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BE

=K B2—4%vy NEIHWOBEH
RTC & L O E){E

RTC M&E

PE QOE

RR DERE

RTC DO EiE

PE

RR

I—bh V7L v>1uig
EBEN

B=

CORFIXRNTR, ZAONAE— I Y (PE) IL—ZFANEEE NS VPNv4 $ KT VPNV6
TL7AYDAORBN BERPRICHNASNDIXAZALIZDOVTHALET,

V=K 27y hMEIKOBEB

NER—A— TF—KDI4 7O\ (BGP)ETFTERERKIL—NUTLIZ(RR) K., Y
FZORIIL SRILAAYF>Y (MPLS ) VPN Z#EAL T, IXTOVPNA L7414 Y O R
BLUPVPNG 7’'LT7A4YIOAZPEIL—ZANKEEFELET, PEIL—RIFE, 1VFR—REEHBD
VPN IIL—T 14 T B&KVEZE (VRF ) AW VPN4/6 7L 74vOVREROYIFLET, Ch
. RRAPEIL—ZRICHETEHBZEVWVPNGG L7141V IOREKEETHIROEETT, COE
Tk, RREPEICETDMNEBREDE FTEHEBNERICHEEAET,

Route Target Constraint(RTC) Tld, RRIFHEZVPNAGTL 71 Y I ADKZEPEICEFELET
o "Wanted, &, PEARENTL71YIREAVR—NTBVRFIHBDZEZEKRLET,

RTC k. RFC 4684 TIEELET, VPNv4 & VPNv6 DEBES5DIFETE, COHR—NIIEH
LW7RLA 773 rfiter "MEAEhET,

L—KBZB—4Y N (RT)DT71LRVTEHE. PEIL—RLEOTXTOHVRF ® VPNRT A
VIR—KN VDARDASHEBENET, PEIL—ZE., COT71IILRVTEHRE, TRLA 77X
) rifilter 1) BGP EFHE LT RRARELET, COT7ANRUVTERELE RT X2 /N—
3 v 7ld. MP_REACH_NLRI & & ¥ MP_UNREACH_NLRI BHO XY ND— - BEIE TAMES
$#} (NLRI) TI>O—R&EhET,



SERMOBGPETFAZONLRI Z7 A )LRICEHRL, COTAILEZEREROETOTIRNND
PRTZANRELTAVARN=ILET, ZEAOBGPETR., COT71I)IRXZFEAL T, RT
ARMENTVRAESHICEDTE, EETS VPNAG 7L 7 1Y IREFEEFEL L VPNV4/6
TL74YvORZHBILET,

RTC AT 2 -HICIE,. MEFNDBGPEF7 TRTC ZHR—NFTBDMENfHYET, DXV,
RREPENRTCZHR—RNITRDHVENHYNET, EELEARBINICTZIENTEEXT,
DFEVY, IXNTORRIL—ZBELPPEIL—ZN—EICRTCEZEHR—NITBZILERFEHYERA,
RTC #HR—KTBDPEII—RE, HAR—RNLBVWPEIL—XNFHBDRETE, RTCRERY MDD
— L THEETZEWVNSZETT ., RTCEHR—KNTBIL—RTR., RTCREILTIT17IC
BYET, RTCZHR—RNLTVEBEWVWIL—ZTIE, FRNZALA XX MY UBIEERRICHEEEL £
IH, RTCRERERENELBA (D2FY, PORNNIVR TA4INRZVTEETENELEA )

ROEEF, RTCHFEEZXRLTVET,

capabiity 11132 (RTFIiter)

3 :I' B WL
OPEN message for vprivd For vpnus
AF ETFiiar axchargs haF_REACH_NLRA
- AF RTFilter Ruine Target Rauts Targe:
PE1installs DefautRT RR installs RT fiker RT:4:1 RRT 1: 2 tar
filler ior RR PE1 implicitly cemying amythingelse)

PE semds all Hs wpnwdis
prefized 1o RR

RR sends only RED mnd
green [not bee) vpovd 6
prefixes o FE1

RTC & L O BHE

RRIE, IXTOVPN4BG 7L 714V IOARAZPEILEELET, PEWFE. RTOAR—KN1TH
nNBEW7L74vO0R%2ROYFLET, ROVI7ENETLT714Y ORIE, BGP EFHZET/\Y
JEBERRENET, "DENIED due to:extended community not supported; & WS X v £—
IHFRRENET,

VPNv4 IZF ¥ ARDBIEXDEH VT,

BGP(4): 10.100.1.3 rcvd UPDATE w/ att: nexthop 10.100.1.1, origin i, localpref 100,
metric 0, originator 10.100.1.1, clusterlist 10.100.1.3, merged path 65003,
AS_PATH , extended community RT:1:2

BGP(4): 10.100.1.3 rcvd 1:2:10.100.1.6/32, label 27 -- DENIED due to: extended
community not supported;

VPNV AZF ¥ ARDFIRFRXDEH)TT,



BGP(5): 10.100.1.3 rcvd UPDATE w/ attr: nexthop ::FFFF:10.100.1.1, origin i,
localpref 100, metric 0, originator 10.100.1.1, clusterlist 10.100.1.3,
merged path 65003, AS_PATH , extended community RT:1:2

BGP(5): 10.100.1.3 rcvd [1:2]12001:10:100:1::6/128, label 23 -- DENIED due to:
extended community not supported;

RTC ORATE

PE OR&TE

vrf definition green

rd 1:2

route-target export 1:2
route-target import 1:2
1

address-family ipv4
exit-address-family

!

vrf definition red

rd 1:1

route-target export 1:1
route-target import 1:1
1

address-family ipv4
exit-address-family
!

address-family ipvé
exit-address-family

router bgp 1

bgp log-neighbor-changes

neighbor 10.100.1.3 remote-as 1

neighbor 10.100.1.3 update-source Loopback0
neighbor 10.100.1.4 remote-as 1
1.4

neighbor 10.100.
!

update-source Loopback0

address-family vpnv4

neighbor 10.100.1.3 activate

neighbor 10.100.1.3 send-community both
neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!

address-family rtfilter unicast
neighbor 10.100.1.3 activate

neighbor 10.100.1.3 send-community extended
exit-address-family

!

address-family ipv4 vrf green

neighbor 10.1.6.6 remote-as 65003

neighbor 10.1.6.6 activate

neighbor 10.1.6.6 send-community both

exit-address-family
!



address-family ipv4d vrf red

neighbor 10.1.5.5 remote-as 65001
neighbor 10.1.5.5 activate

neighbor 10.1.5.5 send-community both
exit-address-family

RR OR&TE

router bgp 1

bgp log-neighbor-changes

neighbor 10.100.1.1 remote-as 1

neighbor 10.100.1.1

neighbor 10.100.1.2 remote-as 1
1.2

neighbor 10.100
!

update-source Loopback0

update-source Loopback0

address-family vpnv4

neighbor 10.100.1.1 activate
neighbor 10.100.
neighbor 10.100.
neighbor 10.100.
neighbor 10.100.
neighbor 10.100.1.

exit-address-family
!

send-community both
route-reflector-client
activate

I

send-community both

N NN

route-reflector-client

address-family rtfilter unicast

neighbor 10.100.1.1 activate

neighbor 10.100.1.1 send-community both
neighbor 10.100.1.1 route-reflector-client
neighbor 10.100.1.1 default-originate
exit-address-family

RTC O EE

BGP EZ U VYA ENDE., ET I rfilter DHEAEE RML E£9F, VPNV4A 8 KT VPNV6 O
BE., Chix 1132 TS,

RR1# show bgp rtfilter unicast all neighbors 10.100.1.1
BGP neighbor is 10.100.1.1, remote AS 1, internal 1link
BGP version 4, remote router ID 10.100.1.1
BGP state = Established, up for 00:14:28
Last read 00:00:01, last write 00:00:56, hold time is 180,
keepalive interval is 60 seconds
Neighbor sessions:
1 active, is not multisession capable (disabled)
Neighbor capabilities:
Route refresh: advertised and received (new)
Four-octets ASN Capability: advertised and received
Address family IPv4 Unicast: received
Address family VPNv4 Unicast: advertised and received
Address family VPNv6 Unicast: advertised and received
Address family RT Filter: advertised and received
Enhanced Refresh Capability: advertised and received
Multisession Capability:
Stateful switchover support enabled: NO for session 1
Message statistics:



InQ depth is 0
outQ depth is 0

Sent Rcvd
Opens: 1 1
Notifications: 0 0
Updates: 6 7
Keepalives: 17 18
Route Refresh: 0 0
Total: 24 30

Default minimum time between advertisement runs is 0 seconds

For address family: VPNv4 Unicast

Session: 10.100.1.1

BGP table version 65, neighbor version 65/0

Output queue size : 0

Index 19, Advertise bit 1

Route-Reflector Client

19 update-group member

RT Filter activate

Community attribute sent to this neighbor

Slow-peer detection is disabled

Slow-peer split-update-group dynamic is disabled
Sent Rcvd

For address family: VPNv6 Unicast

Session: 10.100.1.1

BGP table version 5, neighbor version 5/0
Output queue size : 0

Index 3, Advertise bit 1

Route-Reflector Client

3 update-group member

RT Filter activate

Community attribute sent to this neighbor
Slow-peer detection is disabled

Slow-peer split-update-group dynamic is disabled

For address family: RT Filter

Session: 10.100.1.1

BGP table version 52, neighbor version 52/0
Output queue size : 0

Index 13, Advertise bit 0

Route-Reflector Client

13 update-group member

NEXT_HOP is always this router for eBGP paths
Community attribute sent to this neighbor
Default information originate, default sent
Slow-peer detection is disabled

Slow-peer split-update-group dynamic is disabled

Sent Rcvd
Prefix activity: -——— -——
Prefixes Current: 1 2 (Consumes 160 bytes)
Prefixes Total: 1 2
Implicit Withdraw: 0 0
Explicit Withdraw: 0 0
Used as bestpath: n/a 2
Used as multipath: n/a 0
Outbound Inbound

Local Policy Denied Prefixes: = -------- = ——————-
Bestpath from iBGP peer: 2 n/a



Total: 2 0
Number of NLRIs in the update sent: max 1, min 0
Last detected as dynamic slow peer: never
Dynamic slow peer recovered: never
Refresh Epoch: 1
Last Sent Refresh Start-of-rib: never
Last Sent Refresh End-of-rib: never
Last Received Refresh Start-of-rib: never
Last Received Refresh End-of-rib: never

Sent Rcvd

Refresh activity: -———— —-————
Refresh Start-of-RIB 0 0
Refresh End-of-RIB 0 0

Address tracking is enabled, the RIB does have a route to 10.100.1.1

Connections established 16; dropped 15

Last reset 00:14:28, due to Peer closed the session of session 1
Transport (tcp) path-mtu-discovery is enabled

Graceful-Restart is disabled

PE

debug bgp all

BGP: 10.100.
BGP: 10.100.
BGP: 10.100.
BGP: 10.100.

active OPEN has CAPABILITY code: 1, length 4
active OPEN has MP_EXT CAP for afi/safi: 1/132
accept RTC SAFI

e
W W w w

PE1# show bgp rtfilter unicast rt 1:1
BGP routing table entry for 1:2:1:1, version 3
Paths: (1 available, best #1)
Advertised to update-groups:
13
Refresh Epoch 1
Local
0.0.0.0 from 0.0.0.0 (10.100.1.1)

Origin IGP, localpref 100, weight 32768, valid, sourced, local,

RT generation: import
rx pathid: 0, tx pathid: 0x0

AF rtfilter SEF I —7TEFEALE T,

PE1l# show bgp rtfilter unicast all update-group 13
BGP version 4 update-group 13, internal, Address Family: RT Filter
BGP Update version : 12/0, messages 0
Extended-community attribute sent to this neighbor
Topology: global, highest version: 12, tail marker: 12
Format state: Current working (OK, last not in list)
Refresh blocked (not in list, last not in list)

active rcvd OPEN w/ optional parameter type 2 (Capability)

best

len 6

Update messages formatted 1, replicated 1, current 0, refresh 0, limit 1000

Number of NLRIs in the update sent: max 2, min 0
Minimum time between advertisement runs is 0 seconds
Has 1 member:

10.100.1.3

PE » 8%{E& 15 RTFilter 2L E T,



PE1l# show bgp rtfilter unicast all neighbors 10.100.1.3 advertised-routes

BGP table version is 8, local router ID is 10.100.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i1 - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, ¢ RIB-compressed,

Origin codes: i - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
*>  1:2:1:1 0.0.0.0 32768 1
*>  1:2:1:2 0.0.0.0 32768 1

Total number of prefixes 2
W= BZ=TFIRNXN=29TOTL 74V ORAOIIA—FT1200F, BEZATLESD
BEEANAN, L= N EX—TYRNOBEREENAIINTT, CREILEIZIIZTI1EBHTT,
EROBITIE, rfiter L7414V ORX T1:21:114 &, ROKSICFI—RENFET,

N EBEEVATLAEETT,
R2BERIZIIZTABEORATEYTRAT7TT (10 #E ) (RFC 4360 238 )
11— 2=y NBBTT
RRIFF7Z7AIN 74 Z2%EPE(RRIUYSATURN)ICEELET, ChiFHRFFE, RRIZTAN
TOVPNVA IL— KA RETHDEHTT,

BGP(10): (base) 10.100.1.1 send UPDATE (format) 0:0:0:0, next 10.100.1.3,
metric 0, path Local

PERT7AILRDt 71400222 FEL. A VARM—IULET, LEARE, RRIZEINTHEE
TENET,
(debug bgp rtfilter unicast updates)

BGP(10): 10.100.1.3 rcvd UPDATE w/ attr: nexthop 10.100.1.3, origin 1,
localpref 100, metric 0, community no-export

BGP(10): 10.100.1.3 rcvd 0:0:0:0

BGP(4): Default RT filter installed for 10.100.1.3

RR & PE1 A 5 rtfilter 22EL. 1 >ARM—=J)LLET,
(debug bgp rtfilter unicast updates)

BGP(10): 10.100.1.1 rcvd UPDATE w/ attr: nexthop 10.100.1.1, origin i,
localpref 100, metric O

BGP(10): 10.100.1.1 rcvd 1:2:1:1

BGP(4): 1:2:1:1 RT filter installed for 10.100.1.1

BGP: installing rt filter on 10.100.1.1

BGP: add installed RT filter 1:2:1:1 for 10.100.1.1

BGP(10): 10.100.1.1 rcvd 1:2:1:2

BGP(4): 1:2:1:2 RT filter installed for 10.100.1.1

BGP(4): 1:2:1:2 Initiating an incremental table walk for 10.100.1.1
BGP: installing rt filter on 10.100.1.1

BGP: add installed RT filter 1:2:1:2 for 10.100.1.1

RRETCEZBLETAILRZRELET,

RR1# show bgp vpnv4 unicast all neighbors 10.100.1.1 received rtfilters
Address family: VPNv4 Unicast

Extended community filter has: 2 entries with default filtering disabled
Incremental refresh walk mode



Status codes: * valid, S Stale > installed
Route-Target Outbound Filter

*> Extended Community RT:1:2

*> Extended Community RT:1:1

PERBENPRTZECRT 71N E2EA VAN =ILEEA. PENRRASTFIAILNDtT
IR ESELLEED, PEKINTOVPNANG L7 1Y IOREEELET,

PEl# show bgp vpnv4 unicast all neighbors 10.100.1.3 received rtfilters
Address family: VPNv4 Unicast
Extended community filter has: 1 entries with default filtering enabled
Incremental refresh walk mode

F7AILRNDORT 74 )\ R2%EERT S, AF rtfilter T Mneighbor x.x.x.x default-originate s %
HELETD,

RROUZATVNETUIDORR TR, ChABBNICERENET,
RR

router bgp 1

address-family rtfilter unicast

neighbor 10.100.1.1 activate

neighbor 10.100.1.1 send-community both
neighbor 10.100.1.1 route-reflector-client

neighbor 10.100.1.1 default-originate
exit-address-family

L—=bhUVU7LYy>10kE

FLORT DA VR—RAREENDD, LB RTOAR—KNFEIRENDE, PEAST R
LA 773U VPNV4/6 D RRAI—K UTLYZIANFEEFEENET,

LV VRF AFRREENDE, PEARRAIN—NDUTLYZ1ZEELET,

EE50FBATE, RTCATIVTA7ThnE, RRETXTO VPNv4/6 7L 7 14 v U AiE PE
ICIEBELERBA, EEENDEY RME RT 7ML RICE > TREENET,

BEE1T

- TOZHhIL BHR—bE RFI XN - Cisco Systems
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