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Abst ract

Thi s docunent defines an BGP Monitoring Protocol (BWMP) nessage schema
extension in YANG to be used at data collection to transform Network
Tel enetry messages into external systens such as Message Brokers.
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1. Introduction

Nowadays network operators are using BGP Mnitoring Protocol (BWM)

[ RFC7854] to nonitor the BGP peerings and RIB's. Wth
[1-D.ietf-nnmop-nessage-broker-tel enetry-nmessage] a machi ne and hunman
readabl e extensible Network Tel emetry nessage schema in YANG

[ RFC7950] has been defi ned.

Net wor k operators organize their data in a Data Mesh [ Deh22] where a
Message Broker such as Apache Kafka [ Kaf11l] or Apache Pul sar [ Pul 16]
facilitates the exchange of nessages anpbng data processing
component s.

Wth YANG Message Keys for Message Broker Integration

[1-D. net ana- nnop- yang- nessage- br oker - mnessage- key] how Di nensi ona
YANG data can be indexed and addressed in Message Brokers are being
descri bed.
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Thi s document descri bes how

[1-D.ietf-nnmop-nessage-broker-tel enetry-nmessage] defined Network

Tel enetry message is being extended to support BMP data
transformation to YANG at the Network Tel enetry data coll ector and
bei ng i ndexed and addressed in Message Broker based on

[1-D. net ana- nnop- yang- nessage- br oker - mnessage-key] principles at the
YANG Message Broker Producer.

2. Conventions and Definitions
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 all
capital s, as shown here.

2.1. Term nol ogy

The following terns are used as defined in
[1-D.ietf-nmop-term nol ogy]:

* Network Tel enetry

*  Network Anal ytics

*  Val ue
* State
*  Change

The following terns are used as defined in
[1-D.ietf-nnmop-yang-message-broker-integration]:

* Message Broker
*  YANG Message Broker Producer
*  YANG Message Broker Consumer

The following terns are used as defined in Apache Kafka [Kafl1l] and
Apache Pul sar [Pul 16] Message Broker:

* Subject: |Is used for Messages within a Topic sharing the same

schema tree and also to identify a unique schema tree within a
schema registry.
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* Topic: A communi cation channel for publishing and subscribing
messages with one or more subjects and partitions.

* Topic Conpaction: The act of conpressing nessages in a topic to
the latest state. As used with Apache Pul sar. Apache Kafka uses
the term Log Conpaction with identical meaning.

* Partition: Messages in a topic are spread over hash buckets where
a hash bucket refers to a partition being stored on one nessage
broker node. Message ordering is guaranteed within a partition.

*  Message: A piece of structured data sent between data processing
conponents to facilitate comunication in a distributed system

* Message Key: Metadata associated with a nessage to facilitate
determ ni stic hash bucketi ng.

The following terns are used as defined in [ RFC7854]:
*  BWP

*  BMP Message

* Adj-RIB-1n

* Pre-policy Adj-RIB-1n

* Post-Policy Adj-RIB-1n

The following terns are used as defined in [ RFC8671]:
*  Adj - RI B- Qut

* Pre-policy Adj-RIB-Qut

* Post-policy Adj-RIB-Qut

The following terns are used as defined in [ RFC9069]:
*  BGP Instance

* Loc-RIB

Thi s docunent defines the following term

*  BMP Index: A unique identifier created depending on BVWP Message

Type fromnultiple BMP and BGP data di nensions. The BWMP Index is
used to generate the Message Key. See Section 5.1.

G af, et al. Expi res 16 August 2026 [ Page 4]



I nternet-Draft BMP YANG Network Tel enetry Message February 2026

3. Relationship to other docunents
t ext
3.1. Relationship to draft-ietf-nnop-nmessage-broker-tel enetry-nessage

[1-D.ietf-nnmop-nessage-broker-tel enetry-nmessage] defines with "ietf-
tel emetry-message’ YANG nodul e a base Network Tel enetry Message
schema being used between Section 4.6 of Message Broker Producer
[1-D.ietf-nnmop-yang-nmessage-broker-integration] and Section 4.7 of
Message Broker Consuner
[1-D.ietf-nnmop-yang- nessage- broker-integration] and with 'ietf-yang-
push-tel enetry-nessage’ YANG nodul e an extension that supports YANG
Push specific subscription metadata.

Thi s docunent defines one BVMP YANG nodul e Figure 2, and 3 BGP RI B
subnmodul es Section 4.1 which are being used in the anydata "payl oad
[1-D.ietf-nnmop-nessage-broker-tel enetry-nmessage] defined in 'ietf-
tel emetry-message’ YANG nodul e.

3.2. Relationship to draft-ietf-idr-bgp-node

[I-D.ietf-idr-bgp-nodel] defines with "ietf-bgp’ a YANG nodul e and

wi th 'iana-bgp-community-types’, 'iana-bgp-notification’, 'iana-bgp-
rib-types’, 'iana-bgp-types', 'ietf-bgp-capabilities’, 'ietf-bgp-
common’, 'ietf-bgp-comon-multiprotocol’, ’ietf-bgp-conmon-
structure’, 'ietf-bgp-neighbor’, "ietf-bgp-policy , 'ietf-bgp-rib’

"ietf-bgp-rib-attributes’ and 'ietf-bgp-rib-tables subnodul es.

Thi s docunent is using the content of the 'rib’” YANG groupi ng defined
in ' 'ietf-bgp-rib submodul e and renanes the YANG grouping to 'rib-
entry’ and restructures the data taxononmy to allow a single BGP RIB
entry to be serialized in a Telenetry Message on Message Broker in
the "ietf-bnp-bgp-rib-entry’ subnodule. The ’'clear-routes’ YANG
grouping used in the "rib’” YANG groupi ng has been renoved since a

Tel enetry Message only covers operational netrics.

Since "ietf-bgp-rib uses groupings from’'ietf-bgp-rib-attributes
and 'ietf-bgp-rib-tables’ and both "ietf-bgp-rib-attributes’ and
"ietf-bgp-rib-tabl es’ YANG subnodul es Section 7.2.2 of belongs to
[ RFC7950] 'ietf-bgp" nain nodule, the YANG subnodul es have been
renaned to 'ietf-bnp-bgp-rib-attributes’ and ietf-bnp-bgp-rib-
tabl es’.

If "ietf-bgp-rib-attributes’ and 'ietf-bgp-rib-tables’ would not be
"ietf-bgp’ subnodul es, they could be reused as is with 'ietf-bnp-bgp-
rib-entry’. Since this would inply than a normative docunent
dependency a reasonable tineline needs to be coordinated. Once these
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clarifications have been concluded this section remains. The
[I-D.ietf-idr-bgp-nodel] authors are being honored under
Appendi x "Contributors™ for their contribution on the BGP YANG
nmodel I i ng this docunent uses.

3.3. Relationship to draft-ietf-grow bnmp-yang

[I-D.ietf-grow bnmp-yang] defines with "ietf-bnp’ YANG nodul e the
configuration and nonitoring of BMP. Wile there is no direct

rel ati onship between this docunent and its defined YANG nodul es, it
is worth nentioning that the with [I-D.ietf-grow bnp-yang] subscri bed
BMP data is being transforned at BVMP nonitoring stations to Message
Brokers as described in this document.

4. BMP YANG Mbdul es

The BMP YANG nodul e for Network Tel emetry nessages defines the BWP
subscription netadata and dependi ng on BMP Message type different
nmet adat a structures.

Where the 3 BGP RI B YANG subnodul es extend the BMP YANG nodule with
BGP RIB structures for BMP route-nmonitoring and route-mrroring
Message types.

modul e: ietf-bnp-tel emetry-nessage

structure nessage
+-- version? uint8
+-- (message-type)?
+--:(route-nonitoring)
+-- route-nonitoring

+-- peer-type? peer-type

+-- peer-flags? uint8

+- - peer-distingui sher? rt-types: route-distinguisher
+-- peer-address? i net:ip-address

+-- peer-as? ui nt 32

+-- timestanmp? yang: dat e-and-ti ne

+-- afi-safi-type i dentityref

+-- (afi-safi)
+--: (i pv4-unicast)
| +-- ipvé4-unicast

| +-- (rib-type)

| +--:(loc-rib)

| | +-- loc-rib

| | +-- route

| | +-- prefix

I I

I
I
|
I
I
I
I
I
| +-- rib-entry
I
I
I
I
I
|
I
I
| | inet:ipvé-prefix
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+-- origin?
| uni on
+-- path-id?
| ui nt 32
+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net : as- nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- nmed?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | i dentityref
| +- - nenber*
| i net: as- nunber
+-- aggregat or
|  +-- as?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atonmi c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
+-- comuni ty*
| uni on
+-- ext-comrmunity*
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| bct : bgp-ext - comuni ty-type
+-- ext-conmunity-raw*

| string

+-- i pv6-ext-community*

| bct: bgp-i pv6-ext-comunity-type
+-- i pv6-ext-comunity-raw

| string

+-- | arge-conmmuni ty*

| bct: bgp-1arge-comunity-type
+-- last-nodified?

yang: tinmeticks

I

+-- eligible-route?

| bool ean

+-- ineligible-reason?

| identityref

+-- unknown-attributes

| +-- unknown-attribute*

| [attr-type]

| +-- attr-type uint8

| +-- optional ? bool ean
| +-- transitive? bool ean
| +-- partial? bool ean
| +-- extended? bool ean
| +-- attr-len? ui nt 16
| +-- attr-val ue? bi nary
+-- reject-reason?

uni on
--:(adj-rib-in-pre)
+-- adj-rib-in-pre
+-- route
+-- prefix?
| inet:ipvé-prefix
+-- path-id?
| ui nt 32
+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
+-- segnment*
+-- type?
| i dentityref
+-- menber*
i net: as-numnber

— Y —

_—_ Y ——

-- next-hop?
i net:ip-address
-- link-1ocal - next-hop?
i net:ipv6-address
+-- med?
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| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | i dentityref
| +- - nenber*
| i net: as- nunber
+-- aggregat or
|  +-- as?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atonmi c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*

| yang: dot t ed- quad

+-- aigp-netric?

ui nt 64

+-- comuni ty*
| uni on
+-- ext-comrmunity*
| bct : bgp-ext - comuni ty-type
+-- ext-conmunity-raw*
| string
+-- i pv6-ext-comunity*
| bct: bgp-i pv6-ext-comunity-type
+-- i pv6-ext-comunity-raw
| string
+-- | arge-conmuni ty*
| bct : bgp-1 arge-comunity-type
+-- last-nodified?
| yang: timeticks
+-- eligible-route?
| bool ean
+-- ineligible-reason?
| identityref
+-- unknown-attributes
| +-- unknown-attribute*
| [attr-type]
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| +-- attr-type uint8

| +-- optional ? bool ean
| +-- transitive? bool ean
| +-- partial? bool ean
| +-- extended? bool ean
| +-- attr-len? ui nt 16
I

+-- attr-val ue? bi nary
+-- reject-reason?
uni on
--:(adj-rib-in-post)
+-- adj-rib-in-post
+-- route

+-- prefix?

| inet:ipvéd-prefix

+-- path-id?

| ui nt 32

+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net : as- nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- nmed?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | i dentityref
| +- - nenber*
| i net: as- nunber
+-- aggregat or
|  +-- as?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
I
I
I

_—_ Y ——

+-- as4?
| i net: as- nunber
+-- identifier?
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| yang: dot t ed- quad
+-- atonmi c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64

-- comunity*
uni on
-- ext-community*
bct : bgp-ext - comuni ty-type
-- ext-conmunity-raw*
string
-- 1 pv6-ext-community*
bct: bgp-i pv6-ext-comunity-type
-- i pv6-ext-comunity-raw

string
| ar ge- communi t y*

bct: bgp-1 arge-comuni ty-type
-- last-nodified?
yang: tinmeticks
-- eligible-route?
bool ean
-- ineligible-reason?
identityref
-- best-path?
bool ean
-- unknown-attributes
+-- unknown-attri but e*

[attr-type]

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+-- extended? bool ean
+-- attr-|en? ui nt 16

_________+_+_+_+_+_-II-_+_+_+_+_+_________
1

+-- attr-val ue? bi nary
+-- reject-reason?
uni on
+--:(adj-rib-out-pre)
| +-- adj-rib-out-pre
| +-- route
| +-- prefix?
| | i net:ipva-prefix
I
I

+-- path-id?
| ui nt 32
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+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +- - nenber*
| i net: as- nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- ned?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | identityref
| +-- menber*
| i net: as- nunber
+-- aggregator
| +-- as?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
+-- comuni ty*
| uni on
+-- ext-comrunity*
| bct : bgp-ext - comuni ty-type
+-- ext-conmunity-raw*
| string
+-- i pv6-ext-conmmunity*
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| bct : bgp-i pv6- ext - comunity-type

+-- i pv6-ext-conmunity-raw*

| string

+-- | arge-community*

| bct: bgp-1arge-comuni ty-type
+-- last-nodified?

yang: timeticks
el i gi bl e-rout e?

bool ean
i neligible-reason?

i dentityref
unknown-attri but es
+-- unknown-attri bute*

[attr-type]

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+-- extended? bool ean
+-- attr-|en? ui nt 16

- - - - -II-_ +— +
1

+-- attr-val ue? bi nary
+-- reject-reason?
uni on
+--:(adj-rib-out-post)
+-- adj-rib-out-post
+-- route
+-- prefix?
| inet:ipvé4-prefix
+-- path-id?
| ui nt 32
+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
+-- segnent*
+-- type?
| i dentityref
+- - nenber*
i net: as- nunber
next - hop?
i net:ip-address
I'i nk-1ocal - next - hop?
i net:ipv6-address
med?
ui nt 32
| ocal - pref?
ui nt 32
as4-path

_+_+_-II-_+_____
1

+
1
1
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| +-- segnent*
I +-- type?
| | identityref
| +-- menber*
| i net: as- nunber
+-- aggregator
| +-- as?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64

-- comunity*
uni on
-- ext-community*

bct : bgp-ext - comuni ty-type
ext - comuni ty-raw*

string
-- 1 pv6-ext-community*
bct : bgp-i pv6- ext - comunity-type
-- 1 pv6-ext-conmunity-raw*
string
-- large-community*
bct: bgp-1arge-comuni ty-type
-- last-nodified?
yang: timeticks
-- eligible-route?
bool ean
-- ineligible-reason?
i dentityref
-- unknown-attributes
+-- unknown-attri but e*

[attr-type]

- - - "+ +—+—+— +— +— +— -Ii-_ +--"+--- """ """ """ ¥""— /(0
1

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
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| | +-- extended? bool ean
| | +-- attr-len? uintl16
| | +-- attr-val ue? bi nary
| +-- reject-reason?
| uni on
+--: (i pv6-uni cast)
+-- i pv6-uni cast
+-- (rib-type)
+--:(loc-rib)
+-- loc-rib
+-- route

+-- prefix
| i net:ipv6-prefix
+-- origin?
| uni on
+-- path-id?
| ui nt 32
+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
+-- segnent*
+-- type?
| i dentityref
+-- menber*
i net: as- nunber
next - hop?
i net:ip-address
I'i nk-1 ocal - next - hop?
i net:ipv6-address
med?
ui nt 32
| ocal - pref?
ui nt 32
-- as4-path
+-- segnent*
+-- type?
| i dentityref
+-- nmenber*
i net: as-nunber
aggr egat or
+-- as?
| i net : as- nunber
+-- identifier?
yang: dot t ed- quad
aggregator4
+-- as4?
| i net: as-nunber

- +-—--""+--—""""+—"+—"+— +— +
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| | +-- identifier?
| yang: dot t ed- quad
| +-- atom c-aggregate?
| bool ean

| +-- originator-id?

| ] yang: dot t ed- quad
| +-- cluster-list*

| yang: dot t ed- quad

| +-- aigp-netric?

| ui nt 64

+-- comuni ty*

| uni on

+-- ext-comrmunity*
| bct : bgp- ext - comuni ty-type
+-- ext-conmunity-raw*
| string

+-- i pv6-ext-community*
| bct: bgp-i pv6-ext-comunity-type
+-- i pv6-ext-conmunity-raw
| string

+-- | arge-conmmuni ty*

| bct: bgp-1arge-comunity-type
+-- last-nodified?

| yang: tinmeticks

+-- eligible-route?

| bool ean

+-- ineligible-reason?

| i dentityref

+-- unknown-attributes

| +-- unknown-attribute*

| [attr-type]

I

|

I

I

I

I

I

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+-- extended? bool ean
+-- attr-len? uintl16

+-- attr-val ue? bi nary
+-- reject-reason?

uni on
+--:(adj-rib-in-pre)
| +-- adj-rib-in-pre
| +-- route
| +-- prefix?
| | inet:ipv6-prefix
| +-- path-id?
| | ui nt 32
| +-- attributes
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+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net: as- nunber
+-- next-hop?
| i net:ip-address
+-- |ink-1ocal - next-hop?
| i net:ipv6-address
+-- nmed?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-nunber
+-- aggregat or
| +-- as?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
|  +-- as4?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*

| yang: dot t ed- quad

+-- aigp-netric?

ui nt 64

+-- comuni ty*
| uni on
+-- ext-comrmunity*
| bct : bgp-ext - comuni ty-type
+-- ext-conmunity-raw*
| string
+-- i pv6-ext-community*
| bct: bgp-i pv6-ext-comunity-type
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+-- i pv6-ext-conmunity-raw

| string

+-- | arge-conmmuni ty*

| bct: bgp-1arge-comunity-type
+-- last-nodified?

| yang: tinmeticks

+-- eligible-route?

| bool ean

+-- ineligible-reason?

| i dentityref

+-- unknown-attributes

| +-- unknown-attribute*
[attr-type]

I

| +-- attr-type uint8

| +-- optional ? bool ean
| +-- transitive? bool ean
| +-- partial? bool ean
| +-- extended? bool ean
| +-- attr-len? uint 16
I

+-- attr-val ue? bi nary
+-- reject-reason?
uni on
--:(adj-rib-in-post)
+-- adj-rib-in-post
+-- route

+-- prefix?

| inet:ipv6-prefix

+-- path-id?

| ui nt 32

+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net: as- nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- nmed?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*

_—_ Y
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I +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-nunber
+-- aggregator
| +-- as?
| ] i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
|  +-- as4?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
-- comunity*
uni on
-- ext-community*
bct : bgp-ext - comuni ty-type
-- ext-conmunity-raw*
string
i pv6- ext - comuni ty*
bct: bgp-i pv6-ext-comunity-type
-- i pv6-ext-conmunity-raw
string
-- large-conmmunity*
bct: bgp-1arge-comunity-type
-- last-nodified?
yang: tinmeticks
-- eligible-route?
bool ean
-- ineligible-reason?
identityref
-- best-path?
bool ean
-- unknown-attributes
+-- unknown-attri bute*
[attr-type]
+-- attr-type uint8
+-- optional ? bool ean
+-- transitive? bool ean

- - -+ +—+—+— +— +— +— -Ii-_ o e
1
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| +-- partial? bool ean
| +-- extended? bool ean
| +-- attr-len? uint 16
| +-- attr-value? bi nary
+-- reject-reason?

uni on

--:(adj-rib-out-pre)
+-- adj-rib-out-pre
+-- route

+-- prefix?

| i net:ipv6-prefix

+-- path-id?

| ui nt 32

+-- attributes
+-- origin?
| bt:bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net: as-nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- ned?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segment*
| +-- type?
| | i dentityref
| +-- menber*
| i net: as-nunber
+-- aggregat or
| +-- as?
| i net:as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atoni c-aggregate?
| bool ean

_—_ Y ——
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+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64

-- comunity*
uni on
-- ext-community*
bct : bgp-ext-comunity-type
-- ext-conmunity-raw*
string
-- i pv6-ext-conmmunity*
bct : bgp-i pv6-ext - comunity-type
-- 1 pv6-ext-conmunity-raw*

string
| ar ge- communi t y*

bct: bgp-1arge-comuni ty-type
-- last-nodified?
yang: timeticks
-- eligible-route?
bool ean
-- ineligible-reason?
i dentityref
-- unknown-attributes
+-- unknown-attri bute*

[attr-type]

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+- - extended? bool ean
+-- attr-|len? ui nt 16

_________+_+_+_+_-I|-_+_+_+_+_+______
1

+-- attr-val ue? bi nary
+-- reject-reason?
uni on
+--:(adj-rib-out-post)
+-- adj-rib-out-post
+-- route
+-- prefix?
| i net:ipv6-prefix
+-- path-id?
| ui nt 32
+-- attributes
| +-- origin?
| bt:bgp-origin-attr-type
| +-- as-path
| | +-- segment*
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I +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- ned?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
| +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-numnber
+-- aggregat or
| +-- as?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atoni c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
-- comunity*
uni on
-- ext-conmmunity*
bct : bgp-ext-comunity-type
-- ext-conmunity-raw*
string
-- i pv6-ext-conmmnity*
bct : bgp-i pv6-ext - comunity-type
-- 1 pv6-ext-conmunity-raw*
string
-- large-community*
bct: bgp-1arge-comuni ty-type
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+--:(statistics-report)

| +-- statistics-report

| +-- peer-type?

| +-- peer-flags?

| +-- peer-distingui sher?
| +-- peer-address?

| +-- peer-as?

| +-- timestanmp?

| +-- statistics-type?

| +-- statistics-data?
+--: (peer-down-notification)

| +-- peer-down-notification
| +-- peer-type?

| +-- peer-flags?

| +-- peer-distingui sher?
| +-- peer-address?

| +-- peer-as?

| +-- tinmestanp?
+--:(peer-up-notification)

| +-- peer-up-notification

| +-- peer-type?

| +-- peer-flags?

| +-- peer-distingui sher?
| +-- peer-address?

| +-- peer-as?

I

+-- timestanmp?
+--:(initiation-message)
| +-- initiation-nmessage
| +-- string? string
| +-- sys-descr? string

BMP YANG Network Tel enetry Message

+- -

February 2026

| ast - nodi fi ed?
yang: timeticks

+-- eligible-route?

+- -

+- -

+- -

Expi res 16 August 2026

bool ean
i neligible-reason?
i dentityref
unknown-attri but es
+-- unknown-attri but e*
[attr-type]
+-- attr-type uint8
+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+- - extended? bool ean
+-- attr-len? ui nt 16
+-- attr-val ue? bi nary
reject-reason?
uni on
peer-type
uint8

rt-types: route-distinguisher
i net:ip-address

ui nt 32

yang: dat e-and-ti ne

string

ui nt 64

peer-type

uint8
rt-types:route-distinguisher
i net:ip-address

ui nt 32

yang: date-and-ti ne

peer-type

uint8

rt-types: route-distinguisher
i net:ip-address

ui nt 32

yang: dat e-and-ti ne
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+-- sys-nane? string
:(term nati on-message)
+-- term nation-nmessage
+-- string? string
+-- reason?
:(route-nirroring-nessage)

BMP YANG Network Tel enetry Message

February 2026

enuner ati on

+-- route-mrroring-nessage
+-- peer-type? peer-type
+-- peer-flags? uint8
+-- peer-distingui sher? rt-types: route-distinguisher
+-- peer-address? i net:ip-address
+-- peer-as? ui nt 32
+-- timestanmp? yang: dat e-and-ti ne
+-- afi-safi-type i dentityref
+-- rib-entry
| +-- (afi-safi)
+--: (i pv4-uni cast)
+-- i pv4-uni cast
+-- (rib-type)
+--:(loc-rib)
+-- loc-rib
+-- route
+-- prefix

Expi res 16 August

| i net:ipva-prefix
+-- origin?

| uni on
+-- path-id?

| ui nt 32
+-- attributes

+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
+-- segment*

+-- type?

| i dentityref

+-- menber*

i net: as-numnber

next - hop?

i net:ip-address
I'i nk-1ocal - next - hop?

i net:ipv6-address
med?

ui nt 32
| ocal - pref?

ui nt 32
-- as4-path

+-- segnent*

+-- type?

- +—+—+— +— +—
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| | i dentityref
| +- - nenber*
| i net: as- nunber
+-- aggregat or
|  +-- as?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atonm c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?

ui nt 64

-- comunity*

uni on
ext - communi t y*
bct : bgp-ext - comuni ty-type
ext - communi ty-r aw*
string
i pv6- ext - comuni ty*
bct: bgp-i pv6-ext-comunity-type
i pv6-ext-community-raw
string
| ar ge- communi t y*
bct: bgp-1arge-comunity-type
| ast - nodi fied?
yang: tinmeticks
el i gi bl e-route?
bool ean
i neligi bl e-reason?
identityref
unknown-attri but es
+-- unknown-attri but e*
[attr-type]
+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+-- extended? bool ean
+-- attr-len? ui nt 16
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| +-- attr-val ue? bi nary
+-- reject-reason?
uni on
--:(adj-rib-in-pre)
+-- adj-rib-in-pre
+-- route

+-- prefix?

| inet:ipvé-prefix

+-- path-id?

| ui nt 32

+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net : as- nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- nmed?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | i dentityref
| +- - nenber*
| i net: as- nunber
+-- aggregat or
|  +-- as?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atonmi c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*

_—_ Y ——

G af, et al. Expi res 16 August 2026 [ Page 26]



I nternet-Draft BMP YANG Network Tel enetry Message February 2026

| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
-- comunity*
uni on
-- ext-community*
bct : bgp-ext - comuni ty-type
ext - comuni ty-raw*
string
i pv6- ext - comuni ty*
bct: bgp-i pv6-ext-comunity-type
i pv6-ext-community-raw
string
| ar ge- communi t y*
bct: bgp-1 arge-comuni ty-type
| ast - nodi fied?
yang: tinmeticks
el i gi bl e-rout e?
bool ean
i neligi bl e-reason?
identityref
unknown-attri butes
+-- unknown-attri but e*
[attr-type]
+-- attr-type uint8
+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+-- extended? bool ean
+-- attr-len? ui nt 16
+-- attr-val ue? bi nary
reject-reason?
uni on
--:(adj-rib-in-post)
+-- adj-rib-in-post
+-- route
+-- prefix?
| inet:ipvé-prefix
+-- path-id?
| ui nt 32
+-- attributes
| +-- origin?
| ] bt: bgp-origin-attr-type
| +-- as-path
| | +-- segnent*
I
I
I

_________+_+_+_+_-II-_+_+_+_+_+___
1

+
1
1

I +-- type?
| | i dentityref
| +- - menber*

_—_ S ——
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| i net : as- nunber
+-- next-hop?
| i net:ip-address

+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- med?

| ui nt 32

+-- local -pref?

| ui nt 32

+-- as4-path

| +-- segnent*

I +-- type?

| | i dentityref

| +- - nenber*

| i net: as- nunber
+-- aggregat or

|  +-- as?

| ] i net: as-nunber

| +-- identifier?

| yang: dot t ed- quad
+-- aggregator4

| +-- as4?

| i net: as- nunber

| +-- identifier?

| yang: dot t ed- quad
+-- atonmi c-aggregate?

| bool ean

+-- originator-id?

| yang: dot t ed- quad
+-- cluster-list*

| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
-- comunity*
uni on
-- ext-community*
bct : bgp-ext - comuni ty-type
-- ext-conmunity-raw*
string
-- 1 pv6-ext-community*
bct: bgp-i pv6-ext-comunity-type
-- i pv6-ext-comunity-raw
string
-- large-conmmunity*
bct: bgp-1 arge-comunity-type
-- last-nodified?
yang: tinmeticks
+-- eligible-route?

- +--"+-"+--"+--"+-"+-"+-----"-"-"" """ """ """""""""""""""—""F"""""""""”"™"
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| bool ean

+-- ineligible-reason?
| identityref

+-- best-path?

| bool ean

+-- unknown-attributes
| +-- unknown-attribute*
| [attr-type]

I

I

I

I

I

I

I

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+-- extended? bool ean
+-- attr-|en? ui nt 16

+-- attr-val ue? bi nary
+-- reject-reason?
uni on
--:(adj-rib-out-pre)
+-- adj-rib-out-pre
+-- route

+-- prefix?

| inet:ipvé4-prefix

+-- path-id?

| ui nt 32

+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segment*
I +-- type?
| | i dentityref
| +-- menber*
| i net: as- nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- ned?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | identityref
| +-- menber*
| i net: as- nunber
+-- aggregat or

_—_ Y
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| +-- as?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| ] i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*

| yang: dot t ed- quad

+-- aigp-netric?

ui nt 64

+-- comuni ty*
| uni on
+-- ext-comrunity*
| bct : bgp-ext - comuni ty-type
+-- ext-conmuni ty-raw*
| string
+-- i pv6-ext-conmmunity*
| bct : bgp-i pv6- ext - comunity-type
+-- i pv6-ext-conmunity-raw*
| string
+-- | arge-community*
| bct: bgp-1arge-comuni ty-type
+-- last-nodified?
| yang: timeticks
+-- eligible-route?
| bool ean
+-- ineligible-reason?
| i dentityref
+-- unknown-attributes
| +-- unknown-attribute*
| [attr-type]
I
I
I
I
I
I
I

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+-- extended? bool ean
+-- attr-|en? ui nt 16

+-- attr-val ue? bi nary
+-- reject-reason?

uni on
+--:(adj-rib-out-post)
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+-- adj-rib-out-post
+-- route
+-- prefix?
| inet:ipvéd-prefix
+-- path-id?
| ui nt 32
+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net: as- nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- ned?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | identityref
| +-- menber*
| i net: as- nunber
+-- aggregat or
| +-- as?
| i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| i net: as-numnber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
+-- comuni ty*
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+-- ext-comrunity*
| bct : bgp-ext-comunity-type
+-- ext-conmunity-raw*
| string
+-- i pv6-ext-conmmunity*
| bct : bgp-i pv6- ext - comuni ty-type
+-- i pv6-ext-conmunity-raw*
| string
+-- | arge-communi ty*
| bct: bgp-1arge-comuni ty-type
+-- last-nodified?
| yang: timeticks
+-- eligible-route?
| bool ean
+-- ineligible-reason?
| i dentityref
+-- unknown-attributes
| +-- unknown-attribute*
| [attr-type]
| +-- attr-type uint8
| +-- optional ? bool ean
| +-- transitive? bool ean
| +-- partial? bool ean
| +-- extended? bool ean
| +-- attr-len? uintl16
| +-- attr-val ue? bi nary
+-- reject-reason?
uni on
+--: (i pv6-uni cast)
+-- i pv6-uni cast
+-- (rib-type)
+--:(loc-rib)
+-- loc-rib
+-- route
+-- prefix
| i net:ipv6-prefix
+-- origin?
| uni on
+-- path-id?
ui nt 32
+-- attributes

Expi res 16 August

February 2026

uni on

+-- origin?
| bt: bgp-origin-attr-type
+-- as-path

| +-- segnent*

I +-- type?

| | i dentityref
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| +-- menber*
| i net: as- nunber
+-- next-hop?
| i net:ip-address
+-- |ink-1ocal - next-hop?
| i net:ipv6-address
+-- nmed?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-nunber
+-- aggregat or
| +-- as?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
|  +-- as4?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64

-- comunity*

uni on
ext - communi t y*

bct : bgp-ext - comuni ty-type
ext - communi ty-r aw*

string
i pv6- ext - comuni ty*

bct: bgp-i pv6-ext-comunity-type
i pv6-ext-conmunity-raw

string
| ar ge- communi t y*

bct: bgp-1arge-comunity-type
| ast - nodi fied?

yang: tinmeticks
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+-- eligible-route?

| bool ean

+-- ineligible-reason?

| i dentityref

+-- unknown-attributes

| +-- unknown-attribute*
[attr-type]

I

| +-- attr-type uint8

| +-- optional ? bool ean
| +-- transitive? bool ean
| +-- partial? bool ean
| +-- extended? bool ean
| +-- attr-len? uint 16
I

+-- attr-val ue? bi nary
+-- reject-reason?
uni on
--:(adj-rib-in-pre)
+-- adj-rib-in-pre
+-- route

+-- prefix?

| inet:ipv6-prefix

+-- path-id?

| ui nt 32

+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net: as- nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- nmed?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-nunber
+-- aggregat or
| +-- as?

_—_ VY ——
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| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
|  +-- as4?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*

| yang: dot t ed- quad

+-- aigp-netric?

ui nt 64

+-- comuni ty*
| uni on
+-- ext-comrmunity*
| bct : bgp- ext - comuni ty-type
+-- ext-conmunity-raw*
| string
+-- i pv6-ext-community*
| bct: bgp-i pv6-ext-comunity-type
+-- i pv6-ext-conmunity-raw
| string
+-- | arge-conmmuni ty*
| bct: bgp-1arge-comunity-type
+-- last-nodified?
| yang: tinmeticks
+-- eligible-route?
| bool ean
+-- ineligible-reason?
| i dentityref
+-- unknown-attributes
| +-- unknown-attribute*
| [attr-type]
I
|
I
I
I
I
I

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+-- extended? bool ean
+-- attr-len? uintl16

+-- attr-val ue? bi nary
+-- reject-reason?
uni on

--:(adj-rib-in-post)
+-- adj-rib-in-post

—_
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+-- route
+-- prefix?
| inet:ipv6-prefix
+-- path-id?
| ui nt 32
+-- attributes
+-- origin?
| bt: bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net: as- nunber
+-- next-hop?
| i net:ip-address
+-- |ink-1ocal - next-hop?
| i net:ipv6-address
+-- nmed?
| ui nt 32
+-- local -pref?
| ui nt 32
+-- as4-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-nunber
+-- aggregat or
| +-- as?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
|  +-- as4?
| ] i net: as-nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atom c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
-- comunity*
uni on

I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
+
I
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+-- ext-comrunity*
| bct : bgp- ext - comuni ty-type
+-- ext-conmunity-raw*

| string

+-- i pv6-ext-community*

| bct: bgp-i pv6-ext-comunity-type
+-- i pv6-ext-conmunity-raw

| string

+-- | arge-conmmuni ty*

| bct: bgp-1arge-comunity-type
+-- last-nodified?

| yang: tinmeticks
+-- eligible-route?

| bool ean

+-- ineligible-reason?

| identityref

+-- best-path?

| bool ean

+-- unknown-attributes

| +-- unknown-attribute*

| [attr-type]

| +-- attr-type uint8

| +-- optional ? bool ean
| +-- transitive? bool ean
| +-- partial? bool ean
| +-- extended? bool ean
| +-- attr-len? uint 16
I

+-- attr-val ue? bi nary
+-- reject-reason?
uni on
--:(adj-rib-out-pre)
+-- adj-rib-out-pre
+-- route

+-- prefix?

| i net:ipv6-prefix

+-- path-id?

| ui nt 32

+-- attributes
+-- origin?
| bt:bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-nunber
+-- next-hop?
| i net:ip-address

—_—_ Y ———
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+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- ned?

| ui nt 32

+-- local -pref?

| ui nt 32

+-- as4-path
| +-- segnent*
| +-- type?
| | i dentityref
| +-- nmenber*
| i net: as-numnber
+-- aggregat or
| +-- as?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- aggregator4
| +-- as4?
| i net: as- nunber
| +-- identifier?
| yang: dot t ed- quad
+-- atoni c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64
-- comunity*
uni on
-- ext-conmmunity*
bct : bgp-ext-comunity-type
-- ext-conmunity-raw*
string
-- i pv6-ext-conmmunity*
bct : bgp-i pv6- ext - comunity-type
-- 1 pv6-ext-conmunity-raw*
string
-- large-community*
bct: bgp-1arge-comuni ty-type
-- last-nodified?
yang: timeticks
-- eligible-route?
bool ean
-- ineligible-reason?
i dentityref

- +-"+--"+--"+-"+--"+--"+-"+-—"+--—"-—"-—"-""""""""""""-"" " > "- > > F"”-”> > ”F""” " ¥"”¥->:¥- - ¥V
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+-- attr-val ue? bi nary
+-- reject-reason?
uni on
+--:(adj-rib-out-post)
+-- adj-rib-out-post
+-- route
+-- prefix?
| i net:ipv6-prefix
+-- path-id?
| ui nt 32
+-- attributes
+-- origin?
| bt:bgp-origin-attr-type
+-- as-path
| +-- segnent*
I +-- type?
| | i dentityref
| +-- menber*
| i net: as-nunber
+-- next-hop?
| i net:ip-address
+-- link-1ocal - next-hop?
| i net:ipv6-address
+-- ned?
| ui nt 32
+-- local -pref?
| ui nt 32
+- -
I
|
I
I
I
+- -
I
|
I
I
+- -

| +-- unknown-attributes

| | +-- unknown-attribute*

| | [attr-type]

| | +-- attr-type uint8

| | +-- optional ? bool ean
| | +-- transitive? bool ean
| | +-- partial? bool ean
| | +-- extended? bool ean
| | +-- attr-len? uint 16
I I

I

I

as4-path
+-- segnment*
+-- type?
| i dentityref
+-- menber*
i net: as-nunber
aggr egat or
+-- as?
| i net: as- nunber
+-- identifier?
yang: dot t ed- quad
aggregator4
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+-- as4?
| i net: as- nunber
+-- identifier?

I
I
|
| yang: dot t ed- quad
+-- atoni c-aggregate?
| bool ean
+-- originator-id?
| yang: dot t ed- quad
+-- cluster-list*
| yang: dot t ed- quad
+-- aigp-netric?
ui nt 64

-- comunity*
uni on
-- ext-community*
bct : bgp-ext-comunity-type
-- ext-conmunity-raw*
string
-- i pv6-ext-conmmunity*

bct : bgp-i pv6-ext - comunity-type
i pv6- ext - comuni ty-raw

string
-- large-community*
bct: bgp-1arge-comuni ty-type
-- last-nodified?
yang: timeticks
-- eligible-route?
bool ean
-- ineligible-reason?
i dentityref
-- unknown-attributes
+-- unknown-attri bute*

[attr-type]

+-- attr-type uint8

+-- optional ? bool ean
+-- transitive? bool ean
+-- partial? bool ean
+- - extended? bool ean
+-- attr-|len? ui nt 16

- - - - - "4+ -+ +— +— +— -II-_ +—- +-— +— +—— """ """
1

+-- attr-val ue? bi nary
+-- reject-reason?

uni on
+-- information? enumrer ation

Figure 1: YANG tree diagramfor 'ietf-bnp-tel emetry-nessage’ nodul e.
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<CODE BEG NS> file "ietf-bmp-tel enetry-nmessage@026-02-09. yang"
modul e ietf-bmp-tel enetry-message {

G af,

yang-version 1.1;
nanespace "urn:ietf:parans: xnm :ns:yang:ietf-bnp-tel enetry-nessage”;
prefix bnmptm

inmport ietf-telemetry-nmessage {
prefix tm
ref erence
"draft-netana- nnop- nessage- br oker-tel emetry-nessage: Extensible
YANG Model for Network Tel enetry Messages”;
}
inmport ietf-inet-types {
prefix inet;
ref erence
"RFC 9911: Common YANG Data Types";

}
import ietf-yang-types {
prefix yang;
ref erence
"RFC 9911: Common YANG Data Types",
}

import ietf-routing-types {
prefix rt-types;
ref erence
"RFC 8294: Common YANG Data Types for the Routing Area.”;
}
import ietf-yang-structure-ext {
prefix sx;
ref erence
"RFC 8791: YANG Data Structure Extensions";

}

include ietf-bnp-bgp-rib-entry {
revisi on-date 2026-02-09;

}

include ietf-bnp-bgp-rib-tables {
revi si on-date 2026-02-09;
}

include ietf-bnmp-bgp-rib-attributes {
revi si on-date 2026-02-09;
}

organi zati on
"I ETF Draft";
cont act
" Aut hor : Thomas G af
<mai | t 0: t honmas. gr af @w sscom con®
Paol o Lucente
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<mai | t 0: paol o@tt. net>
Leonardo Rodoni
<muai | to: | eonar do. rodoni @w sscom conp";

description
"Adds BMP specific subscription netadata to the data collection
prot ocol provenance of the ietf-tel enmetry-nmessage envel ope.

The key words 'MJST', 'MJUST 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
capital s, as shown here

Copyright (c) 2026 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or without
modi fication, is permtted pursuant to, and subject to the license
terns contained in, the Revised BSD License set forth in Section
4.c of the IETF Trust’s Legal Provisions Relating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see the RFC
itself for full legal notices.";

revisi on 2026-02-09 {
description
"Initial revision.";
reference
"RFC XXXX";
}

typedef peer-type {
type enuneration {
enum gl obal -i nst ance- peer {
val ue O;
description
"d obal |nstance Peer";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
}

enum rd-instance- peer {
val ue 1,
description
"RD I nstance Peer";
ref erence
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"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
}
enum | ocal -i nst ance- peer {
val ue 2;
description
"Local Instance Peer";
reference
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
}
enum | oc-ri b-instance-peer {
val ue 3;

description

"Loc-RI B I nstance Peer",;
ref erence

"RFC 9069: Support for Local RIBin the BG® Mnitoring Protocol (BWP)";
}

}

description
"BMP Peer Type.";
ref erence

"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
}
groupi ng per-peer {
description
"BMP per-peer header.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
| eaf peer-type {
type peer-type;
description
"BMP peer type from per-peer header.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
}
| eaf peer-flags {
type uint8;
description
"BMP peer flags from per-peer header.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
}
| eaf peer-distinguisher {
type rt-types:route-distinguisher;
description
"BMP peer distinguisher from per-peer header.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.
et al. Expi res 16 August 2026 [ Page 43]
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The routing instance on which the encapsul ated PDU was
received.";
}
| eaf peer-address {
type inet:ip-address;
description
"BMP peer | P address from per-peer header.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2. The
renmote | P address associated with the TCP session over which
the encapsul ated PDU was received.";
}
| eaf peer-as {
type uint32;
description
"BMP peer autononpus system nunber from per-peer header. The
Aut ononobus System nunber of the peer from which the
encapsul at ed PDU was received.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";

| eaf tinestanp {
type yang: date-and-ti ne;
description
"BMP timestanp from per-peer header. The tine when the
encapsul ated routes were received (one may also think of this
as the tine when they were installed in the Adj-RIB-1n).";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
}

}

groupi ng information {
description
"BMP Information.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.4.";
| eaf string {

type string {
length "1..65535";
}

description
"BMP string type. The Information field contains a free-form
UTF-8 string.";

| eaf sys-descr {

type string {
length "1..65535";
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}

description
"BMP sysDescr type. The Information field contains an ASCl I
string whose value MJUST be set to be equal to the value of the
sysDescr MB-11 RFC 1213 object.";
}
| eaf sys-nane {

type string {
length "1..65535";
}

description
"BMP sysNane type. The Information field contains an ASC |
string whose val ue MUST be set to be equal to the value of the
sysName M B-11 RFC 1213 object.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.2.";
}

}

groupi ng term nation {
description
"BMP Term nation.";
reference
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.5.";
| eaf string {

type string {
length "1..65535";
}

description
"BMP string type. The Information field contains a free-form
UTF-8 string.";

| eaf reason {
type enuneration {

enum adm ni strativel y-cl osed {
val ue O0;

}

enum unspeci fied {
val ue 1,

}

enum out - of -resour ces {
val ue 2;

enum r edundant - connecti on {
val ue 3;

enum permanent | y-adm ni strativel y-cl osed {
val ue 4;
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}
}
}
}

grouping mrroring {
description
"BMP Mrroring.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.7.";
| eaf information {
type enuneration {
enum error-pdu {
val ue O;
}
enum nessage- | ost {
val ue 1;

}
}
}
}

grouping statistics {
description
"BMP Statistics.";
ref erence
"RFC 7854: BGP Monitoring Protocol (BMP), Section 4.8.";
| eaf statistics-type {

type string {
}

description
"BMP statistics type. Defines the type of the statistic carried
inthe Stat Data field.";

}
| eaf statistics-data {
type uint 64;
description
"BMP statistics data. Defines the value of the statistic.";
}

}

sx:structure nessage {
description
"Augnents tel enetry-nmessage-netadata with BWMP specific
subscription netadata”;

| eaf version {
type uint8;
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}

description
"BMP version fromcombn header.";
ref erence

"RFC 7854: BGP Monitoring Protocol (BW),

choi ce nmessage-type {

et

description

"BMP nessage type from conmon header.";

ref erence

"RFC 7854: BGP Monitoring Protocol (BW),

case route-nonitoring {
contai ner route-nmonitoring {
uses per-peer;
uses rib-entry;
}
}

case statistics-report {
contai ner statistics-report {
uses per-peer;
uses statistics;
}
}

case peer-down-notification {
cont ai ner peer-down-notification {
uses per-peer;
}

}
case peer-up-notification {
contai ner peer-up-notification {
uses per-peer;
}

case initiation-nmessage {
container initiation-nmessage {
uses information;

}

case termnation-nessage {
contai ner termnation-nessage {
uses termnation

}

case route-mrroring-nmessage {
contai ner route-mrroring-nmessage {
uses per- peer;
uses rib-entry;
uses mrroring;

}
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}
}
}

}
<CODE ENDS>
Figure 2: BMP YANG 'ietf-bnp-tel enetry-nessage’ nodul e
4.1. BMP BGP RIB YANG Subnodul es

<CODE BEG NS> file "ietf-bnp-bgp-rib-entry@026-02-09. yang"

(Artwork only avail able as YANG see https://ww.ietf.org/archivel/id/
dr aft - net ana- nnop- message- br oker - bnp-tel enetry-nsg-01. htm)

<CODE ENDS>

Figure 3: BMP YANG 'ietf-bnp-bgp-rib-entry’ subnopdul e.

<CODE BEG NS> file "ietf-bnp-bgp-rib-tabl es@026-02-09. yang"
subrmodul e i etf-bnp-bgp-rib-tables {
yang-version 1.1;
bel ongs-to ietf-bnp-tel emetry-nmessage {
prefix bnptm

/1 inmport some basic types
inmport ietf-inet-types {
prefix inet;
ref erence
"RFC 6991: Common YANG Data Types.";

}
import ietf-yang-types {
prefix yang;
ref erence
"RFC 6991: Common YANG Data Types.";
}
inmport ietf-routing {
prefix rt;
ref erence
"RFC 8022: A YANG Data Model for Routing Managenent.";
}
i mport iana-bgp-rib-types {
prefix brt;
reference
"RFC XXXX: YANG nmodul e for Border Gateway Protocol (BGP-4)."
}
organi zati on

"I ETF Draft";
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cont act

" Aut hor : Thomas G af
<mai | t o: t hormas. gr af @w sscom conp
Paol o Lucente
<mai | t 0: paol o@tt. net>
Leonardo Rodon
<mmi | t o: | eonar do. rodoni @w sscom conp";

description

"Thi s subnodul e contains structural data definitions for
BGP routing tables.

Copyright (c) 2026 | 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 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 ' MUST', 'MJUST NOT', 'REQUI 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 (RFC 2119) (RFC 8174) when, and only when,
they appear in all capitals, as shown here.";

revisi on 2026-02-09 {

description

"Initial Version";
ref erence

"RFC XXXX";

groupi ng bgp-conmmon-rout e-annot ati ons-state {

description
"Data definitions for flags and other infornmation attached
to routes in both LOC-RI B and Adj-RIB";
| eaf last-nodified {
type yang:timeticks;
description
"Ti mestanp when this path was | ast nodified.
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The value is the tinestanp in seconds relative to
the Uni x Epoch (Jan 1, 1970 00: 00: 00 UTC).";

| eaf eligible-route {
type bool ean;

description
"Indicates that the route is eligible for selection for the

best route in the Loc-Rib in BG s Decision Process.";

ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4),
Section 9.1.";

| eaf ineligible-reason {
type identityref {
base brt:ineligible-route-reason;

}

description
"If the route is ineligible for selection for the best route

in the Loc-Rib in BGP s Decision process, this indicates the

reason.";
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4),
Section 9.1.";

}
}
groupi ng bgp-adj-rib-in-post-route-annotations-state {
description
"Data definitions for information attached to routes in the
Adj-RI B-In post-policy table";
| eaf best-path {
type bool ean;
default "fal se";

description
"Current path was sel ected as the best path. Best path

shoul d indicate that the route is present in BGP Loc-RIB.";

}
}

groupi ng rib-ext-route-annotations {

description
"Ext ended annotations for routes in the routing tables";

| eaf reject-reason {
type union {
type identityref {
base brt: bgp-not-sel ect ed- best pat h;

}
type identityref {
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base brt:bgp-not-sel ected-policy;
}
}
description
"I ndicates the reason the route is not used, either due to
policy filtering or bestpath sel ection";

}
}

groupi ng bgp-1oc-rib-comon-keys {
description
"Comon references used in keys for | Pv4 and | Pv6
Loc-RIB entries.";
| eaf origin {
type union {
type inet:ip-address;
type identityref {
base rt:routing-protocol;
}
}
description
"Indicates the origin of the route. If the route is |earned
froma neighbor, this value is the neighbor address. If
the route was injected or redistributed from another

protocol, the origin indicates the source protocol for the
route.”;

}
| eaf path-id {
type uint32;
description
"If the route is |earned froma neighbor, the path-id
corresponds to the path-id for the route in the
corresponding adj-rib-in-post table. If the route is
i njected from anot her protocol, or the nei ghbor does not
support BGP add-paths, the path-id should be set
to zero, also the default val ue.

However, YANG does not allow default values to be set
for paraneters that formthe key, so a default val ue
cannot be set here.";
}
}

groupi ng i pv4-loc-rib-common {
description
"Comon structural grouping for the IPv4 Loc-RIB table.";
contai ner route {
config fal se;
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description
"A single route entry in the Loc-RIB.";
| eaf prefix {
type inet:ipvéd-prefix;
mandat ory true;
description
"The I Pv4 prefix corresponding to the route.";

uses bgp-1oc-rib-comon-keys;

uses bgp-common-route-attributes;

uses bgp- common-rout e- annot ati ons- st at e;
uses bgp-unknown-attr-top;

uses rib-ext-route-annotations;

}
}

groupi ng i pv6-loc-rib-common {
description
"Comon structural grouping for the IPv6 Loc-RIB table.";
contai ner route {
config fal se;
description
"A single route entry in the Loc-RIB.";
| eaf prefix {
type inet:ipv6-prefix;
mandat ory true;
description
"The 1 Pv6 prefix corresponding to the route.”;

uses bgp-1oc-rib-comon-keys;

uses bgp-comon-route-attributes;

uses bgp- common-r out e- annot at i ons- st at e;
uses bgp-unknown-attr-top;

uses rib-ext-route-annotations;

}
}

groupi ng i pv4-adj-rib-common {
description
"Comon structural grouping for each IPv4 Adj-RIB table.";
contai ner route {
config fal se;
description
"A single route entry in the IPv4 Adj-RIB table.";
| eaf prefix {
type inet:ipvéd-prefix;
description
"The | Pv4 prefix corresponding to the route.";
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uses bgp-adj-rib-attr-state;
uses bgp-comon-route-attributes;
uses bgp- comon-r out e- annot at i ons- st at e;
uses bgp-unknown-attr-top;
uses rib-ext-route-annotations;
}
}

grouping ipv4-adj-rib-in-post {
description
"Comon structural grouping for the IPv4 Adj-RIB-1n
post-policy table.";
container route {
config fal se;
description
"A single route entry in the IPv4 Adj-RIB-In post-policy table.";
| eaf prefix {
type inet:ipv4-prefix;
description
"The 1 Pv4 prefix corresponding to the route.”;

uses bgp-adj-rib-attr-state;
uses bgp-comon-route-attributes;
uses bhgp- conmon-rout e- annot ati ons- st at e;
uses bgp-adj-rib-in-post-route-annotations-state;
uses bgp-unknown-attr-top;
uses rib-ext-route-annotations;
}
}

groupi ng i pv6-adj-rib-common {
description
"Comon structural grouping for each IPv6 Adj-RIB table.";
container route {
config fal se;
description
"A single route entry in the IPv6 Adj-RIB table.";
| eaf prefix {
type inet:ipv6-prefix;
description
"The | Pv6 prefix corresponding to the route.";

uses bgp-adj-rib-attr-state;

uses bgp-comon-route-attributes;

uses bgp- comon-rout e- annot at i ons- st at e;
uses bgp-unknown-attr-top;

uses rib-ext-route-annotations;
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}
}

grouping ipv6-adj-rib-in-post {
description
"Comon structural grouping for the IPv6 Adj-RIB-1n
post-policy table.";
container route {
config fal se;
description
"A single route entry in the IPv6 Adj-RIB-In post-policy table.";
| eaf prefix {
type inet:ipv6-prefix;
description
"The 1 Pv6 prefix corresponding to the route.”;

uses bgp-adj-rib-attr-state;
uses bgp-comon-route-attributes;
uses bhgp- conmon-rout e- annot ati ons- st at e;
uses bgp-adj-rib-in-post-route-annotations-state;
uses bgp-unknown-attr-top;
uses rib-ext-route-annotations;
}
}

}
<CODE ENDS>
Figure 4. BMP YANG 'ietf-bnp-bgp-rib-tables’ subnodul e.

<CODE BEG NS> file "ietf-bnp-bgp-rib-attributes@026-02-09. yang"
subrmodul e i etf-bnp-bgp-rib-attributes {
yang-version 1.1;
bel ongs-to ietf-bnp-tel emetry-nmessage {
prefix bnptm

/1 inmport some basic types
i mport iana-bgp-types {
prefix bt;
ref erence
"RFC XXXX: YANG Model for Border Gateway Protocol (BGP-4).";
}
i mport iana-bgp-conmunity-types {
prefix bct;
ref erence
"RFC XXXX: YANG Model for Border Gateway Protocol (BGP-4).";

}
inmport ietf-inet-types {
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prefix inet;
ref erence
"RFC 6991: Common YANG Data Types.";
}
import ietf-yang-types {
prefi x yang;
ref erence
"RFC 6991: Common YANG Types.";

}

/1l meta
organi zati on
"I ETF Draft";
cont act
" Aut hor: Thomas G af
<mai | t 0: t honmas. gr af @w sscom conp
Paol o Lucente
<mai | t 0: paol o@tt. net>
Leonardo Rodon
<mai | t o: | eonar do. r odoni @w sscom conp";

description
"Thi s subnodul e contai ns commpn data definitions for BGP
attributes for use in BGP RIB tables.

Copyright (c) 2026 | ETF Trust and the persons identified as
aut hors 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 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 ' MUST', ' MUST NOT', ' REQU 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 (RFC 2119) (RFC 8174) when, and only when,
they appear in all capitals, as shown here.";

revisi on 2026-02-09 {

description
"Initial version";
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ref erence
"RFC XXXX";
}

groupi ng bgp-common-route-attributes {
description
"BGP path attributes and communities.";
uses bgp-path-attributes;
uses bgp-comunity-attr-state,;
uses ext-comunity-attributes;
uses i pv6-ext-comunity-attributes;
uses |l arge-community-attributes;

}

groupi ng bgp-path-attributes {
description
"A grouping for all BGP Path Attribute paraneters.”;

container attributes {
description
"A container for attribute parameters.”;
| eaf origin {
type bt:bgp-origin-attr-type;
description
"BGP attribute defining the origin of the path
information.";
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
5.1.1.";
}
contai ner as-path {
description
"Encl osing container for the list of AS path segnents.

In the Adj-RIB-In or Adj-RIB-Qut, this list should show
the received or sent AS PATH, respectively. For
exanple, if the local router is not 4-byte capable, this
val ue shoul d consi st of 2-octet ASNs or the AS TRANS
(AS 23456) val ues received or sent in BGP updates.

In the Loc-RIB, this list should reflect the effective
AS path for the route, e.g., a 4-octet value if the
| ocal router is 4-octet capable.”;
reference
"RFC 4271: A Border Gateway Protocol 4 (BGP-4),
RFC 6793: BGP Support for Four-octet AS Nunmber Space
RFC 5065: Autononpus System Confederations for BGP.";
list segment {
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G af,

config fal se;
uses bgp- as- pat h- segnent ;
description

"Li st of AS PATH segnents";

}
}

| eaf next-hop {
type inet:ip-address;
description
"BGP next hop attribute defining the |IP address of the
router that should be used as the next hop to the
destination. Used when the BGP routes’ nexthop for that
AFl / SAFI can be represented as an | Pv4/IPv6 address.";
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
5.1.3.";
}
| eaf |ink-1ocal-next-hop {
type inet:ipv6-address;
description
"When both a global and a |ink-1ocal next-hop are sent
when foll owi ng RFC 2545 procedures, this |eaf contains
the link-1ocal next-hop.";
ref erence
"RFC 2545: Use of BGP-4 Miltiprotocol Extensions for |Pv6
I nter-Domain Routing.";

| eaf med {

type uint32;

description
"BGP multi-exit discrimnator attribute used in the BGP
route sel ection process.";

ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
5.1.4.";

| eaf | ocal-pref {
type uint32;
description
"BGP | ocal preference attribute sent to internal peers to
i ndi cate the degree of preference for externally |earned
routes. The route with the highest |ocal preference
value is preferred."”;
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
5.1.5.";
}

cont ai ner as4-path {
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description
"This is the path encoded with 4-octet
AS nunbers in the optional transitive AS4A_PATH attri bute.
This value is populated with the received or sent
attribute in Adj-RIB-1n or Adj-RIB-Qut, respectively.
It should not be populated in Loc-RIB since the Loc-RIB
is expected to store the effective AS-Path in the
as-path | eaf regardl ess of being 4-octet or 2-octet.";
ref erence
"RFC 6793: BGP Support for Four-octet AS Nunber Space";
list segment {
config fal se;
uses bgp- as- pat h- segnent ;
description
"Li st of AS PATH segnents"”;
}
}

cont ai ner aggregator {
config fal se;
description
"BGP attribute indicating the prefix has been
aggregated by the specified AS and router.";

reference
"RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section

5.1.7,
RFC 6793: BGP Support for Four-octet AS Nunber Space.";

| eaf as {

type inet:as-nunber;
description
"AS nunber of the autononmous systemthat perforned the
aggregation.";
reference
"RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
4.3, Path Attributes (g).";
}
| eaf identifier {
type yang: dott ed- quad;
description
"BGP ldentifier of the router that perforned the
aggregation.";
reference
"RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
4.3, Path Attributes (g).";
}
}
cont ai ner aggregator4 {
config fal se;
description
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"BGP attribute indicating the prefix has been
aggregated by the specified AS and router.
This value is populated with the received or sent
attribute in Adj-RIB-1n or Adj-RIB-Qut, respectively.
It should not be populated in Loc-RIB since the Loc-RIB
is expected to store the effective AGGREGATOR in the
aggregator/as | eaf regardl ess of being 4-octet or
2-octet.";
ref erence
"RFC 6793: BGP Support for Four-octet AS Nunber Space.";
| eaf as4 {
type inet:as-nunber;
description
"AS nunber of the autononmous systemthat performnmed the
aggregation (4-octet representation). This value is
popul ated if an upstreamrouter is not 4-octet capable.
Its semantics are simlar to the AS4_PATH opti ona
transitive attribute";
reference
"RFC 6793: BGP Support for Four-octet AS Nunber Space,
Section 3,
RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
4.3, Path Attributes (g).";
}
| eaf identifier {
type yang: dotted- quad;
description
"BGP ldentifier of the router that perforned the
aggregation.";
ref erence
"RFC 6793: BGP Support for Four-octet AS Nunber Space,
Section 3,
RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
4.3, Path Attributes (g).";

}

| eaf atomi c-aggregate {
type bool ean;
description
"BGP attribute indicating that the prefix is an atomc
aggregate; i.e., the peer selected is a |l ess specific
route without selecting a nore specific route that is
subsured by it.";
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4), Section
5.1.6.";
}

| eaf originator-id {
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type yang: dotted- quad;
description
"BGP attribute that provides the id as an | Pv4 address
of the originator of the announcenent.";
ref erence
"RFC 4456: BGP Route Reflection: An Alternative to Ful
Mesh Internal BGP (IBGP).";

leaf-list cluster-list {
type yang: dott ed- quad;
description
"Represents the reflection path that the route has
passed. ";
ref erence
"RFC 4456: BGP Route Reflection: An Alternative to Ful
Mesh Internal BGP (I1BGP).";
}
| eaf aigp-netric {
type uint64;
description
"BGP path attribute representing the accumul ated |1 GP
metric for the path";
ref erence
"RFC 7311: The Accumul ated | GP Metric Attribute for BGP. ";

}
}
}

groupi ng bgp- as- pat h-segnent {
description
"Data for representing BGP AS- PATH segnent”;

| eaf type {
type identityref {
base bt: as-pat h-segnent-type;
}

description
"The type of AS-PATH segnent”;

| eaf-1ist nmenber {
type inet:as-nunber;

description
"List of the AS nunmbers in the AS-PATH segnent"”;
}

}

groupi ng bgp-unknown-attr-top {
description
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"Unknown path attributes that are not expected to be shared
across route entries, comon to LOC-RI B and Adj-RIB";
cont ai ner unknown-attributes {
description
"Unknown path attributes that were received in the UPDATE
message which contained the prefix."”;

list unknown-attribute {
key "attr-type";
description
"This list contains received attributes that are
unrecogni zed or unsupported by the local router. The Ilist
may be enpty.";

| eaf optional {
type bool ean;
description
"Defines whether the attribute is optional (if
set to true) or well-known (if set to false).
Set in the high-order bit of the BGP attribute
flags octet.";
reference
"RFC 4271: A Border Gateway Protocol 4 (BGP-4).";
}

| eaf transitive {
type bool ean;
description
"Defines whether an optional attribute is transitive
(if set to true) or non-transitive (if set to false).
For well-known attributes, the transitive flag nust be
set to true. Set in the second high-order bit of the BGP
attribute flags octet.";
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4).";
}

| eaf partial {
type bool ean;
description
"Defines whether the information contained in the
optional transitive attribute is partial (if set to
true) or conplete (if set to false). For well-known
attributes and for optional non-transitive attributes,
the partial flag must be set to false. Set in the third
hi gh-order bit of the BGP attribute flags octet.";
reference
"RFC 4271: A Border Gateway Protocol 4 (BGP-4).";
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}

| eaf extended {
type bool ean;
description
"Defines whether the attribute length is one octet
(if set to false) or two octets (if set to true). Set in
the fourth high-order bit of the BGP attribute flags

octet.";
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4).";
}
| eaf attr-type {
type uint8;
description
"1l-octet value encoding the attribute type code";
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4).";
}
| eaf attr-len {
type uint 16;
description
"One or two octet attribute length field indicating the
length of the attribute data in octets. |If the Extended
Length attribute flag is set, the length field is 2
octets, otherwise it is 1 octet";
ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4).";
}

| eaf attr-value {

type binary {
I ength "0..65535";

}

description
"Raw attribute value, not including the attribute
flags, type, or length. The nmaxi mum |l ength
of the attribute value data is 2716-1 per the nax val ue
of the attr-len field (2 octets).";

ref erence
"RFC 4271: A Border Gateway Protocol 4 (BGP-4).";
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groupi ng bgp-adj-rib-attr-state {
description
"Path attributes that are not expected to be shared across
route entries, specific to Adj-RIB";
| eaf path-id {
type uint32;
description
"When the BGP speaker supports advertisenent of nultiple
paths for a prefix, the path identifier is used to
uniquely identify a route based on the conbination of the
prefix and path id. In the Adj-RIB-1n, the path-id value is

the val ue received in the update nessage. In the Loc-RI B
if used, it should represent a locally generated path-id
value for the corresponding route. In Adj-RIB-CQut, it
shoul d be the value sent to a nei ghbor when add-paths is
used, i.e., the capability has been negotiated.";

ref erence

"RFC 7911: Advertisenment of Multiple Paths in BGP.";

}
}

groupi ng bgp-community-attr-state {
description
"Comon definition of BGP community attributes”;
leaf-l1ist conmmunity ({
type union {
type bct: bgp-wel | - known- comruni ty-type;
type bct: bgp-std-conmunity-type;
}
description
"Li st of standard or well-known BGP conmunity
attributes.”;

}
}

groupi ng ext-community-attributes {
description
"A grouping for all extended community paraneters.";

| eaf-1ist ext-comunity {

type bct: bgp-ext-conmunity-type;

description
"Li st of BGP extended community attributes. The received
ext ended community may be an explicitly nodel ed
type or unknown, represented by an 8-octet val ue
formatted according to RFC 4360.";

ref erence
"RFC 4360: BGP Extended Conmunities Attribute.";
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}

| eaf-1ist ext-comunity-raw {
type string {
/'l rawwith 8 octets
pattern
"raw. ([0-9A-F][0-9A-F]:){7}[0-9A-F] [0-9A-F] ' ;

description
"ext-community type in raw format only.";
}

}

groupi ng i pv6-ext-community-attributes {
description
"A grouping for all 1Pv6 extended community paraneters.”;

|l eaf-1ist ipv6-ext-comunity {
type bct: bgp-ipv6-ext-conmunity-type;
description
"List of BGP I Pv6 extended comunity attributes. The received
| Pv6 extended community may be an explicitly nodel ed
type or unknown, represented by an 20-octet val ue
formatted according to RFC 5701.";
reference
"RFC 5701: |Pv6 Address Specific BGP Extended Conmunity
Attribute, Section 3.";

}

leaf-1ist ipv6-ext-community-raw {
type string {
// rawwith 20 octets
pattern
i pve-raw’
+ "([0-9A-Fa-f][0-9A-Fa-f]:) {19}’
+ '[0-9A-Fa-f][0-9A-Fa-f]’;
}
description
"I Pv6 ext-community type in raw format only.";
}

}
grouping large-conmunity-attributes {
description
"A grouping for all large comunity paraneters.”;

leaf-list large-conmunity ({
type bct: bgp-1arge-communi ty-type;
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description
"List of BGP large comunity attributes."”;
reference
"RFC 8092: BGP Large Conmunities Attribute.";
}
}

}
<CODE ENDS>
Figure 5: BMP YANG 'ietf-bnp-bgp-rib-attributes’ subnobdul e.
5. YANG Message Broker BMP | ndexi ng and Topi c Nam ng

To identify which network node produced which BMP data into which
Message Broker Topic, Partition and Subject, BMP Message Keys and

I ndexes (Section 5.1) are being introduced. These keys enable a
determnistic distribution of BMP nessages accross Topi cs and
Partitions enabling applications to consunme only the needed data from
specific topics and partitions.

In order to facilitate Message Broker Topic Conpaction, a BW
subscription type based topic nam ng scheme (Section 5.2) is defined.
This segregates statistical (Value), State and State change BWP
metrics and facilitates a BVWP Message Broker Consuner to use the
Topic wild card consunption method to sel ect based on BWP
subscription type.

5.1. BMP Message Keys and | ndexes

A Message Broker uses a Message Key to index the Message and a val ue
to carry the Message content. |f no Message Key is defined then the
Messages are distributed in a round robin fashion across partitions.
If a Message Key is defined, then the value of the Message Key is
bei ng used as input for the Message Broker Producer hash function to
distribute across Partitions. Therefore, Message Keys facilitate
Message determnistic distribution.

The Message Key not only used for Message indexing at the Message
Producer but also at the Message Broker for topic conpaction.

For BMP, the network node hostname, what BMP Message Type the data
reprents and apart fromthe initiation-nmessage and term nation-
message the BMP index is used to generate the Message Key. The BMP
i ndex is cal cul ated dependi ng on BMP Message Type as foll ow ng:

* peer-up-notification: "peer-distinguisher” and "peer-address".

* peer-down-notification: "peer-distinguisher" and "peer-address".
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* statistics: "peer-distinguisher" and "peer-address"”

* route-nonitoring: "peer-distinguisher”, "peer-address" afi-safi
nane, address famly, nane of the BGP RIB, "prefix" "origin"
"path-id" route attributes and the index of the used attr-set.

* route-mrroring: "peer-distinguisher", "peer-address" afi-safi
nane, address famly, name of the BGP RIB, "prefix" "origin"
"path-id" route attributes, index of the used attr-set and
i nformati on enuneration

5.2. Message Broker BMP Topi c Nam ng

BMP data can be subscribed for BMP session and BGP peering session
st at e- changes, BGP peering statistics or BGP RIB states. as defined
in Section 3.1 of [RFC7854].

Message Brokers topics are addressed with a uni que nanme. Usually
topics are naned hierarchically simlar to the DNS nanespace where
"." delimnates hierarchies.

Thi s docunent defines "statistics", "states" and "state-changes" in
the topic nane as the first part to denote the types of data.
Fol | owed by "bnmp" to denote BMP data. Followed by the BGP RIB type
and the BMP nessage type nane.

For exanple, if BMP route-nonitoring is being subscribed to BGP
Local -RI B, the Message Broker topic name would be as following. 1In
the exanpl e the project nane and environnent (prod, dev, test etc.)
is prefixed.
proj ect.environnent.state. bnp.local -rib.route-nonitoring
Figure 6: BMP BGP Local -RIB route-nonitoring Topi c Name Exanpl e
5.2.1. YANG Message Broker Producer
For the Message Broker topic creation, the "nessage-type" contained
data in "bnp-subscription® from"ietf-bnp-tel enetry-nmessage”, YANG
nmodul e defined in Figure 2, notifications MJST be used to derive
wher ever subscribed BVMP data is "statistics" "states" or "state-
changes".
5.2.2. YANG Message Broker Consuner

The consuner has the ability to consune with a wildcard denoted with
"*" jn the topic nane to consune fromnore than one topic.
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For exanple, if BMP states should be consuned and indexed in Tine
Seri es database or stream processor than bel ow Topi ¢ Name coul d be
used, and the BMP data could be ingested into tables according to
topi c nanes and i ndexed per Message Key. |If Topic Conpaction is
enabl ed, only current state i s consuned.
proj ect. envi ronnent. st ates. bnp. *
Figure 7: BMP Wl dcard Topi c Nane Exanpl e
6. | ANA Consi derations

Thi s docunent registers the follow ng two namespace URIs in the | ETF
XM. Regi stry [ RFC3688]:

* URlI: urn:ietf:params: xm:ns:yang:ietf-bnp-tel enetry-nessage
* Registrant Contact: The | ESG

* XM.: N A, the requested URI is an XM. namespace.

* URlI: urn:ietf:paranms: xn:ns:yang:ietf-bnmp-bgp-rib-entry

* Registrant Contact: The | ESG

* XM.: N A, the requested URI is an XM. namespace.

* URlI: urn:ietf:paranms: xm:ns:yang:ietf-bnp-bgp-rib-tables

* Registrant Contact: The | ESG

* XM.: N A, the requested URI is an XM. namespace.

* URI: urn:ietf:paranms: xn:ns:yang:ietf-bnmp-bgp-rib-attributes
* Registrant Contact: The | ESG

* XM.: N A, the requested URI is an XM. namespace.

Thi s docunent registers the following two YANG nodul es in the YANG
Modul e Nanes registry [ RFC3688]:

* Nanme: ietf-bnp-tel enetry-nessage
* Namespace: urn:ietf:parans:xm:ns:yang:ietf-bnp-tel enetry-nessage

* Prefix: bnptm
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* Reference: RFC XXXX

* Nane: ietf-bnp-bgp-rib-entry
* Nanmespace: urn:ietf:parans:xm:ns:yang:ietf-bnp-bgp-rib-entry
*  Prefix: bnptm
* Reference: RFC XXXX
*  Nane: ietf-bnp-bgp-rib-tables
* Namespace: urn:ietf:parans:xm:ns:yang:ietf-bnp-bgp-rib-tables
* Prefix: bnptm
* Reference: RFC XXXX
*  Nanme: ietf-bnp-bgp-rib-attributes
* Nanespace: urn:ietf:parans:xnm:ns:yang:ietf-bnp-bgp-rib-attributes
* Prefix: bnptm
* Reference: RFC XXXX
7. Security Considerations

This section is nodeled after the tenplate described in Section 3.7
of [I-D.ietf-netnod-rfc8407bis].

The "ietf-bnp-tel emetry-nmessage” YANG nodul e and "ietf-bnp-bgp-rib-
entry", "ietf-bnp-bgp-rib-tables" and "ietf-bnp-bgp-rib-attributes”
YANG subnodul es defines one conbi ned data nodel that are designed to
be accessed via YANG based managenent protocols, such as NETCONF

[ RFC6141] and RESTCONF [ RFC8040]. These protocols have to use a
secure transport layer (e.g., SSH [RFC4252], TLS [RFC8446], and QU C
[ RFC9000]) and have to use mutual authentication

The Network Configuration Access Control Mdel (NACM [RFC8341]
provides the nmeans to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

There are a nunber of data nodes defined in this YANG nodul e that are

witable/creatable/deletable (i.e., "config true", which is the
default). Al witable data nodes are likely to be reasonably
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sensitive or vulnerable in some network environnents. Wite
operations (e.g., edit-config) and del ete operations to these data
nodes wi thout proper protection or authentication can have a negative
effect on network operations. The follow ng subtrees and data nodes
have particular sensitivities/vulnerabilities:

"There are no particularly sensitive witable data nodes."

Sone of the readable data nodes in this YANG nodul e may be consi dered
sensitive or vulnerable in sone network environments. It is thus
important to control read access (e.g., via get, get-config, or
notification) to these data nodes. Specifically, the follow ng
subtrees and data nodes have particular sensitivities/

vul nerabilities:

"There are no particularly sensitive readabl e data nodes."
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