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Remember the Goal

Layer 3 Topology
Discovery and Liveless
for LSVR / BGP-SPF
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This is NOT a
Routing Protocol

Discovers the
Layer 3 Addresses
on a PointToPoint Link



You Read the Draft

So What's New?



Devil is in the Details

© MAZIL ANDEZSON WINW ANDERZTOONS.COM

“I'm here about the details.”
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Transport Layer can
handle 2”32 octet PDUs,
and is now Clearly
Delineated

2A24 Datagrams (in Ethernet Frames)
2A16 Octets/Datagram (except it 1s a Frame)



9 1 2 3
01234567890123456789012345678901
+=+-+-+-+-+-+-+-+-+-+-+-+—+ -+ttt -+ -+ -+ttt -+t —+-+-+-+
I Version | Transmission Sequence Number [L| Datagram ~
+=+-+-+-+-+-+-+-+-+-+-+-+—+ -+ttt -+ -+ -+ttt -+t —+-+-+-+
I Number I Datagram Length I
+=+-+-+-+-+-+-+-+-+-+-+-+—+ -+ttt -+ -+ -+ttt -+t —+-+-+-+
I Checksum |
+=+-+-+-+-+-+-+-+-+-+-+-+—+ -+ttt -+ -+ -+ttt -+t —+-+-+-+
I Payload. .. I
+=+-+-+-+-+-+-+-+-+-+-+-+—+ -+ttt -+ -+ -+ttt -+t —+-+-+-+

Ether Frame Ether Frame Ether Frame Ether Frame

Datagram Datagram Datagram Datagram

0 1 2 3
01234567890123456789012345678901
R e e T e s ok LN e e e e e e E s o
PDU Type I Payload Length
R e e T e s ok LN e e e e e e E s o
I Payload ...
R e e T e s ok LN e e e e e e E s o
Sig Type I Signature Length I
R e e e sttt B et e e
Signature
R e e T e s ok LN e e e e e e E s o

+ L+ —+ 0+ —+
+ 1+ 0+ —+ 0+
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Why not TCP?

 When this runs, there are no IP Addresses
 This protocol is to Learn IP Addresses

* So it is a cheap TCP-like protocol

* Reassembly of out of order Datagrams
» Retransmission with Back-off

« PDUs are ACKnowledged
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Fully Stateful
Session Per Peer



Graceful Restart

State May Be Resumed
a la BGP



Encaps etc PDUs

0 1 2 3
01234567890123456789012345678901
S s K s s s s S S St T S e e S e e B S Tt e e e S e
I PDU Type I Payload Length ~
S s K s s s s S S St T S e e S e e B S Tt e e e S e
~ I Count I
S s K s s s s S S St T S e e S e e B S Tt e e e S e
I Serial Number I
S s K s s s s S S St T S e e S e e B S Tt e e e S e
I Encapsulation List... I Sig Type I
S s K s s s s S S St T S e e S e e B S Tt e e e S e
I Signature Length I Signature ... I

e T s s ot e o L e et
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01234567890123456789012345678901

OPEN PD

U

e T L T e et T e e e At st st e St
| PDU Type =
e T L T e et T e e e At st st e St

~

1

Payload Len

Nonce

gth

~

~

s S e St e e e

~

LLEI Length |

My LLEI

s S e S s ot et L LY

~

I AttrCount

~

s mus st ST B e e A e e mat st ST L SR S S S e A B S
Attribute List ... |  Auth Type
s mus st ST B e e A e e mat st ST L SR S S S e A B S

~

~

Key ...

I Key Length

~

s S e St e e e

Serial Number

s S e St e e e

Sig Type

Signature Length

| Signature ...

s S e St e e e
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Duplicate Datagram and
PDU Detection

Retransmission
on Time-0Out for ACK



HELLO and KEEPALIVE
are still separate

UniCast vs MultiCast
& Separate Timers



HELLO does not repeat
on a P2P Link

Only on Multi-Link



Announce/Withdraw

9 1 2 3
©1234567890123456789012345678901

e s S s s st s B B S S
| PDU Type = 4 | Payload Length

e T I e s sty St
~ I Count

+
I
T il s o e I T e B B B B B R B R R B S ot (T T RN B B R S S
I Serial Number I
+-+— e T A R e R R N Tk ot 1t ot ot ot Tt ot et SRR RN B
|| IPv4 Address ~
+- —dp—of— B e T R e B R B B R B ol ks Tt Dk It ot R RS
~ I PrefixLen I more ... I Sig Type I
T s et o e I B B B B R B B B N S S B e N s |

' I
+

I Signature Length . Signature ...
s e s Kt Rt s st s st St Sl T S R S B e e

%) 1 2 3 4 7
e T e e e T e T - - - I e LT ¥
| Ann/With | Primary | Under/Over | Loopback | Reserved ..|
e LT e e e T e T - - - e LT +
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Explicit ACK/ERROR

0 1 2 3
01234567890123456789012345678901
T e S K Ko Kot X st st st st st st st SR TR TR TR TR T e
| PDU Type = 3 | Payload Length = 5

e T K K Ko st s s st S S S S S S S I R S e e e e e S
~ | ACKed PDU | EType | Error Code

e T K K Ko st s s st S S S S S S S I R S e e e e e S
I Error Hint I Sig Type |Signature Leng.
e T K K Ko st s s st S S S S S S S I R S e e e e e S
~ I Signature ...

e T K K Ko st s s st S S S S S S S I R S e e e e e S

+ —+ 0+ —+ 2

EType, Error Code, Error Hint =0  /* no error, just an ACK */
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Vendor Extension

0 1 2 3

01234567890123456789012345678901
S e T

| Type = 255 | Length I e I
i it et e e e st st S Sl St R et et e e e e
I Enterprise Number I Ent Type |

s st B L e S e B T B e e
I Enterprise Data ... I
s st B L e S e B T B e e

2019.07.25 L3DL Creative Commons: Attribution & Share Alike 18



LLIE
Logical Link Endpoint Identifier

0 1 2 3
01234567890123456789012345678901
T e  ats B S e e R
I MAC I
+ e Has st st st o R SR L L e S
I I
e s g St e T s

) 1 2 3

01234567890123456789012345678901
T T s s st st T e S T e e e e e e e B B e
I I
+ System Identifier +
I I
T T s s st st T e S T e e e e e e e B B e
I ifIndex I
T T s s st st T e S T e e e e e e e B B e
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For Interoperation,
do we need a Mandatory

to Implement
LLEI?



We now have Two
Implementations

One Python3 (LSOE)
One in Golang



Going into ArcOS &
Maybe a FOSS
Interop in Singapore

and WGLC



Neeraj has Extended it
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draft-malhotra-bess-evpn-1lsoe-00.txt



DRAFT NEEDS REVIEW

Would prefer to get
volunteer reviewers

without having to
WGLC it
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L3DL PDU for ULPC
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o e e s o
Type = 9 |

o e e s o
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Provide the minimal set
of configuration

parameters for BGP
OPEN to succeed




Not to replace or
conflict with data

exchanged by
BGP OPEN



Multiple sources of
truth are a recipe for
complexity and pain



ULPC for BGP
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01234567890123456789012345678901

T e e
| Attr Type
T e e

~

+-+—+—+—+—+-
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+
+

+

e e e e R 1

| Attr Len = 48 | My ASN ~

e e e e R 1
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—+-+-+—+-+-+—+-+-+-+
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T e e
| Attr Type
T e e
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+
+

+

e s ats s At e e e s e e

| Attr Len = 56 | My IPv4 Peering Address ~

e s ats s At e e e s e e
I Prefix Len |

s e T T e S e e S EE et L e
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01234567890123456789012345678901

T e e
| Attr Type
T e e
T e e
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Backup
Slides
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o

10.2.3.0/24

, W SRR SEES

TORO L3DL

eth2
10.0.1.1/24
193.42.6.2/32 -> 10.0.1.4, eth1
193.42.6.3/32 -> 10.0.1.4, eth1
eth0
L3DL
aths TOR1
10.0.1.2/24

193.42.6.2/32 -> 10.0.1.3, eth1
193.42.6.3/32 -> 10.0.1.3, eth1

L3DL

0/0 -> 193.42.6.1 eth0

VMO u 193.42.6:2/28

0/0 ->10.0.1.1 eth1
->10.0.1.2 eth0

0/0 -> 193.42.6.1 eth0

VM1

I3DL Config <—active—>

interfa_ce eth0 - - - passive- - »
redlstrlbute va.ethO as Overlay passive means
redistribute vm1.eth0 as overlay - get the attributes of the interface

interface eth1 - but do not speak I3dl on it

redistribute vmO0.eth0 as overlay
redistribute vm1.eth0 as overlay 2019.07.02
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Overlay Multi-Tenancy

« Overlay SVI on OVR attached to VRF BLUE
« Overlay traffic tunneled with VRF VNI encapsulation between OVR/Server and TOR
« L3DL carries overlay IPs with VRF identifier attribute (VNI 10) from Server to TOR

10.2.3.1
eth2 TORO
193.42.6.2/32 -> 10.0.1.4, VNI 10, eth1 10.0.1.1/24
->10.2.3.2, VNI 10, eth2 (Backup)
193.42.6.3/32 -> 10.0.1.4, VNI 10, eth1
->10.2.3.2, VNI 10, eth2 (Backup)
10.2.3.0/24

eth2 TOR1

193.42.6.2/32 -> 10.0.1.3, VNI 10, eth1
->10.2.3.1, VNI 10, eth2 (Backup)

193.42.6.3/32 -> 10.0.1.3, VNI 10, eth1
->10.2.3.1, VNI 10, eth2 (Backup)

10.0.1.2/24

<

0/0 -> 193.42.6.1 eth0
0/0 -> 10.0.1.1 VNI 10, eth1

10.0.1.2 VNI 10, eth0

VMO

0/0 -> 193.42.6.1 eth0

VM1
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