b

£ 2.% U.S. DEPARTMENT ' ‘
U, of ENERGY )
rr:rr 1) /

ENERGY/SCIENCES NETWORK

LHCONE BGP Communities® _
Update Proposal 4

Dale W. Carder - ESnet LHCONE #55

Edoardo Martelli - CERN Karlsruhe DE
2025-10-08




Background

"Standard" bgp communities RFC1997

e Format:

o two byte : two byte
e Typical usage:

o  AS number : Information

o Action : AS number

o https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF#BGP_communities
e Examples:

o 65010:16
m LHCONE, do not announce prefix to AS 16
o 65002:513
m LHCONE, prepend 2 x to CERN
e |[ssues:

o Can't hold a 4-byte ASN, particularly for actions
o Actions are network-wide, slightly ambiguous control for multiple as-hops
o Usage is proprietary to LHCONE, extra complication for config automation



https://www.google.com/url?q=https://datatracker.ietf.org/doc/html/rfc1997&sa=D&source=editors&ust=1759237185523536&usg=AOvVaw0X4l1OlRlwsGFumpcvzhHC
https://www.google.com/url?q=https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF%23BGP_communities&sa=D&source=editors&ust=1759237185523853&usg=AOvVaw0GFfwcoqKLy9SbveYM1gyk

Existing (2-byte) LHCONE BGP Communities

https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF#BGP communities

Community
65001:XXXX
65002:XXXX
65003:XXXX
65010:XXXX
65011:00:00
65012:XXXX
(tierx-org-as):65101
(tierx-org-as):65102
(tierx-org-as):65103
(tierx-org-as):65151
(tierx-org-as):65152
(tierx-org-as):65153
21727:00:00
(transit-as):65111
(transit-as):65112

(tran<it-ac)'R51113

Type

Operational
Operational
Operational
Operational
Operational
Operational
Informational

Informational
Informational
Informational
Informational
Informational
Informational
Informational

Informational

Informational

Meaning

prepend 1x to ASxxxx

prepend 2x to ASxxxx

prepend 3x to ASxxxx

do not announce to ASxxxx

do not announce to any Tier-1

do not announce except to ASxxxx
Prefix originated by a Tier-1

Prefix originated by a Tier-2

Prefix originated by a Tier-3

Prefix originated by a TierX in Europe

Prefix originated by a TierX in Asia

Prefix originated by a TierX in America
Prefix of Tier-X connected to CERNIlight

Prefix learned over MANLAN
Prefix learned over Starlight

Prefix learned over Netherliaht

Notes
Mandatory
Mandatory
Mandatory
Mandatory
withdrawn
Optional
Optional, set by the VRF

Optional, set by the VRF
Optional, set by the VRF
Optional, set by the VRF
Optional, set by the VRF
Optional, set by the VRF

Optional
Optional

Ontional


https://www.google.com/url?q=https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol%3D0;table%3D2;up%3D0%23sorted_table&sa=D&source=editors&ust=1759237185600019&usg=AOvVaw2GKk0Im76wLUUSxSqt9Nay
https://www.google.com/url?q=https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol%3D1;table%3D2;up%3D0%23sorted_table&sa=D&source=editors&ust=1759237185600165&usg=AOvVaw1phjFSK23ihAOozjGfHagg
https://www.google.com/url?q=https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol%3D2;table%3D2;up%3D0%23sorted_table&sa=D&source=editors&ust=1759237185600300&usg=AOvVaw2fgKbwUgqX3RDlbA_SCHjr
https://www.google.com/url?q=https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol%3D3;table%3D2;up%3D0%23sorted_table&sa=D&source=editors&ust=1759237185600447&usg=AOvVaw2ih1xElZjBPGTn8Pb_ezNz
https://www.google.com/url?q=https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF%23BGP_communities&sa=D&source=editors&ust=1759237185602489&usg=AOvVaw2gST260bTa18P74gixC33i

Solution Space: "Large" Communities

RFC 8195 - Use of BGP Large Communities
Format:

« 4-byte: 4-byte: 4-byte
Usage convention:

« ASN : Action : Parameter
Advantages:

« Obviously, 4-byte ASNs fit
 Clean-slate approach, lots of room
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https://www.google.com/url?q=https://datatracker.ietf.org/doc/html/rfc8195&sa=D&source=editors&ust=1759237185646856&usg=AOvVaw0q7Ye4xQU_jkY_dPD1MjP-

Usage Convention - Discussion (1)

ASN : Action : Parameter

« What ASN do we want to use?

- Do we need/want independent control of specific networks (nrens,
mostly) to influence topology?

« Opt1)Use 206095 LHCONE-wide

- no per-network signalling, like today's LHCONE
- ex: 206095 : xxxx:yyyy would be implemented by every network

« Opt 2) Specify ASN of the network you want to influence

- Each network "listens" to only their ASN for actions
very specific control in topology, slightly more complicated for sites

- ex:293:xxxx:yyyy would only influence ESnet
- ex: 20965 : xxxx:yyyy would only influence GEANT



Usage Convention - Discussion (2)

ASN : Action : Parameter
« Do we want to copy the old Actions scheme or create a new one?

. Opt 1) Action values equal to the legacy ones, does it matter?

XXXX:65001:yyyy - Prepend 1 time to ASyyyy
-  XXXX:65002:yyyy - Prepend 2 times to ASyyyy
- XXXX:65003:yyyy - Prepend 3 times to ASyyyy
-  XXXX:65010:yyyy - Do not announce to ASyyyy

. Opt 2) New Action values, clean-slate approach

xxxx:1:yyyy -Prepend 1timeto ASyyyy
- XXXX:2:yyyy - Prepend 2 times to ASyyyy
- XXXX:3:yyyy - Prepend 3 times to ASyyyy
- XXXX:0:yyyy - Do notannounce to ASyyyy




Usage Convention - Discussion (3)

ASN : Action : Parameter

« Can we deprecate the optional, information actions?
— They are not necessarily used. We could bring some back if need arises.

65011:00:00
65012:XXXX
(tierx-org-as):65101
(tierx-org-as):65102
(tierx-org-as):65103
(tierx-org-as):65151
(tierx-org-as):65152
(tierx-org-as):65153
21727:00:00
(transit-as):65111
(transit-as):65112
(transit-as):65113

(tranrncit mnc\-ARE141121

Operational
Operational
Informational

Informational
Informational
Informational
Informational
Informational

Informational
Informational

Informational

Informational

IlnfAarrmatinnal

do not announce to any Tier-1
do not announce except to ASxxxx
Prefix originated by a Tier-1

Prefix originated by a Tier-2

Prefix originated by a Tier-3

Prefix originated by a TierX in Europe

Prefix originated by a TierX in Asia

Prefix originated by a TierX in America
Prefix of Tier-X connected to CERNIight

Prefix learned over MANLAN

Prefix learned over Starlight

Prefix learned over Netherlight

Drafiv laarmad Aviar Atlantic link v

withdrawn

Optional
Optional, set by the VRF
Optional, set by the VRF
Optional, set by the VRF
Optional, set by the VRF
Optional, set by the VRF

Optional, set by the VRF

Optional
Optional

Optional

Nntinnal
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Usage Convention - Discussion (4)

Ok, Time to Deploy...

« How long until the new scheme is mandatory for LHCONE
networks?

« Do we run both schemes in parallel?

 Existing usage is low.
- Might be possible to coordinate flag day per-nren.




Other issues /[ Discussion?




U.S. DEPARTMENT o
of ENERGY '~ Snet

~

ENERGY SCIENCES NETWORK

rrrrrr

Thanks!



