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ZEAT DZRRSNWREDR TS
T—>32EARE

« MACE (Cprimary PEZEIRTENIE,
EEEE L H B EED
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FURUKAWA
ELECTRIC

BEVPN D&HHEE (cont.)
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MAC Mobility o

B 5D ESEHRINTULD Host NS —23>F(CKD, F
U EVPN (CEBUTCTUL\BEI ES N#Z&) (MAC Mobility) UTcks. &3id
EVPN Route Table ANE#H L. MAC address @ duplicate & [5LET]8E

O ES M MAC Mobility ¥4 L. Host B EBE) L 255D PE (&
Data-Plane T MAC address %8 U/zBF. MAC/IP Route &&1D
& C MAC Mobility Ext-comm Z[L&EI D ET. Ext-comm ARAD
> =402 XES (MAC Mobility EIZUCHIS) (CXKD,. >—F0 > A&
SN—FBRZTMED MAC/IP Route ZHEIHTORFIRIBIRE L TH PE (C
ZlEEED

_______

MAC/IP
Route
w/ Seq. #

_______

-~
-~
A Y -
-~
-~
-

L T~ -
-
-
-
-~
-
-
-~

_______

VXLAN/
MPLS
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FURUKAWA

Split Horizon

B Local-CE 5ix{EEMN/z BUM (X Core #8(C Flooding N3,
Multihomed IRIETIL. Split Horizon #EE(C KD, BUM ZXELTE
CE &£EU ES (CHE#Ht 9 D PE ih5d BUM DR UIXEZHLET D
EHVaJEE

O PE (& CE 5%Z{E LTz BUM Z[E— ES (CIEHiSNIzfhd PE (C
Flooding 9 33%&. Split Horizon FA®D Label Z{45 U TX{ETSD

O Split Horizon AA® Label M5 Eniz/\ow ceZEUTE PE (3N
gv NEIRETD

CE o0 BUM
% Flooding

E— ES [CH#wd 5 PE

A& Split Horizon FA®M

Label Z{+5 L T&AIE A v

N Split Horizon FA®

non-DF Label NMIEINnT-
Ny IWEIND

VXLAN/
MPLS
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FURUKAWA

Inter-subnet Forwarding

B Inter-subnet forwarding (& EVPN T L3 HffxxEIRI S

Fit

O PE (CHLWT IRB IF ZFIAH L. 73835 Subnet [ElOHH % L3
domain ZE U T175

O PE (X Local Z&#&*Y> EVPN Route (CEDEZE U= IP Host address.
B KXW, IP prefix Z#IL—F+ 20T =TIAEEHRKL. BE(ICIHUT
INTY "Z)L—F4>209 3

O J)L—5«>2057—J)UIE VRF (CKDDBERTEE

Dst IP % VRF1 [ZHLVT
IP lookup L. EVPN2 ~
=TT

MPLS /34w k% Decap. %

Dst MAC A% PE1, N CE2 /\El:l"f&
Dst IP A% CE2
DIL—LZEEE EVI 2
PE3 CE2

*XIRB: Integrated Routing and Bridging
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@ORedundancy group OBEEN&RH i

B PE (X ES Route ZIL&EULED T ET. [E— D ES (T
LCL\D PE ZFHR I 5D
1. PE (& ES Route &&1HOTET ES-Import RT Ext-comm Z/LE5H9 D

2. Remote-PE (FZEURRIRBIRICESFEND ESIIELD . [LETD PE
MNEBERU ES [CEBHEUTVLBINESMHITETS

ES Route DX #(ZKYRE—
ES IZ##EL TV PE f#E:2

-~
-
N -~
-
-
-
-

-~
-~
~
-~
~
-~
-
-~
-~

~
/, Remote
> PE

: VXLAN/
Remote-PE on MPLS
same ES
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FURUKAWA

@Designated Forwarder Election "

B [5]—® Multihomed CE (CiEft=11/c PEs (& ES Route %z
L&, CE /\ BUM Z1%{29 B PE (DF) O#EiRZ1T
A

DF Election =}

W (_i_) DF Election £} PE
: VXLAN/

Remote-PE on W/

same ES
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B®ES NDIEMLE (EAD/ES Route) "t

B PE (X EAD/ES Route /L &9 D2 ET. Split Horizon (C
FHU\3 Label O&i&x&. Redundancy mode ZERE I D

1. PE (& EAD/ES Route &&1O1E T ESI Label Ext-comm Z[L& L.
Ext-comm (CE3&E 1S Label %Z Split Horizon (CAHUL\3%E Label &
SR ID
2. Remote-PE (332 UTTHRESIBERK D . Split horizon (CAAUVDIX(E
Label &UTEERUL. PE Hh'E#Ht 9D ES D Redundancy mode (All-
active/Single-active) Z¥|FE9 3

EAD/ES

______________

N &Y Split
'Horizon IZFLY%
/ Label &4}, ~ Remote
' Redundancy mode % PE

HIE  yxLAN/
Remote- PE on MPLS
same ES
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@ ES NDEEMAE (EAD/EVI Route) fet

B PE (X EAD/EVI Route Z/Lh&F9d D2 ET. Aliasing (CAHUY
3 Label ZE&EIT D

1. PE (& EAD/EVI Route Z/ii&5 L. EAD/EVI Route [CEFE NS Label
% Aliasing ([CAHU\332{E Label U TEFRIT D

2. Remote-PE (33ZE UTRIRIBERICEE NS Label Z Aliasing (CFHUL)
DiX{E Label EUTCEERIT D

EAD/EVI Route Tla&LT=

Label % Aliasing [ZFL%

BIE Label LLTEGE Y EAD/EVIRoute TR{ELI
EAD/EVI Label % Aliasing [ZFHLY5

Route %{E Label ELTEE%

-~
-~
~
-~
-
-~
-~

-~
-
N -~
-
-
-
-
-

: VXLAN/
Remote-PE on MPLS
same ES
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ELECTRIC

@Multicast Tunnel #RiFpDFEL

]
_|
B PE (£ IMET Route Z[L &9 D2 ET. BUM EZRMERFICH
LD Label DEREZITD
X T ac(d BUM 4LI2(C Ingress replication Z U\ iHESDENER!

1. PE (& IMET Route &&1HOTET PMSI Tunnel Attribute /A& U.
PMSI Tunnel Attribute TIA& Uz Label 7 BUM ZEFICHS5 =
% Label EUTEIRIT D

2. Remote-PE (3={E UTERIBIBIRICS FE N D Label 7= BUM 1X{E8F(C
593 Label EUTEERIT D

PMSI Tunnel Attribute TIL4&

L7= Label & BUM 28D m IiM_Sl Tunnel Attribute T
- %2{&L7= Label & BUM

Label &L TE & IMET 15
= N T Route 32155%0) Label tbf%ﬁ%
~~~~~~~~~ B o
N
/ Remote
g PE

. VXLAN/
Remote-PE on MPLS
same ES »<IMET: Inclusive Multicast Ethernet Tag

*<PMSI: Provider Multicast Service Interface
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OMAC E)ZEMDILS rursscaur

B PE (& Data-Plane TZ& Uz MAC address Bik%
MAC/IP Route EUTILEIBZET. L2VPN (CHWS

/_—

Label O EZ1TD

1. PE (EF&E UJz MAC address [Bikz & LU/ MAC/IP Route Z/Lhss
L. MAC/IP Route Tl Uz Label & MAC address (CX19 2515
Label &EUTCEERT D

2. Remote-PE (& MAC/IP Route (CEZZ*END Label & MAC address %G
MDIX{E Label EUTEIRIT D

Data-Plane T MAC MAC/IP Route TIL%&

address #=&E L. L7- Label # Z{E5X )

MAC/IP Route 4R ILELTEEK ¥~ MAC/IP Route TZ{EL1-
N Label % MAC address %E

M%1E Label ELT& R

Nk PO
\ S
\ S Y
\ ‘~-_
o MAC/IP “--a
I Route
II \

/, Remote
. PE

: VXLAN/
Remote-PE on MPLS
same ES
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®MAC/IP Binding [&¥kDILE Fyruos

B PE (X. ARP snooping F(CKXDZFEZ Uz MAC/IP binding
1&¥Z MAC/IP Route & UTILEHI D ET. Proxy-
ARP/ND Table O:8EZITD

1. PE [FF¥Z UJz MAC/IP binding 15#R% L1z MAC/IP Route %A

599D

2. Remote-PE (& MAC/IP Route TS L7z MAC/IP binding [§¥& D
Proxy-ARP/ND Table Z&E#9 3

MAC/IP binding &#k &Y MAC/IP Route [Z&Y
Proxy-ARP/ND Table #E%#r  MAC/IP binding 15%#k ~ o
L. MAC/IP Route Z4 R AN MAC/IP Route TR{EL1-
1HERI=LY Proxy-ARP/ND
~~~~~~~~~~~ ERE &5
\ [wAciP] Tl . %a a
Route
~
Remote

¥ PE

. VXLAN/
Remote-PE on MPLS
same ES
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B FE Route Type A —<YwW b
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FURUKAWA

Ethernet Auto Discovery Route (EAD Route 0x1) ELECTRIC

| Route Distinguisher (RD) (8 octets) |

|Ethernet Segment Identifier (10 octets) |

| Ethernet Tag ID (4 octets) |

| MPLS Label (3 octets) |

m EAD Route [C(Z EAD/ES Route &K EAD/EVI Route '

O Ethernet Tag ID A MAX-ET 785 EAD/ES, MAX-ET {OxFFFFFFFF} TrRlIFHIE
EAD/EVI &783

B EAD/ES Route &&1O1 T ESI Label Ext-comm (Optional, Transitive)

ZIXET D
I+ —=< Ik

[EAD/ES] [EAD/EVI]

» RD: EVI RD » RD: EVI RD

> ESI: ESI & > ESI: ESI &

> Ethernet Tag ID: MAX-ET EITE (A&E > Ethernet Tag ID: Ethernet Tag ID {& (VLAN
) Aware Bundle BI9M2R5S 0)

> MPLS Label: Zero (explicit-null) EIE > MPLS Label: local-PE TEIHT=S~NIL
(™MEA) (Aliasing for Load Balancing (CFIF)

All Rights Reserved, Copyright© FURUKAWA ELECTRIC CO., LTD. 2016 &S]




FURUKAWA

ESI Label Ext-comm (Optional, Transitive) ELECTRIC

012345678901234567890123456789¢01

B EAD/ES Route E&DTE TEESTND

A —< vk
> Flags: 1 << 0 :-- redundancy mode H' “Single-Active” I25(dtzwv b

> ESI Label: BUM MiXx3{=Z(C ingress replication Z{F 5155 (3={EH
Label. P2MP LSPs Z{# 5155 (3X{EH Label (Split Horizon (CFIA)

All Rights Reserved, Copyright© FURUKAWA ELECTRIC CO., LTD. 2016 i



FURUKAWA

MAC/IP Advertisement Route (MAC/IP Route 0x2) ELECTRIC

B MAC Mobility Ext-comm (Optional,
| | Transitive). Default Gateway Ext-
| RD @ octets) | comm (Optional, Transitive) Z&1D
B CXETD

|Ethernet Segment Identifier (10 octets) |

| Ethernet Tag ID (4 octets) | 2+ —< vk
' " > RD: EVIRD (R1E)
> ESI: ESI&

| MAC Address (6 octets) | > Ethernet Tag ID: Ethernet Tag ID {& (VLAN
' ' Aware Bundle B985 0)

» MAC Address Length, MAC Address: MAC

| MAC Address Length (1 octet) |

| IP Address Length (1 octet) |

| IP Address (0, 4, or 16 octets) | (R
= *~ » IP Address Length, IP Address: Optional,
! MPLS Labell (3 octets) ! MAC &3t 9 3 IP address 1&5#kHAD (IP

Address (&. remote-PE T® ARP proxy 1°
Inter-Subnet Routing (CFIF)

MPLS Label 1: MAC (CEIDHTZoNIL
MPLS Label 2: Optional

| MPLS Label2 (0 or 3 octets) |

Y VYV
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FURUKAWA

MAC Mobility Ext-comm (Optional, Transitive) ELECTRIC
.

012345678901234567890123456789011

B MAC/IP Advertisement Route EEN B TEEETND

A —< vk
> Flags: 1 << 0 - Flag Hh' set =N TLV\DIHE. MAC address (3 static
Td D, MAC move (FFEE LRV

> Sequence Number: [E—® MAC address (CBL CT##R[EID update A
FAET DHGE. MAC/IP Route DIEBEES M ZHET DITHICfHEE=ND

RN

All Rights Reserved, Copyright© FURUKAWA ELECTRIC CO., LTD. 2016 Bk




FURUKAWA

Default Gateway Ext-comm (Optional, Transitive) ELECTRIC
.

0123456789012345678901234567890°T1

B MAC/IP Advertisement Route &N B TXR{ESND
B Opaque Type (RFC4360) d Ext-comm ZFIBI D

B IP address 7 —JL KM 0.0.0.0 or 0::0 TdpD MAC/IP
Route &H(TTAEETNSD

All Rights Reserved, Copyright© FURUKAWA ELECTRIC CO., LTD. 2016 &3




Inclusive Multicast Ethernet Tag Route (IMET Route 0x3)

RD (8 octets)

Ethernet Tag ID (4 octets)

[P Address Length (1 octet)

Originating Router’'s IP Address
(4 or 16 octets)

B IMET Route &&1OE T PMSI Tunnel Attribute (Optional,

Transitive) X9 3

I+ —< Ik

> RD: EVI RD (GX7E1E)
> Ethernet Tag ID: Ethernet Tag ID f& (VLAN Aware Bundle B9+ 5 0)
» IP Address Length, Originating Router's IP address: local PE @ IP

address (router-id) @ length (bit) SX U address

FURUKAWA
ELECTRIC

*<PMSI: Provider Multicast Service Interface
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FURUKAWA

PMSI Tunnel Attribute (Optional, Transitive) ELECTRIC

| Flags (1 octet)

| Tunnel Type (1 octets) |

| MPLS Label

(3 octets) |

| Tunnel Identifier (variable) |

B IMET Route E&ENDTBETXEEND

I+ —< Ik
» Flags:
01234567

L: Leaf Information Required

% Leaf Information Label (CDULTI(&, XERIC
(& Zero. RERFIC(TELR

> MPLS Label: high-order 20bit 7 BUM
DIEZE(CALD Label & 935, BUM
O)E*E“E(C ingress replication &{#>
Ha. 2{EH Label & UTHIA

» Tunnel Type:

0 - No tunnel information present
1 - RSVP-TE P2MP LSP

2 - mLDP P2MP LSP

3 - PIM-SSM Tree

4 - PIM-SM Tree

5 - BIDIR-PIM Tree

6 - Ingress Replication

7 - mLDP MP2MP LSP

> Tunnel Identifier: Tunnel Type H' Ingress

Replication MiZ&. local PE @ tunnel
endpoint IP address (BGP session @ local
address) Zztzw b~
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FURUKAWA

Ethernet Segment Route (ES Route 0x4)

| RD (8 octets) |

|Ethernet Segment Identifier (10 octets) |

| IP Address Length (1 octet) |

| Originating Router’s IP Address |
| (4 or 16 octets) |

B ES Route &&51OE T ES-Import Route-Target (Optional,
Transitive) X9 3

IA—< YUk
> RD: EVI RD (G&7Ef#)
> Ethernet Segment Identifier: ESI{E

» IP Address Length, Originating Router's IP address: local PE @ IP
address (router-id) @ length (bit) SX U address

*<PMSI: Provider Multicast Service Interface

All Rights Reserved, Copyright© FURUKAWA ELECTRIC CO., LTD. 2016 |




FURUKAWA

ES-Import Route-Target (Optional, Transitive) ELECTRIC

0123456789012345678901234567890°1

B ES Route EEHNDBETEESIND

I+ —< Ik

> ES-Import Value: ESI Type A' 0, 1,2,3 7&25I(3 ESI @, Type ZBRUL\EE
DAL 6 Byte (MAC address (CX)ity)
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