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Abst r act

[draft-liu-spring-sr-energy-efficiency-00] describes the types of
energy consunption information, how to collect energy consunption
informati on, and the framework for path sel ection based on energy
consunption information.

Thi s docunent details the extensions to the BG SR Policy and BGP-LS
SR Policy to encapsul ate the energy consunption information for each
segnment list of the SR Policy candidate paths, enabling its
utilization in the route sel ection process.

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 (IETF), its areas, and its working groups. Note that
other groups may al so distribute working docunents as |nternet-
Drafts.

Internet-Drafts are draft docunments valid for a maxi num of six

mont hs and nmay be updated, replaced, or obsol eted by other documents
at any tine. It is inappropriate to use Internet-Drafts as
reference material or to cite themother than as "work in progress."

The list of current Internet-Drafts can be accessed at
http://ww. ietf.org/ietf/1id-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow. htmn

This Internet-Draft will expire on March 13, 2026.
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1. Introduction

The i nportance of energy efficiency in nodern networks is
increasingly evident. In addition to reducing the power consunption
of devices, network technol ogi es can be | everaged to redirect
traffic towards energy-efficient devices and paths, effectively

| owering the energy consunption of network comunications.

[draft-liu-spring-sr-energy-efficiency-00] describes how energy-
consunption information is utilized in SR networks. It el aborates on
the use of energy consunption information for path conputation in SR
net wor ks.

The netrics for energy consunption incl ude:
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Maxi mum Ener gy Consunption: The power consunption at full | oad,
measured in watts.

Real - Ti me Energy Consunption: The real-tinme power consunption,
measured in watts.

Maxi mum Unit Energy Consunption: The power consunption at full | oad
divided by traffic, nmeasured in watts per gigabyte (WGB).

Real -Time Unit Energy Consunption: The real-tinme power consunption
divided by real-tine traffic, neasured in watts per gigabyte (WGB).

Average Unit Energy Consunption: The change in power consunption
over a measurenent period divided by the change in traffic, measured
in watts per gigabyte (WGB).

In scenarios utilizing SR Policy, after the SR Policy is installed
on the ingress node, packets can be steered into the SR Policy
through route selection. Wien nmultiple routes to the sane
destination exist, the route selection node may choose a route based
on |l ocal policies, which could incorporate the energy consunption
informati on of the selected path. Therefore, it is necessary to
carry the energy consunption information for each segnent |ist of
the SR Policy candidate paths to facilitate route sel ection

Wthin a domain, SR Policy routing information is di ssem nated using
BGP UPDATE messages. Wen collecting SR Policy information using a
controll er, BGP-LS nessages are typically enployed, allow ng devices
to convey SR Policy information to the controller. Wen the
controller distributes SR Policy to the ingress node, the PCEP
protocol is generally used.

Thi s docunent details the extensions to the BG SR Policy and BGP-LS
SR Policy to encapsul ate the energy consunption information for each
segnent list of the SR Policy candidate paths, enabling its
utilization in the route sel ection process.

1.1. Requirenments Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here
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2. BGP SR Policy extension

[ RFC9830] defines how to convey SR Policy information via BGP<SR
Policy SAFI NLRI >.

[draft-ietf-idr-sr-policy-netric-02] introduces a new Metric sub-TLV
to carry Metric information for SR Policy candi date paths, which can
include values for multiple Metric Types. We define energy
consunption information as one of the Metric Types and assign it
several energy-related Metric Type identifiers.
The SR Policy Encoding structure is as foll ows:
SR Policy SAFI NLRI: <Distinguisher, Policy-Color, Endpoint>
Attributes:
Tunnel Encaps Attribute (23)
Tunnel Type: SR Policy
Bi nding SID
Pref erence
Priority
Pol i cy Nane
Pol i cy Candi date Path Nane
Explicit NULL Label Policy (ENLP)
Segnent Li st
Wi ght
Metric
Segnent

Segnent
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Where netric represents the nmeasurenent of the segnent |ist and can
i nclude various types of netrics. This docunent introduces a new
metric type to carry energy consunption-rel ated neasurenent

i nfornation.

Metric Type for Energy Consunption:
Typel: Maxi mum Ener gy Consunption
Type2: Real -Tine Energy Consunption
Type3: Maxi mum Unit Energy Consunption
Typed: Real -Tine Unit Energy Consunption

Type5: Average Unit Energy Consunption

BGP- LS SR Policy extension

[draft-ietf-idr-bgp-1ls-sr-policy-10] describes howto carry SR
Policy information via BGP-LS. The SR Segnent List Metric sub-TLV
reports the conputed netric of the specific SIDList. The Metric
Type can support various types of nmetrics, and by including energy
consunption-related nmetrics, it enables the use of the SR Segnent
List Metric sub-TLV to advertise the energy consunption netric of
the Segnent List. Note that the netric types here refer to BGP-LS SR
Policy Metric Types, not "IGP Metric."

Fommmm s o oo +
| Code | | |
| Point | Metric Type | Ref erence |
Fommmm s o oo +
| 0 | 1GP | [RFC5305] Section 3 |
| 1 | Mn Unidirectional | [RFC8570] Section 4.2 |
I | Del ay I I
| 2 | TE | [RFC5305] Section 3.7 |
| 3 | Hop Count | [ RFC5440] Section 7.8 |
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| 4 | SID List Length | [RFC8664] Section 4.5 |
| 5 | Bandw dth | [1-D.ietf-Isr-flex-algo-bwcon] |
| 6 | Avg Unidirectional | [RFC8570] Section 4.1 |
I | Del ay I I
| 7 | Unidirectional | [RFC8570] Section 4.3 |

| | Delay Variation | |

| 8 | Loss | [RFC8570] Section 4.4 |
| TBD6 | Maxi mum Ener gy Consunption(This Docunent) |

| TBD7 | Real -Tinme Energy Consunption(This Docunent) |

| TBD8 | Maxi mum Unit Energy Consunption(This Document) |

| TBD9 | Real-Time Unit Energy Consunption(This Document) |

| TBD10 | Average Unit Energy Consunption(This Docunent) |

| 128-255| User Defined [I-D.ietf-Isr-flex-al go-bwcon] |

[draft-ietf-idr-bgp-1s-sr-policy] The SR Candi date Path Constraints
TLV is an optional TLV used to report constraints associated with a
candi date path. By including the SR Metric Constraint Sub-TLV, it
can specify netric constraints for the candi date path. By defining
the metric type as energy consunption-related metrics, it enables
the use of energy consunption nmetrics as constraints for the

candi date path. Note that the netric types here also refer to BGP-LS
SR Policy Metric Types.

4. Metric process of SR Policy segnment |ist

[draft-ietf-idr-sr-policy-netric-02] describes how to handl e vari ous
metrics of SR Policy Segnment Lists (Seglists). Wen the local policy
specifies the use of energy consunption-related netrics, these
metrics are utilized for Seglist selection during path

det erm nati on.
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When the SR Policy headend node obtains the SR Policy segnment |ist
with the metric field, the netric can be of any defined type (e.qg.,
IGP nmetric, mnimmunidirectional link delay, TE nmetric, hop count,
SID list length, maxi num energy consunption per unit, real-tine
energy consunption per unit, etc.).

The rules for processing SR Policy netrics are as foll ows:
The type of nmetric to be used is deternmined by the local policy,

whi ch can be configured by the user. For exanple, the user may
specify the real -tine energy consunption per unit as the |oca

pol i cy.

The netric of the active candidate path is used as the nmetric of the
SR Pol i cy.

The netric of the active candidate path is determ ned by the naximum
val ue of the specified nmetric type across all segnent |ists.

Exanpl e:

SR Policy: (Headend:1::1, Color: 2, EndPoint: 2::2)

Candi dat e path preference: 200

Segnent list 1: (IGP netric: 20, Link delay: 10, TE nmetric: 10,
Maxi mum Unit Energy Consunption: 20, Real -Tine Unit Energy
Consunpti on, 10)

Segnment list 2: (IGP metric: 30, Link delay: 20, TE metric: 15,
Maxi mum Unit Energy Consunption: 40, Real -Tine Unit Energy
Consunpti on, 30)

Candi dat e Path preference: 100

Segnment list 1: (IGP metric: 40, Link delay: 20, TE metric: 20,
Maxi mum Unit Energy Consunption: 20, Real -Tine Unit Energy
Consunpti on, 10)

Segnment list 2: (IGP nmetric: 30, Link delay: 10, TE metric: 15,
Maxi mum Unit Energy Consunption: 40, Real -Tine Unit Energy
Consunpti on, 30)

Local policy: Real-Tine Unit Energy Consunption

Active candi date path: preference 200

liu, et al. Expi res March 13, 2026 [ Page 7]



SR Policy Extensions for Energy Efficiency Sept enber 2025
Active candidate path nmetric: 10, which is the Real -Tinme Unit
Ener gy Consunption of all segnent lists in the candi date path.
5. Security Considerations
Procedures and protocol extensions defined in this docunent do not
affect the BGP security nodel. See the "Security Considerations"
section of [RFC4271] for a discussion of BGP security.

Security considerations for acquiring and distributing BGP-LS
informati on are discussed in [RFC7752].

6. | ANA Consi derations
6.1. BGP Energy Consumption Metric Type

New netric types are requested from"Metric Type" under the "BGP
Tunnel Encapsul ation".

Fom e e e oo o e e e e e e e e e e e e e mmmme +
| Code Point | Metric Type

R Fmmm oo +

I 0 | 1GP Metric |

| 1 | Mn Unidirectional Link Delay [RFC7471] |

| 2 | TE Metric [ RFC3630] |

| 3 | Hop Count (refer [RFC5440]) |

| 4 | SID List Length |

| 5 | Loss Rate |

| TBD1 | Maxi mum Ener gy Consunption(This Docunent) |

| TBD2 | Real -Time Energy Consunption(This Docunent) |

| TBD3 | Maxi mum Unit Energy Consunption(This Docunent) |

| TBD4 | Real-Time Unit Energy Consunption(This Document) |
| TBD5 | Average Unit Energy Consunption(This Docunent) |

| 251-255 | Private Use (not to be assigned by | ANA) |
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Figure 1: BGP Metric Type Code Point

6. 2. BGP-LS Energy Consunption Metric Type

New netric types are requested from"BGP-LS Metric Type".

| TBD6
| TBD7
| TBD8

| TBD9

liu, et al.

-------------------- o mm e e e e e e e eee— ot
I I
Metric Type | Ref erence |
-------------------- o mm e e e e e e e eee— ot
| GP | [ RFC5305] Section 3 |
M n Unidirectional | [RFC8570] Section 4.2 |
Del ay | |
TE | [ RFC5305] Section 3.7 |
Hop Count | [RFC5440] Section 7.8 |
SID List Length | [ RFC8664] Section 4.5 |
Bandwi dt h | [I1-D.ietf-1Isr-flex-algo-bwcon] |
Avg Unidirectional | [RFC8570] Section 4.1 |
Del ay | |
Uni di recti onal | [ RFC8570] Section 4.3 |
Del ay Variation | |
Loss | [RFC8570] Section 4.4 |
Maxi mum Ener gy Consunption(This Docunent) |
Real - Ti me Energy Consunption(This Docunent) |
Maxi mum Unit Energy Consunption(This Docunent) |
Real -Time Unit Energy Consunption(This Docunent) |
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| TBD10 | Average Unit Energy Consunption(This Docunent) |
| 128-255| User Defined | [1-D.ietf-Isr-flex-algo-bwcon] |

Figure 2: BGP-LS Metric Type Code Point
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