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Abst ract

Thi s docunent introduces new | PFI X | Es for exporting energy
consunption information of physical entities in a network device.

New I nformation Elements are defined to report instantaneous and
average energy consunption information at device, line-card, and port
granul arity.

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 2026
Copyri ght Notice

Copyright (c) 2026 | 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 Lega
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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measurenents are exported via existing | PFI X triggering
mechani sms—such as packet count thresholds, active tineouts, and
i nactive timeouts—preserving causality between observed traffic and
reported energy netrics.
Thi s docunent introduces new | PFI X | Es for exporting energy
consunption information of physical entities in a network device to
facilitate energy-aware networking by providing granular, real-tinme
data for optimzed network operations.
1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].
2. Term nol ogy
Thi s docunent nakes use of the terns defined in [ RFC7011]:
* | PRI X
* |PFIX Information El ements
* Exporting Process
* Metering Process
*  Tenpl ate Record
* Data Record
*  Exporter
* Collector
3. New IPFI X I Es for Energy Consunption |Information
The following new I nformati on El enents are defi ned:
3.1. deviceReal ti mePower
Nane : devi ceReal ti mePower

El enent | D: TBD1

Description: Instantaneous total power consunption of the entire
exporting device at the tinme of export.
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Abstract Data Type: unsigned32
Data Type Semantics: quantity
Units: watts
Ref erence: This docunent.

3. 2. deviceAver agePower
Nane : devi ceAver agePower
El ement | D. TBD2

Description: Average total power consunption of the entire exporting
device over the interval since the |ast export of this Tenpl ate.

Abstract Data Type: unsigned32
Data Type Semantics: quantity
Units: watts
Ref erence: Thi s docunent.

3.3. lineCardReal ti mePower
Nanme : | i neCar dReal ti mePower
El ement | D. TBD3

Description: |nstantaneous power consunption of the line card at the
time of export.

Abstract Data Type: unsigned32
Data Type Semantics: quantity
Units: milliwatts
Ref erence: This docunent.

3.4. |lineCardAver agePower
Nane : | i neCar dAver agePower

El enent | D. TBD4
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Description: Average power consunption of the line card identified
over the interval since the |last export.

Abstract Data Type: unsigned32
Data Type Semantics: quantity
Units: milliwatts

Ref erence: This docunent.

3.5. portReal ti nePower
Nane : port Real ti mePower
El ement | D: TBD5

Description: |nstantaneous power consunption of the port at the tine
of export.

Abstract Data Type: unsigned32
Data Type Semantics: quantity
Units: milliwatts
Ref erence: This docunent.

3.6. portAver agePower
Name : port Aver agePower
El ement | D. TBD6

Description: Average power consunption of the port over the interval
since the |last export.

Abstract Data Type: unsigned32
Data Type Semantics: quantity
Units: milliwatts

Ref erence: This docunent.
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4. Use Cases
4.1. Energy-Aware Routing

In this scenario, network controllers may require accurate, traffic-
correl ated power consunption netrics of physical links (represented
by ports) to conpute paths that mininize total energy cost.
Traditional periodic polling mechanisnms often fail to capture the
dynanmi c rel ationship between instantaneous traffic | oad and actua
power draw, |eading to suboptimal routing decisions.

By | everaging the | PFl X-based energy telemetry defined in this
docunent, a network device can export nulti-Ilevel power consunption
data (e.g., port, line card, and device levels) triggered by traffic
events such as packet count thresholds or active/inactive timeouts.
The exported data records can provide both instantaneous and average
power val ues over the observation interval, enabling the controller
to derive neani ngful energy cost netrics, such as per-link energy-
per-bit or average power under load, for use in path computation
algorithms. This tight coupling between traffic behavi or and energy
reporting ensures that routing decisions reflect real-tinme energy
efficiency characteristics of network I|inks.

4.2. Per-Fl ow Energy Consunption Mnitoring

For fine-grained energy accounting and auditing of specific high-
bandwi dth ("el ephant”) flows, such as backup traffic between data
center servers, it is essential to attribute the energy consuned
across multiple physical conponents (e.g., ingress/egress ports and
their respective line cards) to the flow itself.

Usi ng the nechani sns described in this docunment, an | PFI X Exporting
Process can associ ate energy consunpti on neasurenents with a specific
IP flow (identified by, e.g., a 5-tuple) and trigger synchronized
reporting when predefined traffic thresholds are net. By including
physical entity identifiers (e.g., lineCardld, portld) and the newy
defined energy Information El enents, the exporter can generate
multiple correlated data records corresponding to the various
physical interfaces involved in forwarding the flow. This enables
collectors to reconstruct a conplete, nulti-path energy footprint of
the flow across the device, supporting accurate per-fl ow energy cost
attribution and operational analysis.
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5

Oper ational Considerations

The export and interpretation of energy consunption information in
IPFI X are intended to be driven by traffic activity observed at

specific points in the data plane. |nplenentations SHOULD configure
nmonitoring policies that associ ate one or nore physical entities—such
as a device, line card, or port—w th an observation object (e.g., an

interface or a flow).

Energy telemetry records SHOULD be generated when predefined traffic-
driven conditions are net. These conditions MAY include:

* The nunber of packets observed since the | ast export exceeds a
configured threshol d;

* An active tinmeout el apses under continuous but |owvolune traffic;
or

* An inactive timeout el apses after no packets are observed for a
configured duration.

The Exporting Process collects power neasurenments—such as
i nst ant aneous and average power —for each associ ated physical entity.
These neasurenents are encoded into Data Records using the newy

defined energy Information Elenents (e.g., |ineCardRealtimePower,
port Aver agePower). Each Data Record SHOULD al so include identifier
Informati on El enents (e.qg., lineCardld, portld) to unanbi guously

associ ate the reported energy values with their corresponding
har dwar e conponents.

The resulting Data Records are exported to a Collector within an

| PFI X Message, along with a reference to the applicable Tenpl ate
Record (e.g., via Tenplate ID).

A Col | ector receiving such nessages SHOULD possess the correspondi ng
Tenpl ate Record to correctly parse the structure and semantics of the
Dat a Records

The Col | ector parses each Data Record to recover

* The identifier(s) of the physical entity (or entities) linked to
the observation object; and

* The associ ated energy consunption informtion

Thi s end-to-end nmechani sm ensures that energy reports are causally
tied to traffic activity.
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6. Security Considerations
TBA
7. | ANA Consi derations

Thi s docunent requests IANA to create a new | E under the "I PFI X
Information El enents” registry [ RFC7012] avail able at [ ANA-1PFI X].

R o e e e e e e oo S +
| Elenent ID | Nane | Reference |
Fom e e o - o S +
| TBD1 | devi ceReal ti mePower | Section 3.1 |
Fomm e oo - Tt o m e e e oo - +
| TBD2 | devi ceAver agePower | Section 3.2 |
R o e e e e e e oo S +
| TBD3 | lineCardReal ti mePower | Section 3.3 |
Fom e e o - o S +
| TBD4 | l'ineCardAveragePower | Section 3.4 |
Fomm e oo - Tt o m e e e oo - +
| TBD5 | portReal ti mePower | Section 3.5 |
R o e e e e e e oo S +
| TBD6 | portAver agePower | Section 3.6 |
Fom e e o - o S +

Table 1: IPFI X Informati on El enents Registry
8. Acknow edgenents
TBA
9. References
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