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Abstract:

Based on the independently built EVPN network experimental platform, it solves the simulation technology of the EVPN dual—

home architecture. Combined with the current situation of the Unicom Broadband Metropolitan Area Networks(MAN), for the
first time with EVPN network capability as the center, it promotes the network equipment software upgrade, EVPN dual—
home architecture deployment and customized business Line product’s network digital ability ladder deployment. From the
aspects of the network architecture innovation, commercial deployment smoothly,and EVPN Line products development de—
livery, the Unicom broadband MAN VPN architecture system are reshaped, which quickly enables industry customer network
multiple scene access,realizes integration construction of the evolution of new network architecture and industry digital trans—
formation,and supports the high—quality and sustainable development of the network.

Keywords:

EVPN;Dule—home;VPN+;Digital transformation

S| ST S, B, 55 . HTAUREIN EVPN XEER A LRSI BBE ML ]. SRR THAR,2022(1):24-31.
A BN R AERMIT QB 3 77, R A B8 B 7 5

1 #Eik

W 5 EL R PO H A 5 A 2 BRI 1) e R T, R
Z AT E PR R P 2 g B AT 7 A R B A
TN U R R, R ELHR I BT, 45 L S AR
HoTT I B Bl g5 RO A 42K TAR . Il gy (B2
S 1) 7 P BRI AEL AT A 3 15 T 285 AR 55, E2 A0 [
PN 32 5 R TR AN S 1K 0 B3R A TR s, (2 ATl
K ) il IO P o R v ) — 0 R A A o A K L
RER LIRS Wb S SRS A 0w i AL DN 5

%5 H . 2021-12-01

24 | 2022/01/DTPT

MR HOR TG R REE 8977 30, 25 T EVPN [ 4545
AR Z H 3 B S o P 26 4 R 45 A HE S ATl
PR TR

2 IZE® MPLS VPN &L E EERATE

2.1 B VPNMLENT A LE SR

TEAT L2 P AR T A Rt AR v, A3 Al
GEEALRI LT 1P R 45 (78 BT 1P R 45 A9 2 IR
O Tl B R 1 2 A G BEAC Atk il 55
T, 2 M B A SR ARl L RO IKRE . iz E R
VPN LUH A B 0 1 (e 3 i A5 T ORG24l (9



WAST 16,0 R ERE,A 6| mETL

HEIRE W EVPN X B AR BB NA | Intelligent Platform

TR A lb T DU A b G T W 48 i is AT 5 g, R
ZH O TR HAR S, VPN FELRIER P I
25 e R AT EE RN AT A HLE Y IR A, T ER AL T 5
P RPN R

15 E R I 230 VPN H R % - 4 it 4 i 4 W)
2% MR 55 , £ 45 VPWS  VPLS .GRE ,L2TP ,IPSec % VPN,
X BB HG AR R =2 W 48 034 B )2 W 4% B R
PEAL SR AL SO0 2 2 & PR 55 (B[R] ) VPN &
B AFAEA R AR, Bl 2 38 B B8 — S P R 42 5
k55 BE 1, 4 A D7 AR 2R B % 11T, VPWS R ARALL
SN R AAE £ 08 TAE Ty T RE SR AL s VPLS A LA
AR L AR 2 AR EE I 5 5 ST T o B
Bz TR )E . [FIEE AT VPN R 5 X% P =
filG A SRR B SCHE G A
2.2 B MPLS VPNE P MERERELERE

1% 4 B T MPLS VLL/VPLS/VPWS [ VPN #; R 7E
7 7 I A A 22 BRI, A 67 28 2 R RE AN 2 LBk
Z A FEAR O£ T R FE AR e A R, N 1 R S

Fo T FH M ) 328 T I 4 T Bk A bl B

R1 L5 VPN Y E b

f£55 VPN 4 i

b Es NS

180 VPLS AR S5 AR 22 U1 19 4 o i ek A2 i 14 67 280

S SR, S AT A

OEFE S8y Il REN N geay =1 ik |
i A7 PE (Provider Edge ) 1% £ Bt & 1 4 % #2214
&, EME P & PE A& 2 (B AR S H N PW, 2 PE
WA IR, 2 BEIR M THAE SRR

@ K k24 2] MAC Huhik () ARP 4 SCRAL 5
R 2483 9, I8 3 R S 3 A2 >0 AN R MAC
Bk, FLE Sty 3t A1) LA ARP 3 R A S 14 2 4k

P2 L IR FE

Bty 231 X B CPU BEIR A IR 3%

T PR AR 26 55 T T RIS TR | ande ACHL R D
W | X 25 15 g A B B 2 RIS T A . AR
RE 4 = W 48 1 S S5 BB 0, AN BE ) %5 7 4 1R IS (D00 %
B ST A S b A IR 55, — T T4 i ATk K P
Xf BT R 2 IR 55 AR AR fE L, s — & &
HE PRI A SR s g m RN 2 Kis
BT 28 IR 5540 1 T B

AR 25 WO B R U6, 3 WG 2 11 95942 7 T A A% o
M TE4 7, 25 T BOARZZMCA R G ) T 47 93
RIPLWA R 2 505 81 218 EHEA R I At
B 55 B R R A i B 2 )

2.3 EVPN X3 B (&

EVPN £ & SDN B 48~ 9 57 4 MPLS VPN £ K |
XTIz B R VPN RS A TR el 7, o Mgk T
FRAG B 55 42 A 07 2 2 A E A6 Y MAC 27
2] TR AR VE LS | e R S AR A o LAk A
HH B2, RUE R @A 7l i) 7 4 E A Al
JEE IR B, T8 B TSR 2 (BAS JZ 1) ey
PETHBE AR R , 78 N X B KU 5 T AT AN, — ik
JE R A 43 7 2R A P Pl 55, 4 el B 5 i)
T B2 Z2 K ZR 52 m, JORAME . EVPN B XUH4E 1)
) 2 A5 BB A8 A AU TR 25 P I SR A AR 2 I 8 1Y
FAR B, EVPN SURBAL G & 1R o

EVPN U RL AT SR HT BTG BOB0E 2 Fii,

a) HATE R # PE 30 E] PE 1 Fl1 PE 2 [ per ES
A-D Route 1 1/l 5 (2 BTE B, W ES 14% 1050
TEBLC AL, 3 e i i H g e F PE(IRIZ PE 1 5 £ 1]
PE). W PE 14 A M5 P o & A B PE 1 184 AT
LS per ES A-D Route, JLH PE 3 )2 B 1) $ i i=

PE1

k% P
PSR

@2 |

PE2

BGP Update
PN MAC Route)

BGP Update
(EVPN Ethernet A-D Route)

1 EVPN XA

BB EE %1 A /2022/01 | 25




ET L | WT,H G E R EEEA &

Intelligent Platform

F|PE 2,

b) WG AR 3 # PE 3 U E ) — 41 per ES A-D
Route 14 #3815 1Y 2 2 15 R0, W ES 1 4% 8 2 15 1
AL, X HH B T LAE S PE 1A PE 2 [R] B A7 6 2%
Gy PHEE K

Zi b, JCie HAARCR I — Fp oSO A AL 3R] DUAR
P& P URSR AT R TGRS T Ry % P A s ml )
2 3Rt R SRR M 55

3 EVPNXRAZEM G RN 1T AL E P M A7
WEBENRFA TR

3.1 1T E AR R F RN HRFIFK

Wt 5 A 2 sl ) B e A AE R REAE,
JeHIE SGJJD ARCRE T-47 1 ML T e Y A R
VRSSO R AR VR T AR B

X HT N B 6 a2 8 R LR ) ) R 3R RE T R
THE R ECR . EVPN XU IR 55 45 =00 T Xl

%EJr

FEUKEMN EVPN R AR R 3R E N A

Wt 55 R G % BT R G0 ARBSIESSA% O R GE 5
B RGN = A R SE N Y R
3.2 EVPN WA LI INRIEE

FAABGE R B £ AR EVPN LR &
FLrb i 5250 5 P 45 B e 1 PPAL R X EVPN 25 4
J2 T RN 2 2 T B A S Bl I 445 % B 4 11 2R 1 7
EVPN BUH [ 26 2 ) 1) 25 I I i Sk

55148 . R VMware Workstation 1E N LT % &
GFf it EVE-NG SEI0 {7 B R4 2 W 45 K2 15
FUIREE  BERERL KR A 15 1Y M 40 % PR R i 15 R
S PE €, #53 EVPN S M, EVPN 2565 9 2244
B2 B .

W52 & P CE 1SR IS HLEE B & MC-
LAG # R 51z & & EVPN W 4% (%) PE 1 F1 PE 2 #£17 XL
A X 4340 ), WEZE EVPN Type 1/2/3/4 #% b 38 05 11 %
EVPN Type 1/2/3/4 % i SE3AR ST AT an &l 3 s

5530 R M TR BAE S 7 =X, X% EVPN XUH 3

55 SERHPEER B m B R T & P LG R A 4Rl N A S S5 DR ] T A B CR
Bk A B AT, E S BN = SR A VBB T PING kIR , 2 uh & 5 Feb B 2E 51, EVPN A
CE3
60
e irh.1:10.2.1.3/24
198.51.100.3/32 @e=000) )¢
<—:: irb.3:10.2.3.3/24
G—
PE3-vMX-VCP
192.0.2.1/24 192.0.2.11/24
irh.1:10.2.1.1/24 irh.1:10.2.1.2/24
irh.2:10.2.2.1/24 irh.2:10.2.2.2/24
ith3:10.23.1/24 19202224 192.02.22124 41 3.102.3.2/24
-—
B & . =
PE1-vMX-VCP PEI-vMX-VFP 192.02.111/24 PE2—vMX-VFP PE2-vMX-VCP
00
o0 198.51.100.2/32
198.51.100.1/32
B2 EVPN LR
26 | 2022/01/DTPT



AT, M. R ERELA B BEEL
$FEIRE ) EVPN SR B 3R B A B

Intelligent Platform

Path Attribute - ORIGIN: IGP

Path Attribute - AS_PATH: empty

Path Attribute - LOCAL PREF: 100

Path Attribute - EXTENDED_COMMUMITIES

~ Path Attribute - PMSI_TUNNEL_ATTRIBUTE

Flags: @xce, Optional, Transitive, Complete
Type Code: PMSI_TUNNEL_ATTRIBUTE (22)
Length: 9
Flags: @

a ribute -

Tunnel Type: Ingress Replication (6) DETIUTT
0000 0000 0000 0001 0101 .... = MPLS Label: 21
Tunnel I0: tunnel end point -> 172.16.0.11

v Path Attribute - MP_REACH_NLRI

Flags: @x99, Optional, Extended-Length, Non-transit]
Type Code: MP_REACH_NLRI (14)
Length: 28
Address family identifier (AFI): Layer-2 VPN (25)
Subsequent address family identifier (SAFI): Evem (
Next hop network address (4 bytes)
Nusber of Subnetwork points of attachment (SNPA): of

v Network layer reachability information (19 bytes)

p_— A e il A s A

TTENIy T UXOU0T T
~ Path Attribute - MP_REACH_NLRI
Flags: @x9@, Optional, Exten
Type Code: MP_REACH_NLRI (14
Length: 83
Address family identifier (Al
Subsequent address family idi
Next hop network address (4
Number of Subnetwork points
v Network layer reachability i

Flags: @x90, Optional, Extended-Length, Non-transitive, Complete
Type Code: MP_REACH_NLRI (14)

Length: 180

Address family identifier (AFI): Layer-2 VPN (25)

Subsequent address family identifier (SAFI): EVPN (70)

Mext hop network address (4 bytes)
Number of Subnetwork points of attac
Network layer reachability information
EVPN NLRI: MAC Advertisement Route
v EVPN NLRI: Ethernet AD Route L e

rms'!ﬁ:ﬂmﬁznr Toote (1571
T = = -

Route Distinguisher: 0001ac10002107d0 (172.16.0.33:2000)
ESI: 00:11:00:11:00:11:00:11:00:11
Ethernet Tag ID: @

0000 0000 0000 0001 0101 .... = MPLS Label 1: 21
EVPN NLRI: MAC Advertisement Route
EVPN NLRI: Mo e rOTe—se
EVPN NLRI: M

Path Attribute - EXTENDED COMMUNITIES
~ Path Attribute - MP_REACM NLRT

! Route Type: Inclusive Multicast Route (3) |

L————L-ueu—u —————————————— 1
Route Distinguisher: 0001ac10000007d0 (172.16.
Ethernet Tag 10: 2100

v ijun- MAC Advecti

Route Type: MAC Advertisement Route (2) \

Flags: 0x90, Optional, Extended-Length, Mon-transitive, Complete
Type Code: MP_REACH_NLRI (14)

Length: 34
Address fami |

1P Address Length: 32
1Pv4 address: 172.16.0.11

Route Distinguisher: @@elac1eeeebe7de (172

:0a:0.

IP Address Length: @

IP Address: NOT INCLUDED

0000 0000 0000 0001 0009 .... = MPLS Label
> EVPN NLRI: MAC Advertisement Route

Subsequent a
Next hop nety)
Number of Sull
¥ Network layer
1 Route Type: =
ype: Ethernet Segment Route (4)
o D 1

Route Distinguisher: 8001ac1000210000 (172.16.0.33:0)
ESI: ©0:11:00:11:00:11:09:11:00:11

1P Address Length: 32

1Pva address: 172.16.0.33
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Ethernet A—D Route BAS1 advertised

1 100:1 0O 100 labell BASI1 100:1

EVI=ELINE
EVPL=VPN-A

EVI=ELINE

RIB on BAS1
ELINE ES2 200 BAS2  label2 p
BAS3  label3 B

Local AC ID=200(AC to CE2)

| RT=EVI ERT
E(}ZE{A_A\([IPI ]]\;-Al 00(AC to CE1) HrE LHEVPN Layer 2 Community 47 Jf& & 14
Remote AC ID=200(AC to CE2) BAS? i e

EVI=ELINE 3 S

EVPL VPN A (@BAS1 e BAS2 {4 3 ] PE

Local AC ID=200(AC to CE2)
Remote AC ID=100(AC to CE1)

Ethernet A—D Route BAS2 advertised

Route Type| RD | ESI | Tag ID | Label | Next-hop | RT | P/B
[Route Typel RD [ ESI [ Tag ID | Label [ Next-hop [ RT | P/B |

1 100:1 ES2 200 label2 BAS2 100:1 P

(DZH BAS2 Fl1 BAS3 #558 EVPN izt

(@2 I BAS2 il BAS3 %] 4% Ethernet Segment
Route, BAS2 il BAS3 AR 4} ES2 f# i 3% DF (5]
1, BAS2 /£ 4 DF, BAS3 ¥ 4 non-DF)

(3Z 4 BAS2 Fl1 BAS3 J" 4% Ethernet A=D route :
RD=EVI RD
ESI=ES2
Tag ID=local CE ID
Label=downstream assigned VC label

GLAB 4 FE R, BAST YE2E 4 15 4 BAS3
AR E-trunk € E 4

Ethernet A-D Route BAS3 advertised

Route Type| RD | ESI | Tag ID | Label | Next=hop | RT | P/B
[Route Typel RD [ ESI [ Tag ID | Label [ Next-hop [ RT | P/B |

1 100:1 ES2 200 label3 BAS3 100:1 B

B7 EVPN U B 5
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Ethernet A—D Route BAS1 advertised

1 100:1 0O 100 labell BAS1 100:1

EVI=ELINE
EVPL=VPN-A

Local AC ID=200(AC to CE2)
Remote AC ID=100(AC to CE1)

EVI=ELINE
EVPL=VPN-A

Local AC ID=100(AC to CE1) BAS3

Remote AC ID=200(AC to CE2) ’
EVI=ELINE
EVPL=VPN-A

Local AC ID=200(AC to CE2)
Remote AC ID=100(AC to CE1)

RIB on BASI1
ELINE ES2 200 BAS2 label2 P
BAS3 label3 P

Ethernet A—D Route BAS2 advertised

1 100:1 ES2 200 label2 BAS2  100:1 P

(DZ£ 4 BAS2 Tl BAS3 #5# EVPN £ iH 53,
BAS2 Fll BAS3 E~trunk #5281 2 /3 AR 2L,
AR£eitAT DF 624, [A) 4 3 H PE

(2% 71 BAS2 Fi1 BAS3 | #% Ethernet A—=D route
RD=EVI RD
ESI=ES2
Tag ID=local VPWS ID
Label=downstream assigned VC label
RT=EVI ERT
EVPN Layer 2 attributes extended community

=primary

(3BASI [ i} &4 BAS2 #l BAS3 /524 = /] PE,
SEFL BAS2 FI BAS3 Tt 1Y 2 4048

Ethernet A—D Route BAS3 advertised

1 100:1 ES2 200 label3 BAS3 100:1 P
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