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Abstract

When multiple Iinks in a network have the sane netric, they can
serve as ECWP equival ent Iinks for |oad bal anci ng during forwarding.
However, slight fluctuations in netric values can prevent the
formati on of ECMP equivalent links, leading to the idle state of
suboptimal |inks and thus wasting bandw dth resources.

Thi s docunent proposes a nethod for nornalizing netrics, allow ng
the slight fluctuations across nultiple Iinks to be adjusted so that
the resulting calculated netrics becone identical. This enables the
formati on of ECMP equivalent links, facilitating |oad distribution
during forwarding.

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 April 23, 2026.
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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 Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with
respect to this docunent. Code Conponents extracted fromthis
docunent nust include Sinplified BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided wi thout
warranty as described in the Sinplified BSD License.
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1. Introduction

When there are slight differences in netrics anong nmultiple paths in
a network, these paths cannot be conputed as ECWP routes, resulting
i n suboptimal paths being unused for traffic forwardi ng and | eadi ng
to inefficient bandwidth utilization. To elimnate these slight
metric differences, this docunent proposes a nmethod for nornalizing
metric cal cul ations.

Gong & Lin, et al. Expires April 23, 2026 [ Page 2]



I nternet-Draft Metric Normalize for |1 GP Flex-algo Cct ober 2025

Thi s docunent does not specify a concrete nethod for neasuring |ink

metrics; common | GP netrics, link delay, |ink packet loss rate, link
bandwi dth, and |ink congestion |evel can all serve as neasures of
link netric.

The specific calculation nethod is as foll ows:

(1) Set two paraneters for metric calculation: metric-step and
metric-of fset.

(2) Calculate a.

a =netric / metric-step, with the result rounded down (fl oor
function).

The nmetric is the actual netric of the link
(2) Calculate b.
b=a®* metric-step + nmetric-offset.
(3) Calculate normal -nmetric (the final advertised nmetric):
If metric <= b, then normal-netric = b;
If metric > b, then normal-metric = b + metric-step
By using this nethod, the results standardized within the netric-
step range will be the same when the Metric difference falls within
thi s range.
[ RFC9350] describes types of link netrics, including | GP-Metric,
Li nk Del ay, Link Loss, and Bandw dth. Different normalization
paraneters need to be set for each type of netric. For instance,
paraneters such as netric-step and netric-of fset nust be
specifically set for link delay and link | oss respectively.
1.1. Requirenments Language
The key words "MJST", "MJST NOT", "REQU 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 [RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

2. Term nol ogy
TBD.
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3. Usecase

As shown in Figure 4, due to different link delay netrics between
R2<->R3 and R4<->R5, but the difference is not significant. The fina
conmputed path fromRl to R6 is Rl->R4->R5->R6, and the |ink between
R3 and R6 is idle.

To solve the above issue, link delay nmetrics can be standardized,
where netric-step is 10 and netric-offset is 3.

The standardi zation process for the link R2->R3 with link delay netric
value 31 is as foll ows:

(1) Calculate a. a = 31/ 10; the result after floor operation is 3.
(2) Calculate b. b =3 * 10 + 3; the result is 33.

(3) Calculate normal -metric. Since 31 is less than 33, normal -netric
= 33. The link delay netric finally advertised is 33.

The standardi zation process for the link R4&->R5 with link delay metric
value 29 is as foll ows:

(1) Calculate a. a = 29/ 10; the result after floor operationis 2
(2) Calculate b. b =2 * 10 + 3; the result is 23.

(3) Calculate normal -nmetric. Since 29 is greater than 23, nornmal -
metric = 23 + 10. The link delay netric finally advertised is 33.

After conpleting the above standardization, Flex-Algo finally

computes two paths fromRl to R6: Rl->R2->R3->R6 and Rl->R4->R5->R6,
thereby achieving the goal of fully utilizing Iink resources.
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Figure 4: Link delay Metric Nornalize

4. Extensions
4.1. Flex-Al go Extensions

[ RFC9350] defines constraints and parameters in Flex-Algo to better
control network path conputations.

[ RFC9350] Section 5.1 defines the 1SIS Flexible A gorithmDefinition
Advertisenent, and Section 5.2 defines the OSPF Fl exi bl e Al gorithm
Definition Advertisenment. Based on this, this docunent extends new
Sub-TLV types within the Flexible A gorithmDefinition Sub-TLV to
advertise Metric Normalize information for the 1SIS and OSPF
protocols, these constraints to allownultiple paths with nmetric
differences within a certain range to be used as ECWMP routes.

[draft-ietf-idr-bgp-generic-netric] provides a nethod for carrying
generic nmetric attributes to transmt various types of netrics.

Thi s docunent refers to this nmethod, using generic netric attributes
to advertise various types of Metrics’ Metric Nornalize attributes.

4.1.1. 1SIS Flex-Algo Metric Normalize Sub-TLV
0 1 2 3
01234567890123456789012345678901
i i i S S S S S S S
Type Length
i i i i S it SR SR S S U it SR S S
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| Metric Normalize Info |

e T S S S e i i S DU S S S S R S T S S

Figure 3: ISIS Flexible Algorithm Metric Normalize Sub-TLV

wher e:
Type(1 octet): TBD1

Length(1 octet): variable, dependent on the size of the
Metric Nornmalize |nfo.

Metric Normalize Info: Multiple Metric Nornmalize Data, See
bel ow.

0 1 2 3

012345678901234567890123456789012

T S S T i o S S e i e S I S i S

| Metric-type | Resved

T S T I Al ol ST SN S S S S S S S S S i S SIS SN S O Y
Metric-Step Metric-COf fset

i s i T S e S T T il o S R S S S
Figure 2: Metric Normalize Data

1. Metric-type (1 octet): Value of metric-type from | GP-Protocol
registry for metric-types. [draft-ietf-idr-bgp-generic-netric]

2. Metric-Step (2 octets): Value of netric-step

3. Metric-OfFfset(2octets): Value of netric-offset

Gong & Lin, et al. Expires April 23, 2026 [ Page 6]



I nternet-Draft Metric Normalize for |1 GP Flex-algo Cct ober 2025

4.1.2. OSPF Flexible Algorithm Metric Normalize Sub-TLV

0 1 2 3
012345678901234567890123456789012
S S T A D S T S S T S M A S S S N NS S
Type Lengt h
e T T S T S

Metric Normalize Info

T S T I Al ol ST SN S S S S S S S S S i S SIS SN S O Y
Figure 3: OSPF Flexible Algorithm Metric Normalize Sub-TLV
wher e:
Type(2 octetes): TBD2

Length(2 octetes): variable, dependent on the size of the Metric
Nor mal i ze | nfo.

Metric Normalize Info: Miltiple Metric Normalize Data: Same as
3.1.1 of ISIS.

5. Security Considerations
TBD.
6. | ANA Consi derations
6.1. I1SIS Flex-Algo Metric Normalize
I ANA is requested to assign a code point for "Metric Normalize" from

"I S-1S Sub-Sub-TLVs for Flexible Al gorithm Definition Sub-TLV"
regi stry. [ RFC9350, Sec 18. 3. 3]
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Val ue Descri ption Ref er ence

TBD1 Metric Normalize Thi s Docunent

6.2. OSPF Flex-Algo Metric Normalize

I ANA is requested to assign a code point for "Metric Normalize" from
"OSPF Sub-Sub-TLVs for Flexible Algorithm Definition Sub-TLV'
regi stry. [RFC9350, Sec 18. 4. 8]

Val ue Descri ption Ref er ence

TBD2 Metric Normali ze Thi s Document

7. Security Considerations

TBD.
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