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Abst ract

Thi s docunment describes extensions to IS 1S, OSPF, and BGP-LS Traffic
Engi neering to distribute the Bit Error Rate (BER) and Packet Error
Rate (PER) metrics for the links that can be used for flexible

al gorithm and path sel ection purpose.

Note that this document only covers the mechani sms with which

net wor k- performance information is distributed. The mechanisnms for
measuring network performance or acting on that information, once
distributed, are outside the scope of this docunent.

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 docunments 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 mum of six nonths
and nay 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 23 January 2026

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 (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
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1. I nt roducti on

QOO NNOOOOOUTRARWWWWN

Net wor ks nmay experience transnission bit errors due to various
factors, such as poor fiber quality.

bit error or a burst of bit errors at a tine.
|l ayer-2 bit errors (e.g.,
bit errors (e.g.,
measure the Bit Error
i nks using neasurenment packets.

causi ng checksum fail ures).
Rate (BER) and Packet Error
However,

The bit error can be a single
Bit errors include
causing CRC errors) or layer-3 and | ayer-4
is feasible to
Rate (PER) of the
t he neasured BER and PER

metrics are currently not used in flexible-algorithmand traffic

engi neering as they are not advertised in IS-1S, OSPF or

[ RFC8570] for 1S 1S, [RFC7471] for OSPF, and [ RFC8571] for
define TE metrics extensions for distributing |atency,
bandwi dth netrics. These docunents, however,
extensions for distributing BER and PER netri cs.

In this docunent,

do not define

BGP- LS.

BGP- LS,

and

I1S-1S, OSPF, and BGP-LS extensions are defined to

advertise the BER and PER netrics for the links in the network that

can be used for flexible algorithmand TE

IS 1S, OSPF and

BGP- LS extensions are defined to advertise anomaly state of the links

that can be used to avoid the links with anonaly state.

Gandhi

Expi res 23 January 2026

[ Page 2]



I nternet-Draft IS-1S, OSPF and BGP-LS BER Extensi ons July 2025

2. Conventions Used in This Docunent

2.1. Requirements Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capital s, as shown here

2.2. Abbreviations
BER: Bit Error Rate
EMA: Exponential Moving Average
MIU:  Maxi mum Transni ssion Unit
PER. Rate of Packets with Bit Errors
TLV: Type-Lengt h- Val ue

3. Overview
In this docunent, 1S-1S, OSPF, and BGP-LS extensions are defined to
advertise the BER and PER netrics for the links in the network that
can be used for flexible algorithmand TE. Also, IS IS, OSPF and
BGP- LS extensions are defined to advertise anomaly state of the links
that can be used to avoid the links with anomaly state.
Various BER netrics are distributed including:
(1) Average BER
(2) Maxi mum BER
(3) M nimum BER
(4) Exponential Moving Average of BER
(5) Variance of BER (difference of mnimum and average, for exanple)
(6) BER anomaly state

Various PER metrics are distributed including:

(1) Average PER
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(2) Maxi mum PER
(3) M ni mum PER
(4) Exponential Moving Average EMA) of PER

(5) Variance of PER netrics (difference of mnimumand average, for
exanpl e)

(6) PER anomaly state

Editor’'s note: The PER netric can be added in the existing packet
loss metric (instead of using it as a separate nmetric). However, the
BER nmetric can provide different characteristics of the network, as
dependi ng on the BER pattern (bursty or single), there can be high
BER but | ow packet |oss, and vice versa.

Editor’'s note: The BER and PER netrics of the |inks can be used as
generic metrics in IS-1S, OSPF and BGP-LS

4, | S-1S Extensions

Thi s docunent extends the sub-TLV structure define in [ RFC8570].

This docunment registers new |S-1S TE sub-TLVs in the "Sub-TLVs for
TLVs 22, 23, 141, 222, and 223" registry. These new sub-TLVs provide
ways to distribute network-performance informati on. The extensions
in this docunent build on the extensions provided in IS-1S TE

[ RFC5305] and GWPLS [ RFC4203] .

The Extended IS Reachability TLV (type 22) (defined in [ RFC5305]),
Inter-AS Reachability TLV (also called "inter-AS reachability
informati on TLV') (type 141) (defined in [ RFC9346]), and MI-1SN TLV
(type 222) (defined in [RFC5120]) have nested sub-TLVs that permt

the TLVs to be readily extended. This docunment registers severa
sub- TLVs:

Type Description
TBAL1 Uni directional Link Average BER
TBA2 Uni directional Link Average PER

Exanmpl e Sub-TLV for distributing BER metric in IS-1Sis shown in
Fi gure 1.
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Figure 1: IS 1S Unidirectional Average BER Metric Sub-TLV
A bit

This field represents the Anomal ous (A) bit. The A bit is set when
the measured val ue of this paranmeter exceeds its configured maxi num
threshold. The A bit is cleared when the neasured value falls bel ow
its configured reuse threshold. |If the Abit is cleared, the sub-TLV
represents steady-state |ink perfornmance.

Unit for BER and PER Metrics

This 24-bit field carries BER or PER as a percentage over a
configurable interval. The basic unit is 0.000003% where (2"24 - 2)
is 50.331642% This value is the highest percentage that can be
expressed (the assunption that high-speed links with over 50% BER/ PER
are unusable). Measured values that are larger than the field

maxi mum SHOULD be encoded as the naxi mum val ue.

The BER netric added is the exponential noving average (EMA) of the
BER in order to suppress the frequent advertisenents. The netric is
only distributed when user-configured threshold is crossed for the
same reason. This applies to PER netric as well.

5. OSPF Extensions

OSPF extensions for TE are defined in [ RFC7471]. This docunent
defines several additional sub-TLVs for the Link TLV:

Type Description
TBA3 Uni directional Link Average BER
TBA4 Uni directional Link Average PER

Exanmpl e Sub-TLV for distributing BER netric in OSPF is shown in
Fi gure 2.
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Figure 2: OSPF Unidirectional Average BER Metric Sub-TLV

The A flag and Unit of BER and PER netrics are defined the sane way
as for IS-1S.

6. BGP- LS Ext ensi ons

The 1 GP/ TE netrics in BGP Link-State are defined in [RFC8571]. New
BGP-LS Link Attribute TLVs are defined for BER TLV formats fol |l ow
the rules defined in [ RFC9552].

Val ue TLV Code Poi nt

TBA5 Uni directional Link Average BER
TBA6 Uni directional Link Average PER

Exampl e TLV for distributing BER nmetric in BG-LS is shown in
Fi gure 3 bel ow

0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Length = 4 |
R e s T o T S R El ok i R e e S S e o o s
| RESERVED | BER |
R e o T T e S S T ol S i T S s ik i I S I S S R S R

Figure 3: BGP-LS Unidirectional Average BER Metric Sub-TLV

The A flag and Unit of BER and PER netrics are defined the sane way
as for I1S-1S.

7. Flexible A gorithm Type Extensions
IGP Flexible algorithmis defined in RFC 9502 and RFC 9350. New I S

I'S and OSPF Fl exible algorithmtype extensions are defined using the
BER and PER netrics of the Iinks.
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Editor’s note: Additional details on the procedure will be added in
the future revision of this docunent.

8. Security Considerations
The security considerations specified in [ RFC8571], [RFC8570], and
[ RFC7471] apply to the procedure and extensions defined in this
docunent .

9. | ANA Consi derations
I ANA mai ntains the registry for the sub-TLVs for 1S IS, TANAis

requested to allocate the followi ng sub-TLVs in the "Sub-TLVs for
TLVs 22, 23, 141, 222, and 223" registry:

[ pleesfusbumfemsfumspumnl e el sy o}
| Value | Description | Reference |
| TBAL | Unidirectional Link Average BER Metric | This docunent |
B S, o m m e e e e e e e e e e e e e e e e e meamaoo- Fom e e e oo - +
| TBA2 | Unidirectional Link Average PER Metric | This docunent |
E oo e e e e e e e e e e e e e m e a oo - R +

Table 1. 1S 1S Sub-TLV Types

I ANA maintains the registry for the sub-TLVs for OSPF |ink TLV. |ANA
is requested to allocate the follow ng sub-TLVs for the OSPF |ink
TLV.

| Value | Descri ption | Reference |
| TBA3 | Unidirectional Link Average BER Metric | This docunent |
AR, oo mm e e e e e e e e e e e e e e m e e m i m— oo oo S +
| TBA4 | Unidirectional Link Average PER Metric | This docunent |
Fomm o - o m e e e e e e e e e e e e e e e e eeeo— o on o +

Tabl e 2: OSPF Sub- TLV Types

I ANA nmaintains the registry for the link attribute TLVs in BGP-LS.
I ANA is requested to allocate the following link attribute TLVs in
BGP- LS.
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10.

10.

10.

Table 3: BGP-LS Link attribute TLV Types

Editor’s note: Additional Sub-TLVs for carrying mninmum naxi num and
variance of the BER and PER netrics will be defined in the future
revision of this docunent.
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