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Abst ract

Thi s docunent proposes an aggregated BWMP route nonitoring nmessage.
It can conpress nultiple BVMP route nonitoring nmessages into one
aggregated BMP route nonitoring nessage to reduce the anmount of
reported BVP route nonitoring nessages and reduce network overhead.
Thi s docunent updates RFC 7854 by addi ng new BMP Messages type.
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Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a nmaxi num of six

mont hs and nmay be updated, replaced, or obsol eted by other docunents
at any tine. 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 Decenber 16, 2025.
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 docunment. Please review these docunents
carefully, as they describe your rights and restrictions with
respect to this docunent. Code Conponents extracted fromthis
docunment must include Revised BSD License text as described in

liu, et al. Expi res Decenber 16, 2025 [ Page 1]



Internet-Draft Aggregated BMP Route Monitoring Message June 2025

Section 4.e of the Trust Legal Provisions and are provided wi thout
warranty as described in the Revised BSD License.

Tabl e of Contents

Lo IntroduCti On. . ... 2
1.1. Requirements Language. . ... ... ... 3
2. SOl ULT ON. .o 3
2.1. Current BGP Group Packaging........... ... .. .. ... . ... 3
2.2. BWP send batching optimzation............................ 4
3. Aggregated Route Monitoring Definition......................... 6
4. Aggregated Route Monitoring Message Format..................... 6
4.1. Route Monitoring MeSsSage. ... ... ... 7
4.2. Support for various RIB-Views......... ... ... .. .. ... ... ..... 8
4.3. Exanples of nulti-peer headers............................ 8
5. Security Considerati ons. . .......... i 10
6. TANA Considerati ONnS. ... ..t e e e 10
7. Normative References. ... ... ... ... e 11
AUt hor S’ Addr @SS ES. . . o 12

1. Introduction

[ RFC7854] defines BMP route nonitoring nessage, which is used to
send incremental routes advertised and withdrawn by peers to the
nmoni toring station. BMP route nonitoring nessage consists of Common
Header, Per-Peer Header and BGP Update PDU. Anpong them Conmon
Header and Per-Peer Header are defined in [ RFC7854], and the BGP
Update PDU contains the BGP PATH attribute and prefix, as shown in
Figure 1.

o e e e e e e e e e +
| Conmon Header |
o e e e e e e e i e +
| Per - Peer Header |
o e e e e e e e e m e e +
| BGP Updat e PDU |
R e R +|
| BGP PATH Attri butes |
I e +|
| Prefixes | ]
| o m e e e e e e e e m e ao- +|
o e e e e e e e e e o +

Figure 1: BMP Route Mbnitoring Message Structure
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Currently, a piece of BMP route nonitoring nessage can only contain
one Conmmon Header, one Per-Peer Header and one BGP Update PDU, and
the BGP Update PDU can contain mnultiple non-repeatable BGP PATH
attributes and prefixes.

Thi s docunent proposes an aggregated BWMP route nonitoring nmessage.
It can conpress nultiple BMP route nonitoring nessages into one
aggregated BMP route nonitoring nessage to reduce the anmount of
reported BMP route nonitoring nessages and reduce network overhead.

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

2. Solution
2.1. Current BGP G oup Packagi ng

The rapid growm h of existing network routing tables and the

conpl exity of network topology have led to the need for BGP to
support nore peers. In particular, in scenarios with a |arge nunber
of peers and a | arge anpbunt of routes, the router needs to send
routes to a | arge nunber of BGP peers, and nost of the peers have
the sanme configuration, which requires higher packagi ng and sendi ng
per f or mance.

The BGP group packagi ng technology treats all BGP peers with common
configurations as a packaging group. In this way, each route to be
sent is packaged only once and then sent to all neighbors in the
packagi ng group, which exponentially inproves the packagi ng
efficiency.

Bef ore the group packagi ng feature was supported, each route to be
sent had to be packaged separately for each peer. G oup packagi ng
enabl es uni fied packagi ng and separate sending, that is, each route
to be sent is packaged only once and then sent to all peers in the
packagi ng group, which exponentially inproves the efficiency of
packagi ng and sending. In scenarios with a |arge nunber of neighbors
and a | arge anmount of routes, as shown in Figure 2, group packaging
greatly inproves the performance of BGP packagi ng and sendi ng.

| BGP
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[ e + I I I
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[ B B B + I
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o m m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e meo——ooo +

Figure 2: Typical application scenarios for group packagi ng

Figure 2 is a typical network diagramof reflectors with multiple
clients, RRrouters need to send routes to a | arge nunber of BGP
client peers, and nost of the client peers have the same
configuration. Suppose an RR reflector has 100 clients and 100, 000
routes to be reflected. If each nei ghbor is packaged separately,
when the reflector RR sends routes to 100 clients, the total nunber
of times all routes are packaged is 100,000 x 100. The group
packagi ng technol ogy reduces this process to 100,000 x 1, which is
equi valent to a 100-fold inprovenent in perfornmance.

The conpari son of packet assenbly by peer and peer packagi ng group
is shown in Figure 3. It can be clearly seen that assenbling packets
by peer packagi ng group can greatly inprove packet perfornmance.

| Encapsul ation by Peer | Encapsul ation by Peer Packaging G oup |
| Npeers 1 N eers of Peer Packaging Goup |
| NTimes Packaging | 1 Times Packaging )
| NTimes sending | NTimes sending )
o m m mm oo e o e o e oo +

Fi gure 3: Conparison of Two Packagi ng Met hods

2.2. BMP send batching optimzation
Currently, network devices have inplenented BGP send batching
technol ogy. This allows nessages with the sane attributes to be
bat ched together and sent to nultiple neighbors sinultaneously.
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However, BMP nessages are handl ed on a per-nei ghbor basis, which
means they cannot take advantage of the BGP send bat ching
functionality.

From t he perspective of BWP packet format, if BMP packets are al so
assenbl ed according to peers, they need to be assenbl ed once for
each peer, and the assenbly performance will also be |imted.
Moreover, the BMP nessage information is different depending on the
peer, and needs to be sent to the nmonitoring server multiple tines,
whi ch i ncreases network overhead.

In multiple BVWP route nonitoring nessages, if the prefixes are the
sane but the Per-Peer Header and BGP PATH attributes are different,
according to the way of packet assenbly by peer packagi ng group, the
different BGP attributes can be extracted, conmbined with the
correspondi ng Per-Peer Header, and reuse of the same BGP PATH
attributes, which together forma aggregated BVP route nonitoring
message. See section 4 for detailed format of the aggregated BWP
route nonitoring nessage. As shown in Figures 4 and 5, conpared with
the original multiple BVMP route nonitoring nmessage, the aggregated
BMP route nonitoring nessage exponentially reduces the Conmmon Header
and the sanme BGP PATH attributes and prefixes, and is only assenbl ed
once, which not only effectively the network overhead is reduced and
the assenbly perfornmance is further inproved.

B + o e e e e e a e oo + o e e e e e o +
| |----- >| Packaging for Peer 1 |----- >| Sendi ng to Server

| | o e e e e m oo oo + o e e e e oo +
I I ~

| Prefixes| ~

| | e + Femm e e e +
| [----- >| Packagi ng for Peer N |----- >| Sendi ng to Server |
E S + o e e e e e e oo - + R +

Figure 5: BMP Encapsul ati on by Peer packagi ng G oup

Thi s docunent defines this aggregated BMP routing nonitoring
message, and its fornmat has been greatly adjusted based on the
original BMP routing nonitoring nessage fornat, see section 4 for
its detailed format.
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3. Aggregated Route Monitoring Definition

This section adds a new BVMP nmessage type for BMP route nonitoring,
which is populated in the nessage type field of the Common Header.

Message Type = TBD: Aggregated Route Monitoring, Recommended val ue
7.

4. Aggregated Route Monitoring Message For mat

This section defines the aggregated BMP route nonitoring nessage
format, as shown in Figure 6, including Conmon Header, Milti-Peer
Header and BGP Update PDU. Anpbng them the Common Header is the same
as that defined in [ RFC7854], the BGP Update PDU contains the sane
BGP PATH attribute and prefixes, and the Milti-Peer Header will be
defi ned bel ow.

o e e e e e e e i e +
| Conmon Header |
o m e e e e e e e e e e e mam o +
| Mul ti-Peer Header |
o e e e e e e o - +
| BGP Updat e PDU |
I e +|
| ] BGP PATH Attri butes | ]
| o m e e e e e e e e m e ao- +|
| ] Prefixes | ]
R e R +|
o e e e e e e eee e +

Fi gure 6: BMP Aggregated Route Mnitoring Message Format

As shown in Figure 7, the format of the Milti-Peer Header in the BW
aggregated route nonitoring nmessage i s defined, which contains

mul ti pl e Per-Peer Headers. Each Per-Peer Header could carry the

uni que BGP PATH attribute of the corresponding peer route. If no BGP
PATH attribute is carried, the correspondi ng BGP PATH attribute

| ength nust be O.

oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
| Per - Peer Header 1 |
o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +
| BGP PATH Attribute Length 1 (2 bytes) |
o m e e e e e e e e e e e e e e e e e e e e e e eme—— o - +
| BGP PATH Attributes 1 |
oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +

| Per - Peer Header N |
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I ''““rrrrrwee———— +
| BGP PATH Attribute Length N (2 bytes) |
oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
| BGP PATH Attributes N |
O +

Figure 7: Milti-Peer Header Fornat

In the Multi-Peer Header format, the Per-Peer Header format is the
same as that defined in [ RFC7854].

BGP PATH Attribute Length (2 bytes) indicates the I ength of the BGP
PATH attribute in the Milti-Peer Header.

The format of the BGP PATH Attribute in the Miulti-Peer Header is the
same as that in the BGP Update PDU. The BGP PATH Attribute area does
not need to be filled in when the route attributes corresponding to
each peer are exactly the same. Only when the routing attributes
corresponding to the peers are different to a certain extent,
different parts of the routing attributes need to be filled in BGP
PATH attribute area according to the peers. The sane parts of the
routing attributes are filled in the BG Update PDU. If the routing
attributes corresponding to each peer are conpletely different, the
routing attributes in the BGP Update PDU will be enpty.

If the BGP PATH Attribute in Milti-Peer Header exists, it nmeans that
the BGP PATH Attribute of the BGP Update PDU needs to be integrated
with the BGP PATH Attribute of Milti-Peer Header to obtain the

conpl ete BGP PATH Attribute of BGP UPDATE PDU sent or received to
the correspondi ng peer. Qtherw se, the BG PATH Attri bute of the BGP
UPDATE PDU is the conplete BGP PATH Attri bute.

The BGP PATH Attributes in Milti-Peer Header is optional. A multi-
peer header may just include the Per-peer header(s) w thout any PATH
attributes follow ng them

Mul ti pl e Aggregated Route Monitoring nessages can be used for sane
or different set of BGP Update prefixes.

4.1. Route Mnitoring Message
Sender MUST send either the Route Monitoring Message (type 0) as

defined in [ RFC7854] OR the Aggregate Route Monitoring Message and
MUST NOT conbine the two nessage formats in the updates
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4.2. Support for various Rl B-Views

Aggregat ed Route Monitoring nessages can be used for any of the RIB-
views (Adj-RIB-In pre, Adj-RIB-In post, Adj-RI B-Qut pre, Adj-RIB-Qut
post & Local -RI B) when batching is feasible.

Bat chi ng across RIB-views with Aggregated Route Monitoring Message
can be used | everagi ng met hods defined in [I-D. patki-grow bnp-
comon- updat es]

4.3. Exanples of multi-peer headers

Figure 8 Miltiple peers (3) with no per-peer header PATH attri butes
along with all PATH attributes from BGP Update PDU bei ng shar ed.

. +
| Per - Peer Header 1 |
T e +
| Per - Peer Header 2 |
oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
| Per - Peer Header 3 |
O +
| BGP Updat e PDU |

I + |

| BGP PATH Attri butes | |

I e + |

| ] Prefixes | |

I + |
NN +

Figure 8 Miltiple peers (3) with no per-peer header

Figure 9: Miltiple peers (3) with one of the peers having different
PATH attribute along with shared PATH attributes in the BGP Update
PDU.

oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
| Per - Peer Header 1 |
o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +
| BGP PATH Attribute 1 Length |

o m e e e e e e e e e e e e e e e e e e e e e e eme—— o - +

| Per - Peer Header 2 |
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| Per - Peer Header 3 |

| |
R e R + |
| BGP PATH Attri butes | |
I e + |
| Prefi xes | |
|+ ---------------------------- + |
o e o e e e e e e e e e e e e e e e e e e e e e e o m oo +

Figure 9: Multiple peers (3) with one of the peers having different
PATH attri bute

Figure 10: Multiple peers (3) with all the peers having different
PATH attributes along with shared PATH attributes in BGP Update PDU.

o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| Per - Peer Header 1

o m e e e e e e e e e e e e e e e e e e e e e e emamao o +
| BGP PATH Attribute Length 1 |

oot o e e e e e e e e e e e e e e e e e e e e e e oo oo +
| BGP PATH Attributes 1 |
o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| Per - Peer Header 2 |
o m e e e e e e e e e e e e e e e e e e e e e e emamao o +
| BGP PATH Attribute 2 |
oot o e e e e e e e e e e e e e e e e e e e e e e oo oo +
| BGP PATH Attributes Length 2 |
o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| Per - Peer Header 3 |
o m e e e e e e e e e e e e e e e e e e e e e e emamao o +
| BGP PATH Attribute 3 |
oot o e e e e e e e e e e e e e e e e e e e e e e oo oo +
| BGP PATH Attributes Length 3 |
o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| BGP Updat e PDU |

| o m e e e e e e e e m e ao- + |

| ] BGP PATH Attri butes | |

R e R + |

| Prefixes | |

I e + |

o m e e e e e e e e e e e e e e e e e e e e e e eme—— o - +

Figure 10: Multiple peers (3) with all the peers having different
PATH attributes along with share BGP Path
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Figure 11: Miultiple peers (3) with all the peers having different
PATH attributes along with no shared PATH attri butes in BGP Update
PDU

o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +
| Per - Peer Header 1 |
o m e e e e e e e e e e e e e e e e e e e e e e eme—— o - +
| BGP PATH Attribute Length 1 |

oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
| BGP PATH Attributes 1 |
o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +
| Per - Peer Header 2 |
o m e e e e e e e e e e e e e e e e e e e e e e eme—— o - +
| BGP PATH Attribute 2 |
oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
| BGP PATH Attributes Length 2 |
o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +
| Per - Peer Header 3 |
o m e e e e e e e e e e e e e e e e e e e e e e eme—— o - +
| BGP PATH Attribute 3 |
oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
| BGP PATH Attributes Length 2 |
o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +
o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| BGP Updat e PDU |

| o m e e e e e e e e m e ao- + |

| ] Prefixes | |

R e R + |

o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +

Figure 11: Miultiple peers (3) with all the peers having different
PATH attributes along with no share BGP Path

5. Security Considerations
The considerations in Section 11 of [RFC7854] apply to this
docunment. It is also believed that this document does not add any
addi tional security considerations.

6. | ANA Consi derati ons
Thi s docunent requests that | ANA assign the follow ng new paraneters
to the BMP paraneters name space

(https://ww. i ana. org/ assi gnnent s/ bnp- par anet er s/ brp-
paraneters. xhtm).
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