnitrov@i sco. conp
Editor: Marisol Palnmero
<mai | t o: mpal nmero@i sco. con®";
description
"Thi s YANG nodul e defines basic quantities, neasurenent units
and sensor types for the POAEFF franeworKk.

Copyright (c) 2021 | 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://ww. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.";

revisi on 2024-04-16 {
description
"Restructured to use the Telenetry Philatelist framework";
ref erence
"RFC XXXX: ... ";

}

typedef sonething {
/1 FIXVE: Used when we haven't decided the type yet
type string;
description "FI XMVE";

}

typedef xpath {
type string;
/1 FI XVME: Proper type needed
description "FI XME";

}

typedef sanpl e-frequency {
type string;
/1 FI XVE: Proper type needed
description "FI XME";
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|| ========== SENSOR- QUANTI TY ==============================
identity sg-voltage {
base ietf-tImphilatelist-types:sensor-quantity;
description
"Sensor reports electric tension, voltage.

’

}
identity sg-current {
base ietf-tImphilatelist-types:sensor-quantity;
description
"Sensor reports electric current.

’

identity sqg-power {
base ietf-tImphilatelist-types:sensor-quantity;
description
"Sensor reports power draw (energy per unit of tine).

’

identity sq-power-apparent {
base sq- power;
description
"Sensor reports apparent power, i.e. average electrica
current times voltage (in VA

",
3

}
identity sqg-power-true {
base sq- power;
description
"Sensor reports true power, i.e. integral over current
and voltage at each instant in tinmne.

3

}
identity sqg-energy {
base ietf-tImphilatelist-types:sensor-quantity;
description
"Sensor reports actual energy drawn by asset.

3

identity sg-co2-em ssion {
base ietf-tImphilatelist-types:sensor-quantity;
description
"Sensor reports CO2 (carbon di oxide) en ssion by asset.

3

identity sqg-co2eq-em ssion {
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base ietf-tlmphilatelist-types

description

sensor-quantity;

"Sensor reports CO2 (carbon di oxi de) equival ent

em ssi on by asset.

"o,
’

}
identity sqg-tenperature {

base ietf-tlmphilatelist-types:

description

1
’

identity sg-time {

base ietf-tlmphilatelist-types:

description
"Sensor reports tinme duration.

|| ========== SENSOR- UNlI T ==============================

identity su-volt {

base ietf-tImphilatelist-types

base sqg-vol tage;
description
"Sensor unit volt, V.

}
identity su-anpere {

’

base ietf-tImphilatelist-types

base sqg-current;
description
"Sensor unit anpere, A

"
3

}

identity su-watt {

base ietf-tlmphilatelist-types

base sq- power;
description
"Sensor unit watt, W

3

identity su-voltanpere {

base ietf-tlmphilatelist-types

base sq- power;
description
"Sensor unit Volt*Anpere, VA

’

sensor-quantity;

'Sensor reports tenperature of asset.

sensor-quantity;

sensor-unit;

sensor-unit;

sensor-unit;

sensor-unit;
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identity su-kw {
base ietf-tImphilatelist-types:sensor-unit;
base sq- power;
description
“Sensor unit kilowatt, kW

’

identity su-joule {
base ietf-tImphilatelist-types:sensor-unit;
base sq-energy;
description
"Sensor unit joule, J.

"
’

}
identity su-wh {
base ietf-tImphilatelist-types:sensor-unit;
base sq-energy;
description
"Sensor unit watthour, Wh.

"
’

}
identity su-kwh {
base ietf-tImphilatelist-types:sensor-unit;
base sq-energy;
description
"Sensor unit kliowatthour, kWh.

",
3

}
identity su-kelvin {
base ietf-tImphilatelist-types:sensor-unit;
base sqg-tenperature;
description
"Sensor unit kelvin, K

3

}
identity su-celsius {
base ietf-tImphilatelist-types:sensor-unit;
base sqg-tenperature;
description
"Sensor unit celsius, C

’

}

identity su-farenheit {
base ietf-tImphilatelist-types:sensor-unit;
base sqg-tenperature;
description
"Sensor unit farenheit, F.

’
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identity su-gram {
base ietf-tImphilatelist-types:sensor-unit;
base sqg-co2-emn ssion
description
"Sensor unit gram g.

"
’

}
identity su-kg {
base ietf-tImphilatelist-types:sensor-unit;
base sqg-co2-eni ssion
description
"Sensor unit kliogram kg.

"
’

identity su-ton {
base ietf-tImphilatelist-types:sensor-unit;
base sg-co2-eni ssion
description
"Sensor unit ton, t.

",
3

identity su-second {
base ietf-tImphilatelist-types:sensor-unit;
base sqg-tine;
description
"Sensor unit second, s.

3

identity su-nillisecond {
base ietf-tImphilatelist-types:sensor-unit;
base sqg-timne;
description
"Sensor unit millisecond, ns.

’

identity su-m crosecond {
base ietf-tImphilatelist-types:sensor-unit;
base sqg-time;
description
"Sensor unit mcrosecond, us.

|| ========== SENSOR- TYPE ==============================
ext ensi on sensor-type {

argunent identity-nane;

description
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"YANG Ext ensi on used to declare which sensor type
(as in input/output, quantity and unit) it has in a
st andar di zed machi ne readabl e way.

See ietf-tImphilatelist-types:sensor-type

"o,
’

}
identity st-v-in {
base ietf-tImphilatelist-types:sensor-type;
base ietf-tlmphilatelist-types:sc-input;
base sqg-voltage;
base su-volt;
description
"Sensor reporting Voltage In to asset.

’

identity st-v-out {
base ietf-tImphilatelist-types:sensor-type;
base ietf-tImphilatelist-types:sc-output;
base sqg-voltage;
base su-volt;
description
"Sensor reporting Voltage Qut of asset.

’

}
identity st-i-in {
base ietf-tImphilatelist-types:sensor-type;
base ietf-tlmphilatelist-types:sc-input;
base sqg-current;
base su-anpere
description
"Sensor reporting Current In to asset.

’

identity st-i-out {
base ietf-tImphilatelist-types:sensor-type;
base ietf-tImphilatelist-types:sc-output;
base sqg-current;
base su-anpere
description
"Sensor reporting Current Qut of asset.

’

}

identity st-p-in-apparent-watt {
base ietf-tImphilatelist-types:sensor-type;
base ietf-tlmphilatelist-types:sc-input;
base sqg-power - apparent;
base su-vol t anpere;
description
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"Sensor reporting Power In to asset as apparent (I*U)
power .

",
3

identity st-p-out-apparent-watt {

base ietf-tImphilatelist-types:sensor-type;

base ietf-tImphilatelist-types:sc-output;

base sq-power - apparent;

base su-vol t anpere;

description
"Sensor reporting Power Qut of asset as apparent (I*U)
power .

",
’

identity st-p-in-true-watt {
base ietf-tImphilatelist-types:sensor-type;
base ietf-tImphilatelist-types:sc-input;
base sqg-power-true;
base su-watt;
description
"Sensor reporting Power In to asset as true power.

3

identity st-p-out-true-watt {
base ietf-tImphilatelist-types:sensor-type;
base ietf-tImphilatelist-types:sc-output;
base sqg-power-true;
base su-watt;
description
"Sensor reporting Power Qut of asset as true power.

"
’

identity st-p-allocated-watt {
base ietf-tImphilatelist-types:sensor-type;
base ietf-tImphilatelist-types:sc-allocated;
base sq- power;
base su-watt;
description
"Sensor reporting Allocated Power for asset.

3

identity st-wj {
base ietf-tImphilatelist-types:sensor-type;
base sq-energy;
base su-joul e;
description
"Sensor reporting energy draw of asset in J.

"
’
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}
identity st-wwh {
base ietf-tImphilatelist-types:sensor-type;
base sq-energy;
base su-wh;
description
"Sensor reporting energy draw of asset in Wh.

1
’

}
identity st-w kwh {
base ietf-tImphilatelist-types:sensor-type;
base sq-energy;
base su-kwh;
description
"Sensor reporting energy draw of asset in kWh.

"
3

}
identity st-t-k {
base ietf-tImphilatelist-types:sensor-type;
base sqg-tenperature;
base su-kel vin;
description
"Sensor reporting Tenperature of asset in K

"
’

identity st-t-c {
base ietf-tImphilatelist-types:sensor-type;
base sqg-tenperature;
base su-cel si us;
description
"Sensor reporting Tenperature of asset in “C

1
’

}
identity st-t-f {
base ietf-tImphilatelist-types:sensor-type;
base sqg-tenperature;
base su-farenheit;
description
"Sensor reporting Tenperature of asset in "F.

|| ========== TSDB- PATH ===============—===—===—=—=====—=—==—=—===—====
ext ensi on tsdb-path {
argunent tsdb- pat h;
description
"YANG Extension for declaring the TSDB path that a given
YANG | eaf woul d have
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|| ========== COLLECTI O\- METHOD ==============================
/1 None defined here

|| ========== POWER- SAVE UNI TS ==================—===—===—=======
typedef m croseconds {
type uint32;
uni ts us;
description
"Time unit, mllionths of a second. 10"-6 seconds.

’

}
typedef percent {

type uint32 {
range 0..100;
}
units %
description
"Percent fraction, 1/100 of sonething.

",
3

}
}
<CODE ENDS>
5.2. Module ietf-poweff-Ievel-1.yang

<CODE BEG NS>

nmodul e ietf-poweff-level-1 {
yang-version 1.1;
namespace "urn:ietf:paramnms: xm:ns:yang:ietf-poweff-Ievel-1";
prefix ietf-poweff-Ievel-1;

import ietf-poweff-types {
prefix ietf-poweff-types;
}

organi zati on
"I ETF GREEN (Getting Ready for Energy Efficient Networking)
Wor ki ng Group”;
cont act
"WG Web: <https://datatracker.ietf.org/wy/ green/>
WG List: <mailto:green@etf.org>
Editor: Jan Lindbl ad
<mailto:jan.|indbl ad+i etf @ or. eco>
Editor: Snezana Mtrovic
<mai |l to:snmitrov@i sco. conp
Editor: Marisol Palnero
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<mai | t o: npal nero@i sco. cone";
description
"Thi s YANG nodul e defines the PONEFF Level 1.

Copyright (c) 2024 | 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 t hout 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

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

’

revision 2024-04-16 {
description
"Initial revision of PONEFF Level 1";
ref erence
"RFC XXXX: ...";

}

cont ai ner poweff ({
description
"Top | evel container for PONEFF
contai ner stats {
config fal se;
description
"Statistics (read-only) branch of PONEFF

| eaf devi ce-current-total-power-draw {
type uint32;
units W
i etf-poweff-types: sensor-type
ietf-poweff-types:st-p-in-true-watt;
i etf-poweff-types:tsdb-path

Li ndbl ad, et al. Expi res 4 Septenber 2025 [ Page 22]



Internet-Draft POVEFF March 2025

}
}

}

poweff.stats. device_current_total _power_draw,
description

"The current power draw of the device that the

managenent server pertains to, including power supplies.

Does not include power draw of external cooling systens

that may be required to operate this system

The power draw MJST be reported in Watts, and MJST be the
true RVS power. The reported val ue MIUST NOT be | ower than
the actual power draw. Any violations of these conditions
may be | egally construed as greenwashing, as defined by
EU Geen Clainms Directive (GCD), EU 2023/0085( COD).

",
’

}
<CODE ENDS>

5.3. Module ietf-poweff-I|evel-2.yang

<CODE BEG NS>

nmodul e ietf-poweff-level-2 {
yang-version 1.1;
namespace "urn:ietf:paramnms: xm:ns:yang:ietf-poweff-Ievel-2";
prefix ietf-poweff-Ievel-2;

i mport

i etf-yang-types {

prefix yang;

i mport

i etf-poweff-types {

prefix ietf-poweff-types;

}

i mport

ietf-poweff-level-1 {

prefix ietf-poweff-Ievel-1;

}

organi zati on
"I ETF GREEN (Getting Ready for Energy Efficient Networking)

Wor ki ng Group”;

cont act
"WG Web: <https://datatracker.ietf.org/wy/ green/>

Li ndbl ad,

WG List: <mailto:green@etf.org>
Editor: Jan Lindbl ad

<mailto:jan.|indbl ad+i etf @ or. eco>

Editor: Snezana Mtrovic

<mmi | to:snmtrov@i sco. con®

Editor: Marisol Pal nero
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<mai | t o: npal nero@i sco. cone";
description
"Thi s YANG nodul e defines the POAEFF Level 2

Copyright (c) 2024 | 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 t hout 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

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

’

revision 2024-04-16 {
description
"Initial revision of PONEFF Level 2";
ref erence
"RFC XXXX: ...";

}

typedef subsys-name-t {
type union {
type enuneration {
enum sys {
description "The nane of the top |evel object is
}

}

type string {
pattern '[a-zA-Z] +[a-zA-Z0-9 /\.:-]1*[a-zA-Z0-9 /] +;
}

}

description
"Type for subsystem nanes. Miust start with an ASCl |
al pabetic characters. The characters followi ng may al so be
nuneri c characters, dash, underscore, forward slash. Parts of
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the nane may be interpunctuated with a dot or col on
I nterpunctuation must not be the last character in the nane.";

}

augnent /ietf-poweff-level-1:poweff/ietf-poweff-level-1:stats {
description
"Level 2 extends the Level 1 defintions with additional content.
| eaf device-total-energy-spent {
type uint32;
units J;
i etf-poweff-types:sensor-type
ietf-poweff-types:st-wj;
i etf-poweff-types:tsdb-path
powef f. stats. devi ce_total _energy_spent;
description
"The total energy spent by the device since the point
in time specified by ../device-total-energy-spent-since.
This is the integral over time of the power draw as specified
by ../ietf-poweff-Ievel-1:device-current-total-power-draw.

The energy used MJUST be reported in Joule. The reported val ue
MUST NOT be | ower than the actual energy used.

Any viol ations of these conditions

may be | egally construed as greenwashi ng, as defined by

EU G een Cains Directive (GCD), EU 2023/0085(C0OD).";

| eaf device-total-energy-spent-since {
type yang: date-and-ti ne;
description
"The point in time at which the energy couting started.
Typically at the npst recent systeminitalization.";

list subsystem {
key nane;
description
"Li st of subsystens, in a tree structure, as defined by the
system i npl ementor. There MJST be an entry called ’sys’,
whi ch MUST have a current-power-draw val ue equal to the
..lietf-poweff-Ievel-1:device-current-total-power-draw val ue.
| eaf nane {
type subsys-nane-t;
description
"The name of the subsystem The nane is built fromthe name
of its ancestors joined with a dot (.). The root object of
tree is called ’sys’
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An example of a valid tree structure
- sys

- sys. mai n-board

- sys. mai n-board. cpu0

- sys. mai n-board. cpul

- sys.linecardl

- sys.linecardl.eth0/1

- sys. psu0

- sys. psu0. fan0

- sys. psu0. fanl

}
| eaf current-power-draw {
type uint32;
units W
i etf-poweff-types: sensor-type
ietf-poweff-types:st-p-in-true-watt;
i etf-poweff-types:tsdb-path
powef f. stats. subsystem current_power _draw,
description
"Current power draw of the subsystemin Watts.
This value MJST be |arger than or equal to the sumof the
power draw of all children listed in ../children, if any.";
}

leaf-list children {
type leafref {
path ../../subsysten nane;
}
description
"Children of this subsystem each contributing to the power
draw of this subsystem";
}
}
}

}
<CODE ENDS>
5.4. Module ietf-poweff-I|evel-3.yang

<CODE BEG NS>

nmodul e ietf-poweff-level-3 {
yang-version 1.1;
namespace "urn:ietf:paramnms: xm:ns:yang:ietf-poweff-Ievel-3";
prefix ietf-poweff-Ievel-3;

import ietf-poweff-types {
prefix ietf-poweff-types;
}
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inmport ietf-poweff-level-1 {
prefix ietf-poweff-Ilevel-1

}

inmport ietf-poweff-level-2 {
prefix ietf-poweff-Ievel-2;

}

organi zati on
"I ETF GREEN (Getting Ready for Energy Efficient Networking)
Wor ki ng Group”;
cont act
"WG Web: <https://datatracker.ietf.org/wy/ green/>
WG List: <mailto:green@etf.org>
Editor: Jan Lindbl ad
<mailto:jan.|indbl ad+i etf @ or. eco>
Editor: Snezana Mtrovic
<mai |l to:snmitrov@i sco. conp
Editor: Marisol Palnero
<mai | t o: npal nero@i sco. cone";
description
"Thi s YANG nodul e defines the PONEFF Level 3.

Copyright (c) 2024 | 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 t hout 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

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

’

revision 2024-04-16 {
description
"Initial revision of PONEFF Level 3";
ref erence
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"RFC XXXX: ...";
}

augnent /ietf-poweff-Ilevel-1:poweff {
description
"Level 3 extends the Level 1 & 2 defintions with additiona
content.

cont ai ner power-save {
description
"Cont ai ner for power-save control functions that the
Net work Controller may use to ask this Network El enent
to enmploy zero or nore power-saving techni ques.

’

list subsystem {
key nane;
description
"Li st of subsystens that offer power-saving functions.
| eaf nane {
type leafref {
path "/ietf-poweff-Ilevel-1:poweff/" +
"ietf-poweff-level-1:stats/"+
"ietf-poweff-Ievel-2:subsystem "+
"ietf-poweff-Ievel-2:name";
require-instance fal se;
}
description
"Name of the subsystemthat offers power-saving
functionality. This name normally matches one of the
nanes in the poweff/stats subsystemlist, but it is
possi bl e that a subsystemis not |listed there e.qg.
because it has not started yet, during the system
initialization.

’

choi ce sel ect ed- power - save- node {
description
" Choi ce of power saving nodes that the Controller
may sel ect. Additional power-saving nodes nmay be
augnmented into this choice by inplenentors, but nmay
not be known/understood by the controller

| eaf fully-powered {
type enpty;
description
"The subsystemis fully powered, i.e. does not take
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Li ndbl ad,

any power-saving neasures that would risk [owering the
performance bel ow normal | evels.

",
3

}
| eaf powered-off {
type enpty;
description
"The subsystemis completely powered off, i.e. it is
drawing no or little power while also delivering zero
per f or mance.

",
’

}
cont ai ner nappi ng {
description
"The subsystemis napping, i.e. is taking frequent but
brief pauses in the service it provides.

| eaf max-additional -latency {
type ietf-poweff-types: m croseconds;
description
"Determ nes the maxi mumtol erated | ength of the pauses
wi th reduced perfornance. This nmeans the nmaxi mum
additional delay that this subsystemwould incur on
e.g. detecting incomng traffic or performng its
functi on.
}
}
container throttling {
description
"The subsystemis throttling, i.e. is running with
reduced capacity in the service it provides.

| eaf max-capacity-reduction {
type ietf-poweff-types: percent;
description
"Determ nes the maxi numtol erated reduction of
performance. If this setting is applied to a bundle
interface, for exanple, that consists of 3 underl aying
Iinks of equal capacity, and the controller sets the
max- capaci ty-reduction value to 50% the bundle
interface could shut down one of the |inks.
}
}
}

| eaf max-time-to-cancel - power-save {
type ietf-poweff-types: m croseconds;
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description
"The maximumtime the Controller allows the subsystem
to recover full performance. The subsystem shoul d not
engage i n power-saving neasures that take |onger than
this time to revert to full perfornmance.

",
’

| eaf estimated-power-reduction {

type uint32;

config fal se;

description
"The subsystenmis own estinate on how rmuch of its own
power draw that is reduced by the power-saving
measures in effect.
If the controller sets a bundle interface that consists of
3 underl aying |inks of equal capacity, for exanple, into
50%throttling node, the subsystem m ght shut down one of
the underlaying |inks and report an
esti mat ed- power -reducti on of 33%

",
’

}
}
}
}

}
<CODE ENDS>
5.5. Module ietf-poweff-I|evel-4.yang

<CCODE BEG NS>

modul e ietf-poweff-1level-4 {
yang-version 1.1;
nanespace "urn:ietf:paranms: xnm :ns:yang:ietf-poweff-I|evel-4";
prefix ietf-poweff-I|evel-4;

import ietf-poweff-types {
prefix ietf-poweff-types;

}

inmport ietf-poweff-level-1 {
prefix ietf-poweff-Ievel-1;

}

organi zati on
"I ETF GREEN (Getting Ready for Energy Efficient Networking)
Wor ki ng G oup”;
cont act
"WG Web: <https://datatracker.ietf.org/wy/ green/>
WG List: <mailto:green@etf.org>
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Editor: Jan Lindbl ad
<mailto:jan.lindbl ad+i etf @ or. eco>

Editor: Snezana Mtrovic
<mmi | to:snmtrov@i sco. con®

Editor: Marisol Palnmero
<mai | t o: npal nero@i sco. cone";

description
"Thi s YANG nodul e defi nes the PONEFF Level 4.

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 forms, with or

wi t hout nodification, is permtted 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
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

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

’

revisi on 2024-04-16 {
description
"Initial revision of PONEFF Level 4";
ref erence
"RFC XXXX: ...";
}

augnment /ietf-poweff-Ilevel-1:poweff/ietf-poweff-level-1:stats {
description
"Level 4 extends the Level 1, 2 & 3 defintions with
power draw data broken down on services
list service {
key nane;
description
"List of services that the Network El enent is aware of, and
their current power draw. The power draw MAY be further
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subdi vi ded for each service by using a dot notation

One service instance called "-idle-" may be present in the
|ist and absorb any overhead/i dl e/ ot her/ unknown ki nd of power
draw that the systemwould not allocate to any service.

It is up to the inplementor to decide what a ’'service’ nmeans
for this type of system It may be any kind of service that it
delivers user value towards

For exanple, if a systemserves three custoners, X, Y and Z,
their power draw could be declared as follows:

| name | current- | children |
| | power- | |
| | draw | |
EERRREEEREEEEEE |- |- |
| X I 45 | [ vpn ] I
| X vpn | 39 | [ ethl/16 eth2/33 eth3/11 ]

| X.vpn.ethl/16 | 14 | |
| X vpn.eth2/33 | 12 | |
| X vpn.eth3/11 | 9 | |
| Y I 26 | I
| z | 19 | |
| -idle- | 48 | |

The sum of the current-power-draw top | evel entries
(inthis exanple: X, Y, Z and -idle-, with val ues

45 + 26 + 19 + 48 = 138) nust natch the value provided in
i etf-poweff-I|evel-1:device-current-total-power-draw

The sub-service values (e.g. X vpn, 39W need to be | ower than
or equal to (but do not necessarily need to match) their
parent |evel (e.g. X 45W.

Note: the nane of the children have been abbreviated in

the di agram above. In the actual payload, the full nanes
woul d al ways be used, e.g. 'ethl/16’ above would actually be
communi cated as ' X vpn.ethl/ 16" .

| eaf nane {
type string;
description
"Name of the service/tenant/client/domin/function that the
system al | ocates power draw for. Power draw MAY be further
subdi vi ded for each service by using a dot notation

’
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| eaf current-power-draw {

type uint32;

units W

i etf-poweff-types:sensor-type
ietf-poweff-types:st-p-in-true-watt;

i etf-poweff-types:tsdb-path
poweff.stats. service. current_power_draw,

description

"
3

leaf-list children {
type leafref {
path ../../servicel/nameg;

}

description

he current power draw of the service provided in Watts.

"Child-services that contribute to the service' s power draw.
Al'l leafref values nust exactly nmatch the nanmes used in

t he nane | eaf.

",
’

}
}
}

}
<CCDE ENDS>
.6. Mdule ietf-poweff-Ievel-5.yang

<CODE BEG NS>

nmodul e ietf-poweff-level-5 {
yang-version 1.1;
nanespace "urn:ietf:paranms: xnm :ns:yang:ietf-poweff-I|evel-5";
prefix ietf-poweff-I|evel-b5;

import ietf-poweff-types {
prefix ietf-poweff-types;
}

inmport ietf-poweff-level-1 {
prefix ietf-poweff-I|evel-1,;
}

inmport ietf-poweff-level-3 {
prefix ietf-poweff-Ievel-3;

}

import ietf-poweff-level-4 {
prefix ietf-poweff-I|evel-4;

}

organi zati on
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"I ETF GREEN (Cetting Ready for Energy Efficient Networking)
Wor ki ng G oup”;
cont act
"WG Web: <https://datatracker.ietf.org/wy/ green/>
WG List: <nmailto:green@etf.org>
Editor: Jan Lindbl ad
<mailto:jan.lindblad+ietf@or.eco>
Editor: Snezana Mtrovic
<mai lto:snmtrov@i sco. conp
Editor: Marisol Pal nero
<mai | t o: npal nero@:i sco. cone";
description
"Thi s YANG nodul e defines the POAEFF Level 5

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 forms, with or

wi thout 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 I 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.

The key words ' MUST', ' MUST NOT', 'REQUI RED , '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

’

revisi on 2024-04-16 {
description
"Initial revision of POANEFF Level 5";
ref erence
"RFC XXXX: ...";

}

augrment /ietf-poweff-level-1:poweff/ietf-poweff-Ievel-3:power-save {
description
"Level 5 extends the Level 3 & 4 defintions with
power control for each on service instance

",
’
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list service {
key nare;
description
"List of services that offer power-saving functions.
| eaf nane {
type leafref {
path "/ietf-poweff-Ievel-1:poweff/" +
"ietf-poweff-level-1:stats/"+
"ietf-poweff-Ilevel-4:servicel"+
"ietf-poweff-Ievel-4:name";
require-instance fal se;
}
description
"Name of the sservice instance that offers power-saving
functionality. This name normally matches one of the
nanes in the poweff/stats/service list, but it is
possible that a service is not listed there e.g.
because it has not started yet, or has been renoved.

",
’

choi ce sel ect ed- power - save- node {
/1 FIXVE: This is currently a copy of the |evel -3 power-save
/1 nmodes. If it is to remain so, we should break it out into
/1 a grouping. But nmaybe we want themto be different?
description
" Choi ce of power saving nodes that the Controller
may sel ect. Additional power-saving nodes nmay be
augnented into this choice by inplenentors, but nmay
not be known/understood by the controller

| eaf fully-powered {
type enpty;
description
"The service is fully powered, i.e. does not take
any power-saving neasures that would risk [owering the
performance bel ow normal | evels.

",
’

}
| eaf powered-off {
type enpty;
description
"The service is conpletely powered off, i.e. it is
drawing no or little power while also delivering zero
per f or mance.

",
3

}

cont ai ner nappi ng {
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description
"The service is napping, i.e. is taking frequent but
brief pauses in the service it provides.

| eaf max-additional -latency {

type ietf-poweff-types: m croseconds;

description
"Determ nes the maxi mumtol erated | ength of the pauses
wi th reduced performance. This nmeans the maxi num
additional delay that this service would incur on
e.g. detecting incomng traffic or performng its
functi on.

",
’

}

}

container throttling {
description

"The service is throttling, i.e. is running with
reduced capacity in the functionality it provides.

| eaf max- capacity-reduction {

type ietf-poweff-types: percent;

description
"Determ nes the maxi numtol erated reduction of
performance. |If this setting is applied to a bundle
interface, for exanple, that consists of 3 underl aying
I'inks of equal capacity, and the controller sets the
max- capaci ty-reduction value to 50% the bundle
interface could shut down one of the |inks.

",
’

}
}

| eaf max-time-to-cancel - power-save {
type ietf-poweff-types: m croseconds;
description
"The maximumtime the Controller allows the service
to recover full performance. The service should not
engage i n power-saving measures that take |onger than
this time to revert to full performance

"o,
’

}
| eaf estimated-power-reduction {
type uint32;
config fal se;
description
"The service’s own estimate on how much of its own
power draw that is reduced by the power-saving
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measures in effect.
If the controller sets a bundle interface that consists of
3 underl aying |inks of equal capacity, for example, into
50% throttling node, the service m ght shut down one of
the underlaying |inks and report a
esti mat ed- power -reducti on of 33%
}
}
}

}
<CODE ENDS>
6. Depl oynent Considerations

POXEFF data nodel s define the data schemas for power consunption and
energy efficiency data. POAEFF data nodel s are based on YANG YANG
data nodel s can be used i ndependently of the transport and can be
converted into any encodi ng format supported by the network
configuration protocol. YANG is therefore |argely managenent

prot ocol independent.

To enabl e the exchange of POWNEFF data anong all interested parties,
depl oynent consi derations that are out of the scope of this docunent,
will need to include:

* The data structure to describe all metrics and quantify rel evant
data consistently, i.e. specific formats |ike XM. or JSON encoded
message woul d be deened valid or invalid based on POAEFF nodel s.

* The process to share and coll ect PONEFF data across the consumers
consistently, including the transport nechanism The POAEFF YANG
nmodel s can be used with network managenent protocols such as
NETCONF [ RFC6241], RESTCONF [ RFC8040], streaming telenetry, etc.
penAPI specification could be considered to consune PONEFF
metrics.

* How the configuration of assets should be done.
7. Security Considerations

The security considerations nmentioned in section 17 of [RFC7950]
appl y.

POAEFF brings several security and privacy inplications because of
the various conmponents and attributes of the information nodel. For
exanpl e, each functional conponent can be tanpered with to give
mani pul ated data. POMNEFF when used al one or with other rel evant
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data, can identify an individual, revealing Personal Identifiable
Information (PIl). How the configuration of assets should be
acconpl i shed could | ead to data bei ng accessed by unauthori zed
entities.

Met hods exist to secure the conmmunicati on of managenent information.
The transport entity of the functional model MJST inpl ement nethods
for secure transport. This docunent al so contains an Information
nmodel and Dat a- Model in which none of the objects defined are
witable. |If the objects are deened sensitive in a particular

envi ronment, access to them MJUST be restricted using appropriately
configured security and access control rights. The infornmation nodel
contai ns several optional elenments which can be enabl ed or disabled
for the purpose of privacy and security. Proper authentication and
audit trail MJST be included for all the users/processes that access
POVNEFF dat a.

8. | ANA Consi derations
8.1. The I ETF XM. Registry
Fl XMVE
8.2. The YANG Modul e Nanes Registry
Fl XMVE
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Note: This section is to be renoved during the final

publication of the docunent.

* Fromversion -00 to -01

- Spell

ing corrections

* Fromversion draft-opsawg- poweff-02 to draft-psl m poweff-00

- Renaned draft

- Myved WG to GREEN

- Updat

ed one author affiliation
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- Myved YANG nodul es to yang/ directory
- Switched to building using MartinThonpsons RFC build env.
* Fromversion -01 to -02
- Adapted to | everage the updated Philatelist framework
- Added the dashboard concept
* Fromversion -00 to -01
- Mjor rewite as a device |l evel YANG franework
- Added the inplenentation | evels concept
* Version -00
- Initial version.
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