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AFI(Address Family Identifier)= BGP BZ29| SF & LIEIHLICH 2= IPv42| B 11 IPv6 Q|
8L 27t }&Lch

% & SAFI(Address Family Identifier)= 2t E Z/F 2| F7F EAIYLICHo|= &ilo|&0| X[EE|X| &f
2 Z29o| 42 10|11 Blo|g0| X|HE BRo| A2 4Lt

IPv42| Bl|0|= 0| X[HE|X| 82 |RLIZHAE = AFI 11+ SAFI 1Lt

IPv48 FLIFHAEZ Bi|0|2 0| AFI 11 SAFI 4L |Ct.

IPv62| Bllo|E 0| X|HE|X| 2f2 RLIFHAE = AFI 2 & SAFI 1]LICH

IPv6& FLIFHAEE= AFI 2 & SAFI 4L},

802 0] X|IHE FLIFHAE(LU)E RFC 3107 "BGP-40i M o€ HE ME"ol|zt & Lich.

o|% Ue 2llo|gol XIHE|X| &f2 RUIFHAEE 2|0I5t=2 2 SAFI 1 & LUE Bllolgol XIHE |U
HAEE o|0|3t2 2 SAFI 4Lt

Cisco 10S® XR0{|= "allocate-label aII| route-policy ..."7t HR3HLE D27t AEE[X| L AL CHS
BGP A I|7{0| SAFI 42 ™Mut&|X| of&LCt.

StLES| BGP MIMO{ M IPv4/vG SLIFHAERL Bl0|1€ |FLIFHAEE B 5 Cisco IOS® XRO|A X|&
I|X| erot& Lt

Cisco I0S® XROlA B BGP Al4ofA{ Bllolg o] X|HE|X| et o0l X|HEIE S X|MstE &
U2 6.2.10M = ERA&LICH

Bh Mol M & C A-EE = ole B2, OX Y22 22 Ho|o|E/& S| 20| CHE SAFIA =

MEIIHELE o™ Mg R elsta = EX|7t FuCt.

|I0S-XR 6.2.1 101 10S- R EE AYst= EFRE{o|AM S U BGP M[Moi|A SAFI 11t 48 25
ot et RE 7t Chg & EAIFLICH

bgp[ 1051] : %ROUTI NG BGP- 4- | NCOVPATI BLE_AFI : | Pv4 Unicast and | Pv4 Label ed-uni cast Address
fam lies together are not supported under the sane nei ghbor.

0| 21 HA|X|= 10S-XR 5.3.0 2! |0S-XR 5.2.20] A7HE|RA& L|Ct.
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Marker: fffffffffffffrfffrrrffrrrfrfeeee
Length: 95
Type: OPEN Message (1)
Version: 4
My AS: 65883
Hold Time: 188
BGP Identifier: 18.186.1.4
Optional Parameters Length: 66
¥ Opticnal Parameters
¥ Opticnal Parameter: Capability
Parameter Type: Capability (2)
Parameter Length: 6
¥ Capability: Multiprotocol extensions capability
Type: Multiprotocol extensions capability (1)
Length: 4
AFI: IPv4 (1)
Reserved: @@
SAFI: Unicast (1)
¥ Optional Parameter: Capability
Parameter Type: Capability (2)
Parameter Length: 6
¥ Capability: Multiprotocol extensions capability
Type: Multiprotocol extensions capability (1)
Length: 4
AFI: IPv4 (1)
Reserved: @@
SAFI: Labeled Unicast (4)
Optional Parameter: Capabilit

-~ wr T - [

o|O]x][ 1
CtE2 UEEH T HE N 10Sol| CHE MM MHEF LUER 7 El 10S-XR2| of 2IL|Ct.

I0S-XR:

RP/ 0/ 0/ CPUO: R4#show bgp neighbor 10.100.1.8

BGP nei ghbor is 10.100.1.8
Renot e AS 65003, |ocal AS 65003, internal link
Renote router 1D 0.0.0.0
BGP state = Ildle

Connections established 0; dropped O

Local host: 10.100.1.4, Local port: 179, |IF Handle: 0x00000000

Foreign host: 10.100.1.8, Foreign port: 33396

Last reset 00:00:14, due to BGP Notification sent: unsupported/disjoint capability
Time since last notification sent to neighbor: 00:00: 14

Error Code: unsupported/disjoint capability

Notification data sent:



None
|I0S 2tRE{= 0| ZAx|aef|o|M @ 7o CHEt syslog HIAIX|E QM EFLICEH

*Aug 8 12:40:44.719: 9BGP- 3- NOTI FI CATI ON: received from nei ghbor 10.100.1.4 active 2/7
(unsupported/ di sjoint capability) 0 by

|IOS-XR T3 A|F AHE
UEE LU T4

BGP Q17 C|HO|A & ot "address-family ipv4 unicast"E T435t04 BGP Aol CH&H ipv4
RUINAEE g5 3fLIct

BGP QI C|HIO|A 2 of2Hod| "address-family ipv4 labeled-unicast"E 435104 BGP A|A0d| CH
3l ipv4 BI0|E20| X|HE RLIFHAEE & g5tgLICt.

BGP QI C|HIO|A 2 of2Hod| "address-family ipv6 labeled-unicast"E T 435+04 BGP A|Aof| CH
afl ipve ZilO|2 0| XIHE RLIFHAEE &85 gfLIC.

|OS-XRO0{| M AFI/SAFI =& BGP I|o{HdZ M EL|Ct.

CH2 2 SAFI 11} 471 25 U= BGP A2 of Lt

router bgp 65003

address-family ipv4 unicast

redi stribute connected

al | ocate-label all unlabel ed-path

nei ghbor 10.100.1.7

renot e-as 65003

updat e- sour ce LoopbackO
address-family ipv4 unicast

route-reflector-client
|

address-family ipv4 labeled-unicast
route-reflector-client

2R E BGPO|E "FAZ FLIFHAE"R QI "FAF B|0IE RLIFHAE"= SI&LICHSAFI1 2 4
ZE2& 25 0| 5tLto| BGP E|o|=0ofl A& Fuct.

BGP Ello|&

|I0S-XRO| 6.2.12Ct LEHEIRHL  £[&l HTEHO|E 4#tgiolU LU ZEE X{& & BGP EIO|E
o] 3Ltk A&LICE. Ol= BHRE bgp OF2Holl "address-family ipv4 unicast" &= "address-family
ipv6 unicast"Bt TL(BE3hHE £ UCt= Abalol ofsl BEdghL|Ct 2t E bgp Of2Hod| "address-

family ipv4 labeled-unicast" 55 £ "address-family ipv6 labeled-unicast"S 71438 = & LIC.

=
clO|2 2 AF8 7L A8 sHX| 2™ O|™o| +=4lgt 2 & MH[EfLICHIOS-XR 6.2.1 FollE
clo|2 B CHE B2 U & BRIt ME CI2H EAEUCLZE FIH AN E= -2 O E



SAFI0] o|5l =& EL|C}.

CHS 2 AFI 1/SAFI 4§ AFE3H= BGP EHIO|22| A2 o LICt ZE T Aol CHal 2flo|E &2 ol
Malzlof ez o| Z2= ZZH dlo|20 &7 MEELIChU 2 LU Z2E XZE BGP E|O|

| StLHE 0|22 S A7} "show bgp ipv4 unicast” 2! "show bgp ipv4 labeled-unicast"! B o 2
|

Wh

RP/ 0/ 0/ CPUO: R4#show bgp i pv4 unicast 10.100.1.1/32
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 5 5

Local Label: 24000
Last Modified: Aug 6 15:03:59.574 for 16:06: 13
Paths: (1 available, best #1)
Advertised to update-groups (with nmore than one peer):
0.3 0.4
Advertised to peers (in unique update groups):
10.1.45.5
Path #1: Received by speaker 0
Advertised to update-groups (with nmore than one peer):
0.3 0.4
Advertised to peers (in unique update groups):
10.1.45.5
65002 65001
10.1.24.2 from 10.1.24.2 (10.100.1.2)
Recei ved Label 24003
Oigin I GP, local pref 100, valid, external, best, group-best, labeled-unicast
Received Path I D 0, Local Path ID 0, version 5
Oigin-AS validity: not-found

ZZ 7} "labeled-unicast"2 E A|E|L|C}.

RP/ 0/ 0/ CPUO: RA#show bgp i pv4 labeled-unicast 10.100.1.1/32
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RI B SendThl Ver
Speaker 5 5

Local Label: 24000
Last Modified: Aug 6 15:03:59.574 for 16:08:41
Paths: (1 avail able, best #1)
Advertised to update-groups (with nore than one peer):
0.3 0.4
Advertised to peers (in unique update groups):
10.1.45.5
Path #1: Received by speaker 0
Advertised to update-groups (with nore than one peer):
0.3 0.4
Advertised to peers (in unique update groups):
10.1.45.5
65002 65001
10.1.24.2 from 10. 1.24.2 (10.100.1.2)
Recei ved Label 24003
Oigin IGP, local pref 100, valid, external, best, group-best, labeled-unicast
Received Path ID 0, Local Path ID 0, version 5
Oigin-AS validity: not-found

ZAZ 7} "labeled-unicast"2 E A|EILICI.

BRI UL LUR 25 EXfst= 89 24 B2 ID7t &L



RP/ 0/ 0/ CPUO: R4#show bgp ipv4 labeled-unicast 10.100.1.1/32 detail
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RI B SendTbl Ver
Speaker 30 30

Local Label: 24003 (no rewite);
Fl ags: 0x00003028+0x00010000;
Last Modified: Aug 30 10: 45:50.502 for 00:01:59
Pat hs: (2 avail able, best #1)
Advertised | Pv4 Unicast paths to peers (in unique update groups):
10.100.1.8 10.100.1.9
Advertised | Pv4 Label ed-uni cast paths to update-groups (with nore than one peer):
0.8
Path #1: Received by speaker 0O
Fl ags: 0x4000000009060205, inport: 0x20
Advertised | Pv4 Unicast paths to peers (in unique update groups):
10.100.1.8 10.100.1.9
Advertised | Pv4 Label ed-uni cast paths to update-groups (with nore than one peer):
0.8
65001, (Received froma RR-client)
10.100.1.9 (netric 2) from 10.100.1.9 (10.100.1.9)
Oigin IGP, netric O, |local pref 100, valid, internal, best, group-best
Received Path ID 0, Local Path ID 1, version 29
Path #2: Received by speaker 0O
Fl ags: 0x4080000008020205, inport: 0x20
Not advertised to any peer
65001, (Received froma RR-client)
10.100.1.9 (netric 2) from 10.100.1.9 (10.100.1.9)
Recei ved Label 24001
Oigin IGP, netric O, |local pref 100, valid, internal, labeled-unicast
Received Path ID 0, Local Path ID 0, version O

EZd tlolg ¥ HYs

BGPo| =&l EE A

e AA S'Eﬂ E2Z MPLS til0|E & AT 5 5l2{™ "allocate-label" B S T A5
OF EfL|Ct.O| H&d0| Qo

~ ]
Z20l 2Z d|o|Z0]| & LILCt.

RP/ 0/ 0/ CPU0: R4#conf t

RP/ 0/ 0/ CPUO: R4( confi g) #router bgp 65003

RP/ 0/ 0/ CPUO: R4( confi g- bgp) # address-family ipv4 unicast

RP/ 0/ 0/ CPUO: R4( confi g- bgp- af ) #allocate-label ?

al | Al'l ocate | abels for all prefixes

route-policy Use a route policy to select prefixes for |abel allocation

clolg &€E2 ZE d2ol Oisl E= FEE 3= YAl e g dehLct.

|I0S-XRe| MZ2 F#

I0S-XR2| 0| T30 A S U BGP MMM USt LUE 25 e | Bt EAIELICHo| &
IE I0S-XR ZE|A 5.3.0 ,-J 2.204 A7HELICH I0S-XR EE2|A 6.2.10|M B 7} MHELICH S
st BGP MIAoiAM Blolg XI ol Bf|o|2 0| X|HEZ|X| et&LCt.

0q:
RP/ 0/ 0/ CPUO: i os#conf t

RP/ 0/ 0/ CPUO: i os(confi g) #router bgp 65001
RP/ 0/ 0/ CPUO: i os(confi g- bgp) #add ipv4 unicast



RP/ 0/ 0/ CPUO:
RP/ 0/ 0/ CPUO:
RP/ 0/ 0/ CPUO:
RP/ 0/ 0/ CPUO:
RP/ 0/ 0/ CPUO:
RP/ 0/ 0/ CPUO:
RP/ 0/ 0/ CPUO:
RP/ 0/ 0/ CPUO:
RP/ 0/ 0/ CPUO:

os(confi g- bgp- af ) #exit

os(confi g- bgp) #neighbor 10.0.0.1
os(confi g- bgp- nbr) #remote-as 65001
os(confi g- bgp- nbr) #exit

os(confi g- bgp) #neighbor 10.0.0.1

os(confi g- bgp- nbr) #address-family ipv4 unicast
os(confi g- bgp- nbr - af ) #exit

os(confi g- bgp- nbr) #address-family ipvé4 labeled-unicast
os(confi g- bgp- nbr - af ) #commit

RP/ 0/ 0/ CPUO: Aug 21 14:14:22.222 : bgp[1052]: %ROUTING-BGP-4-INCOMPATIBLE_AFI : IPv4 Unicast and
IPv4 Labeled-unicast Address families together are not supported under the same neighbor.

Ol 2F MIAIX|ofl CHEF HF:

IPv4 Labeled-unicast EE & IPv6

Ol HIAIXIS AFSRE7H & Ut |01 ofHol IPv4 S LIFHAE S} |
J312 2 LIEHLICHO| S5 T4 K|

Unicast 2! IPv6 Labeled-unicast T4 MYUz2|E 25 7+
Z|X| k& LTt

3 shed: B Efofl 27H0] LIOJb M44S T AIBHLICE S M Q1T ClbholA MMOIM RLIFHAE
FAZE AT & N Q1T ClutolA MMolA Blo120| XINE RLIHAE FARE TAIE
it

|IOS-XR EBHRE{ & 7to| = BGP M|4dof CHEt ZAZ|22i0]M of.ZF BGP M|[Mof| CHE(F = tl) =4
At Ect

host nanme R1

interface LoopbackO

i pv4 address 10.100.1.1 255.255. 255. 255
!
interface Loopbackl

i pv4 address 10.100.1.101 255. 255. 255. 255
!
router bgp 65001

address-fam |y ipv4 unicast

!

nei ghbor 10.100. 1.2

renote-as 65001

update-source Loopback0
address-fam |y ipv4 unicast

!

!

nei ghbor 10.100. 1. 102

renote-as 65001

update-source Loopbackl
address-fam |y ipv4 | abel ed- uni cast
!

1

host namre R2

interface LoopbackO

i pv4 address 10.100.1.2 255.255. 255. 255

!

interface Loopbackl

i pv4 address 10.100.1.102 255. 255. 255. 255
!

router bgp 65001

address-fam |y ipv4 unicast
!



nei ghbor 10.100.1.1

renot e-as 65001
update-source Loopback0
address-fam |y ipv4 unicast
]

]

nei ghbor 10.100. 1. 101

renot e-as 65001
update-source Loopbackl
address-fam |y ipv4 | abel ed- uni cast
]

]

I0S-XR 6.2.10{lAM US} LUl 25 7|2 VRF2| S8t BGP MMM R|&EL|CH
BGP M|MO| LHE EE= 2|8 BGPQIX| 08 = S25HK| et&L|Ct.
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2|
=

local-labeled-
(of: rx gilo|2 route (safi-
Z3) unicast)
disable B
AtE35to4 A3
10 SAFI-4 Z1
11 NHU SAFI-1 &3] 6.2.1 O|™: B lL|Ct.
12 SAFI-4 ZT1
13 olL|2 NHS SAFI-1 Ja*:v_
14 SAFI-4 3
15 NHU SAFI-1 *Eil 6.2.1 O|™: o lLiCt
16 SAFI-4 &1
E 1iBGP X! eBGP A|Adof CHEH &1 SEf

NHS = Next Hop Self

13
oy

NHU = $H4Z8E|X| &t 2 O & QlLICH
NHU7} &8t AL, 0| next-hop self7} iBGP A|Ad0| CHa A E|X| ot olo|ghLict.
BGP A X|7H7} eBGP I|0{0i & & f NHSE= &4 sHEElLICt
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next-hop-self T30 [} 2} IBGP A L|FHE &6
CHE 718 S22 NHUJLIC

il 0| ZHR:pathE best-path EEE add-pathZ2 EA|E ZZ & stLtol dlo|€ 0] X|™E|X| of
UHI—F tlo|2 0| X|HE Z=oitt Bllo|E0| XI™EX| gf2 He=E ZtFFL|CH

EE Huto| 39 x|¢ 9| d20o| 50| ELYLICLSE(H 2~4)0l et BEJH U, LU E= = T
E ZILE=X| R & A8

F7t B2 (ADD-PATH) 7|50| &/d3t(0] /1 BE7} "add-path" 2 EAIE B2 8id B2 §4
T aid 2E Fusts Yo HEg s Lo

"2 B|0|Z /7ot "= e S oln[FLchE e o I |E2t &M EllolS S &= = /UX|T
cflo|= ol x| =|X| 2Rk & LICt "allocate-label" B0 8 24 golg0o| dR|=x| et&LICt

MFALE AHAMIS| & elstod 2A i[o|= 0| U=X| & lF = AU &LICH"show bgp <prefix> detail" &
£ "show route <prefix> detail"S AFEEfLIC}.

CtE ololME ESFALZL o] gio] = &l=| (I 2k SAFI 1 Z|o1R) =2Z 2f|lo|= 0| EFEIX| &f
&LCt.

RP/ 0/ 0/ CPU0: R2#show bgp ipv4 labeled-unicast 10.100.1.5/32 detail
BGP routing table entry for 10.100.1.5/32

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 3 3

Fl ags: 0x04001001+0x00000000;
Last Modified: Sep 5 03:44:45.647 for 01:01: 27
Paths: (1 avail able, best #1)
Advertised to update-groups (with nore than one peer):



0.3
Path #1: Received by speaker 0
Fl ags: 0x4000000001040207, inport: 0x00
Advertised to update-groups (with nmore than one peer):
0.3
Local, (Received froma RR-client)
10.100.1.1 (netric 2) from 10.100.1.1 (10.100.1.1)
Oigin inconplete, netric O, |local pref 100, valid, internal, best, group-best
Received Path I D 0, Local Path ID 1, version 3

RP/ 0/ 0/ CPU0: R2#show route 10.100.1.5/32 detail

Routing entry for 10.100.1.5/32
Known via "bgp 65001", distance 200, nmetric 0, type internal
Installed Sep 5 03:44:45.480 for 01:01: 37
Routi ng Descriptor Bl ocks
10.100.1.1, from 10.100.1.1
Route metric is O
Label : None
Tunnel ID: None
Ext ended conmunities count: O
NHI D: OxO( Ref : 0)
Route version is 0x23 (35)
No local label
| P Precedence: Not Set
QS Goup ID Not Set
Fl ow-tag: Not Set
Route Priority: RIB_PRI ORI TY_RECURSI VE (12) SVD Type RIB_SVD TYPE_LOCAL
Downl oad Priority 4, Downl oad Version 52
No advertising protos.

EdEolE 85
Blolgol XI¥=IX| k2 Z2oj BlolE &

712XMo 2 gjlojgo| X|HEE|X| of2 ZAZ(SAFI 1)E "allocate-label" @20 2 HE A0 &i|0]
E0| XIHEIX| & &LICH

|I0S-XR & Z|A 6.5.1. ol = "allocate-label" EZ0i| CHEt "unlabeled-path” 7| H{E7F U222 7[0|
£0| X|IHE|X| 2 Z2olx Bllo|E2 EEE &= U&LICH.

RP/ 0/ 0/ CPUO: Rd#conf t
RP/ 0/ 0/ CPUO: R4(confi g) #router bgp 65003
RP/ 0/ 0/ CPUO: R4(confi g-bgp) # address-family ipv4 unicast
RP/ 0/ 0/ CPUO: R4(confi g- bgp- af ) #allocate-label all ?
unl abel ed-path Al locate |abel for unlabeled paths too
<cr>
RP/ 0/ 0/ CPUO: R4(confi g- bgp- af ) #allocate-label all unlabeled-path ?
<cr>
RP/ 0/ 0/ CPUO: R4( confi g- bgp- af ) #allocate-label all unlabeled-path
RP/ 0/ 0/ CPUO: R4( confi g- bgp- af ) #commit

ZZ2I7I SAFE 1 AZ20|22 £AIE Ylo|g0] gi&LCt.
"unlabeled-path" BZ [HZ 0l O|A| £Z 2l|o[E 0] U&LICt
RP/ 0/ 0/ CPUO: R4#show bgp ipv4 labeled-unicast 10.100.1.1/32 detail

BGP routing table entry for 10.100.1.1/32
Ver si ons:



Process bRI B/ RIB SendTbl Ver
Speaker 16 16
Local Label: 24003 (Nno rewite);
Fl ags: 0x01303028+0x00000000;
Last Modified: Aug 27 19:08:47.502 for 00:00: 59
Paths: (1 available, best #1)
Advertised | Pv4 Unicast paths to update-groups (with nore than one peer):
0.3
Advertised | Pv4 Label ed-uni cast paths to update-groups (with nore than one peer):
0.7
Advertised | Pv4 Label ed-unicast paths to peers (in unique update groups):
10.1.45.5
Path #1: Received by speaker 0
Fl ags: 0x4000000009040207, inport: 0x20
Advertised | Pv4 Unicast paths to update-groups (with nore than one peer):
0.3
Advertised | Pv4 Label ed-uni cast paths to update-groups (with nore than one peer):
0.7
Advertised | Pv4 Label ed-unicast paths to peers (in unique update groups):
10.1.45.5
65001, (Received froma RR-client)
10.100.1.10 (netric 2) from 10.100.1.10 (10.100.1.10)
Oigin IGP, netric O, |local pref 100, valid, internal, best, group-best
Received Path I D 0, Local Path ID 1, version 16

RP/ 0/ 0/ CPUO: R4#show route 10.100.1.1/32 detail

Routing entry for 10.100.1.1/32
Known via "bgp 65003", distance 200, metric O

Route version is 0x4 (4)

Local Label: 0x5dc3 (24003)
| P Precedence: Not Set

a2 E 10 M 477k K| 2] #HO|A 7} S ElL|CE.

"allocate-label" BEE M7HE [Mf 2Z Bil0|Z 0| 05| & E|= O|RE Yot=E M debug "debug
bgp label"S AELICt

g &H

iul
Ojo
=

RP/ 0/ 0/ CPUO: RA#debug bgp label
RP/ 0/ 0/ CPUO: R4#show debug

#H###  debug flags set fromtty 'con0_0_CPUD'  ####
i p-bgp default label flag is ON w th val ue ' ##########

EY HFA EE HF AL O&0 CHsll o] CIHE AEst= Zol E&LICLHE EH OIS 2
LICt.

o>

RP/ 0/ 0/ CPUO: R4#sh running-config route-policy match-prefix
route-policy match-prefix
if destination in (10.100.1.1/32) then
pass
el se
drop
endi f
end- policy
1



RP/ 0/ 0/ CPUO: R4#debug bgp label route-policy match-prefix
RP/ 0/ 0/ CPUO: R4#show debug
#### debug flags set fromtty 'con0_0_CPUO'  ####

ip-bgp default label flag is ON with val ue '######mat ch- pr ef i x####'

RP/ 0/ 0/ CPUO: R4#con t

RP/ 0/ 0/ CPUO: R4( confi g) #router bgp 65003

RP/ 0/ 0/ CPUO: R4(confi g- bgp) # address-family ipv4 unicast
RP/ 0/ 0/ CPUO: R4(confi g- bgp-af)#no  allocate-label all
RP/ 0/ 0/ CPUO: R4( confi g- bgp- af ) #commit

RP/ 0/ 0/ CPUO: Aug 23 12:43:02.786 : bgp[1048]: [default-Ibl] (ip4u): Label conputation done:
tabl e=TBL: default (1/1), net=10.100.1.1/32: netfl=0x05043001,

pat h=0x1073ed5c(10. 1. 24. 2/ 32, 10. 1. 24. 2, 0, 0x400000000d060001), pat hrcvdl abel =24002: asbr =1,
rr=0/1, nhsel fcount=1: result="I|abel required"
O| BFE{7F 5 At 10.100.1.1/3204 CHEH o[22 &

9| BGP AM|40d| CHSH next-hop-self§ 7t x| UASE & Qe = U&LICEHOIZEA 5t of ™S Ato]
2Z gf|lo|go| E g LCt.

>

zZH glolg2 o= Zo| RXIELICH

RP/ 0/ 0/ CPUO: R4#show bgp ipv4 unicast 10.100.1.1/32 detail
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 13 13

Local Label: 16002 (no rewrite);
Fl ags: 0x05043001+0x00000200;
Last Modified: Aug 23 12:37:11.133 for 00: 05:53
Paths: (1 available, best #1)
Advertised to update-groups (with nmore than one peer):

0.6
Advertised to peers (in unique update groups):
10.1.46.6 10.100.1.8 10.100.1.7

Path #1: Received by speaker 0
Fl ags: 0x400000000d060001, import: Ox1f
Advertised to update-groups (with nmore than one peer):

0.6
Advertised to peers (in unique update groups):
10.1.46.6 10.100.1.8 10.100.1.7

65002 65001
10.1.24.2 from 10.1.24.2 (10.100.1.2)
Recei ved Label 24002
Oigin I GP, local pref 100, valid, external, best, group-best, inport-candidate
Received Path I D 0, Local Path ID 1, version 13
Oigin-AS validity: not-found

RP/ 0/ 0/ CPUW0: R4#show route 10.100.1.1/32 detail
Routing entry for 10.100.1.1/32
Known via "bgp 65003", distance 20, netric 0, [ei]-bgp, |abeled unicast (3107)
Tag 65002, type external
Installed Aug 23 12:37:11.440 for 00:06: 02
Routi ng Descriptor Bl ocks
10.1.24.2, from 10.1.24.2, BGP external
Route metric is O
Label : 0Ox5dc2 (24002)



Tunnel | D: None
Ext ended communities count: O
NHI D: OxO( Ref : 0)
Route version is 0x4 (4)
Local Label: 0x3e82 (16002)
| P Precedence: Not Set
QS Goup ID: Not Set
Route Priority: RIB_PRI ORI TY_NON RECURSI VE LOW (11) SVD Type RI B_SVD TYPE_LOCAL
Downl oad Priority 4, Downl oad Version 28
No advertising protos.

ZZ tjlo|Eo| Eeotx| g2 F? CIHIE ChE HAIXIE EA[EfLICH

LS

RP/ 0/ 0/ CPUO: Aug 23 13:01:15.801 : bgp[1048]: [default-Ibl]: Prefix 10.100.1.1/32:()doesn't
require label, releasing

RP/ 0/ 0/ CPUO: Aug 23 13:01:15.801 : bgp[1048]: [default-1bl]: bgp_| abel _rel ease_| abel : perform
| abel rel ease onnet 10.100.1.1/32net retain O | abel _retain O

HSFA7ELFIBO| 1= B9 HF Aol 2llo|S0| X|HE[I=X] 04F X allocate-labelO| iE & F Al

ol M8&|=X| ool et &2k ELcH
CHS M5 Ao] CHal =412 BI0|2 2 240022L|Ct. BGPOE allocate-label 20| gio2 =
LFIBO| AX|=|X| & &LICtH

RP/ 0/ 0/ CPUO: R4#show bgp ipv4 unicast 10.100.1.1/32
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 4 4
Local Label: 24002

Last Modified: Aug 8 13:52:57.276 for 00: 00: 36

Paths: (1 avail able, best #1)

Advertised to update-groups (with nore than one peer):
0.6

Advertised to peers (in unique update groups):
10.100.1.7

Path #1: Received by speaker 0

Advertised to update-groups (with nore than one peer):
0.6

Advertised to peers (in unique update groups):
10.100.1.7

65002 65001
10.1.24.2 from10.1.24.2 (10.100.1.2)

Received Label 24002

Oigin I GP, local pref 100, valid, external, best, group-best, |abel ed-unicast
Received Path ID 0, Local Path ID 0, version 4
Oigin-AS validity: not-found

router bgp 65003

bgp unsaf e-ebgp-policy

address-fam |y ipv4 unicast

!

RP/ 0/ 0/ CPUW0: R4# show mpls forwarding

Local Qutgoing Prefix Qut goi ng Next Hop Byt es

Label Label or ID Interface Swi t ched

24000 Aggregate 10.1.24.0/ 24 def aul t 0

24001 Aggregate 10.1.45.0/ 24 def aul t 0

Ol= 74<>
AATT

allocate-label Z230|

2Z 0|2 0| LFIBO| E A|E|L|C}.



router bgp 65003
bgp unsaf e-ebgp-policy
address-fam |y ipv4 unicast

allocate-label all
!

RP/ 0/ 0/ CPUO0: RA4#show mpls forwarding

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID Interface Swi t ched
24000 Aggregate 10.1.24.0/ 24 def aul t 0
24001 Aggregate 10.1.45.0/ 24 def aul t 0
24002 24002 10.100.1.1/32 10.1.24.2 0

o

BGP HF A7} LU MM E Sslf = Al=|X|B 24 glolE0| 4T EIX| §f2 F0l= CHE LU MMdS
Sl €'§7P F 0 L|X| gk &LICH Ol= NHSEILICH Ol & 12| 142lLIC} ol &4l BGP MM 0]
eBGPQl Z< &dgfL|ct

of:

RP/ 0/ 0/ CPUO: R2#show bgp ipv4 unicast 10.100.1.1/32 detail
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 3 3

Fl ags: 0x00001001+0x00000000;
Last Modified: Aug 22 09:00: 20. 646 for 00: 10: 56
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Fl ags: 0x4080000001060001, inport: 0x20
Not advertised to any peer
65001
10.1.12.1 from10.1.12.1 (10.100.1.1)
Recei ved Label 3
Oigin IGP, netric O, |ocal pref 100, valid, external, best, group-best, |abel ed-unicast
Received Path I D 0, Local Path ID 0, version 3
Oigin-AS validity: not-found

RP/ 0/ 0/ CPU0: R2#show route 10.100.1.1/32 detail

Routing entry for 10.100.1.1/32
Known via "bgp 65002", distance 20, netric 0, |abeled unicast (3107)
Tag 65001, type external
Installed Aug 22 09:00: 20. 416 for 00:10: 59
Routi ng Descriptor Bl ocks
10.1.12.1, from 10.1.12.1, BGP external
Route metric is O
Label : 0x100004 (1048580)
Tunnel I D: None
Bi ndi ng Label : None
Ext ended communities count: O
NHI D: 0xO( Ref : 0)
Route version is Ox1 (1)
No local label
I P Precedence: Not Set

2+ E{ BGP of2fol AR SLIZHAEOfl ChaH "allocate-label” B0| 217] 2L 4 &Lk

CFE{7l BGP 420 ciEt 2 gl|o|& 2 X|7{5l2{™ "allocate-label" BHE2 A|7{E M T2 H|A



BGP& CHA| A|&f3l{oF BfLICH.

E 19| {2 advertise local-labeled-route HE2 2Z |0|E20| Y= BEE SAFI-1E S5} &ilo]
£0| X|IHE|X| 2 A2 2 0K efotof &2 LIEHLHE MZ2 HAL|Ct

BE

o

Ct

Ojo

- Zr&Lch.

rlo

local-labeled-route [disable] & &

0| B™HE 2 neighbor address-family of2{ofl 7+ & L|Ct. 0| &
IPv4/veé BEE IPv4ive LIFHAE(SAFI 1)E &3l BGP 2%
= Lot

HE2 BGP Al449]| af-group of2fol 7 EELICEO| 7|52 22t SYUstH ZE BGP L|0[Ho

Jlg s3te 2 Blolgol s H2E Fmsts WL

ZFAD IPv4 SLIFHAE of2i 2] "Advertise routes with local-label via Unicast SAFI" EE= "Do not
advertise routes with local-label with Unicast SAFI"2l= &0oi BGP A L|7{7| ZEZL B0|1EZ2 B=2 &
T E 5{83t=X| {82 E LIEILHZ| {5l Liet Q& LICE.

RP/ 0/ 0/ CPUO: R4#show bgp neighbor 10.1.45.5

For Address Family: |Pv4 Unicast
BGP nei ghbor version 5
Update group: 0.1 Filter-group: 0.5 No Refresh request being processed
Ext ended Next hop Encodi ng: advertised and received
Route refresh request: received 0, sent O
0 accepted prefixes, 0 are bestpaths
Exact no. of prefixes denied : O.
Cunmul ative no. of prefixes denied: O.
Prefix advertised 2, suppressed 0, withdrawn O
Maxi mum prefixes all owed 1048576
Threshol d for warning nessage 75% restart interval O mn
An EOR was not received during read-only node
Last ack version 5, Last synced ack version O
Cut st andi ng version objects: current 0, max 1, refresh 0
Addi ti onal - pat hs operation: None
Advertise routes with local-label via Unicast SAFI

cC
—4

rr

RP/ 0/ 0/ CPUO: RA# conf t

RP/ 0/ 0/ CPUO: R4(confi g) #router bgp 65003

RP/ 0/ 0/ CPUO: R4( confi g- bgp) # neighbor 10.1.45.5

RP/ 0/ 0/ CPUO: R4(confi g- bgp-nbr)# address-family ipv4 unicast



RP/ 0/ 0/ CPUO: R4( confi g- bgp- nbr - af ) #advertise local-labeled-route disable
RP/ 0/ 0/ CPUO: R4( confi g- bgp- nbr - af ) #commit

RP/ 0/ 0/ CPU0: R4#show bgp neighbor 10.1.45.5
BGP nei ghbor is 10.1.45.5

For Address Family: |Pv4 Unicast

BGP nei ghbor version 5

Update group: 0.1 Filter-group: 0.5 (Update-group Change
pendi ng)

No Refresh request being processed

Ext ended Next hop Encodi ng: advertised and received

Route refresh request: received 0, sent 0O

0 accepted prefixes, 0 are bestpaths

Exact no. of prefixes denied : O.

Cunul ative no. of prefixes denied: O.

Prefix advertised 2, suppressed O, withdrawn O

Maxi mum prefi xes all owed 1048576

Threshol d for warning nessage 75% restart interval 0 mn
An EOR was not received during read-only node

Last ack version 5, Last synced ack version 0O

CQut st andi ng version objects: current 0, max 1, refresh 0
Addi ti onal - pat hs operation: None

Do not advertise routes with local-label via Unicast SAFI

z|do| = At

x|at 0| A2 AHpt TEMAE HZAE|X| k& LICEZE7F SAFI 1 EE= SAFI 40| 7Lt ZEof Bi|o|E
0| QUL Q= 4L %|Ato| AR AA ZZ M| A0 xF0|7} & LICHI2FA SAFI 1 = SAFI 4 4
2 7toe 7|2 MXo| G&LICHol= S BGP MM EE= CHE M|440f SAFI 1/SAFI 471 Q= X|
o{&0f ZtAHIQI0| 7HsEHLICH. 2t A 3tLtel BGP MA0| SAFI 1 21 40|11 £ FAR REHM HE
AE £ASIE AR ZE EMH0| SUSEE 40| AE ALto| 21X 22 ME{EILICLZE

BGP §d0|U Z2¢t LU B2 zhol S5t ntx|ete 2 ~4E Z27t 2/d o 227t U

MZ CHE BGP I|0{0{| A SAFI 1 L SAFI 4 B2 E £ 4I5tH BGPE AL B2 XIO|7} &4
F ER20M o 22 2[4o| AR E MEASHAH ELCH ol 39 2E E40| S5t 2T U O0[H
F A& CHELICHBGP Best Path Selection Algorithm= 28 718 W2 2173 C|HHo|A FA (0Kt
13EtAH)) 2| @1 ClHtO|A S| BRI} x|Xo| ZEE MEHE[L|C

"show bgp <AFI> <SAFI> <prefix> bestpath-compare" &2 AI& 3504 =& 0| A2 7} 7+& gt st
O|R & &lELc.

O| 7|2 dE2 AHERI7F RPLE AtE5t0{ dHE &+ /U&LICH

Ct&2 ol24&t RPLL| of &Lt

RP/ 0/ 0/ CPU0: R7#show bgp ipv4 un 10.100.1.1/32 detail
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RI B SendThl Ver
Speaker 682 682

Fl ags: 0x00003001+0x00010000;
Last Modified: Aug 28 13:16:26.826 for 00:00: 10
Pat hs: (2 avail able, best #2)
Not advertised to any peer
Path #1: Received by speaker 0
Fl ags: 0x4000000000020005, inmport: 0x20


https://www.cisco.com/c/ko_kr/support/docs/ip/border-gateway-protocol-bgp/13753-25.html

Not advertised to any peer
65001
10.100.1.4 (netric 2) from 10.100.1.4 (10.100.1.10)
Oigin IGP, netric O, local pref 100, valid, internal
Received Path I D 1, Local Path ID 0, version O
Originator: 10.100.1.10, Custer list: 10.100.1.4
Path #2: Received by speaker 0
Fl ags: 0x4080000001060005, inport: 0x20
Not advertised to any peer
65001
10.100.1.4 (netric 2) from 10.100.1.4 (10.100.1.10)
Recei ved Label 24003
Oigin IGP, netric O, local pref 100, valid, internal, best, group-best, labeled-unicast
Received Path I D 1, Local Path ID 0O, version 682
Originator: 10.100.1.10, Custer list: 10.100.1.4

LU 27t 7t& E&LICH

VS X7t = RPL2 U B2 E MZ6t= ol ASEL

rout e- policy weight
if destination in (10.100.1.1/32) then
set wei ght 60000
endi f
end- policy

router bgp 65003
address-fam |y ipv4 unicast
addi ti onal - pat hs receive
addi ti onal - pat hs send
!
nei ghbor 10.100.1.4
renot e-as 65003
updat e- sour ce LoopbackO
address-fam |y ipv4 unicast

route-policy weight in
!
address-fam |y ipv4 | abel ed- uni cast
!
!

RP/ 0/ 0/ CPUO: R7#show bgp ipv4 un 10.100.1.1/32 bestpath-compare
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 726 726

Last Modified: Aug 28 13:39:27.826 for 00:04:54
Pat hs: (2 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65001
10.100.1.4 (netric 2) from 10.100.1.4 (10.100.1.10)
Oigin IGP, netric O, |ocal pref 100, weight 60000, valid, internal, best, group-best
Received Path I D 1, Local Path ID 0, version 726
Originator: 10.100.1.10, Custer list: 10.100.1.4
best of AS 65001, Overall best
Path #2: Received by speaker 0
Not advertised to any peer
65001
10.100.1.4 (netric 2) from 10.100.1.4 (10.100.1.10)
Recei ved Label 24003



Oigin IGP, netric O, local pref 100, valid, internal, |abel ed-unicast
Received Path I D 1, Local Path ID 0, version O

Originator: 10.100.1.10, Custer list: 10.100.1.4

Lower weight than best path (path #1)

O|lM U BZ27} =D L|C}.
dlo|E20| X|HE|X| 2 AZ CHAl Bio|E0| X|HE BEREE M= M EHH2 lI&LICLFAE

St
FLIZHAE = BGP 2174 ClHHO|A of2lo] 2f|ol& X|HEHE RLIFHAENMEF RPLE #EE + U
&LCt.

BGPOIM &% &l

|0S-XROIIA BGP UC|O|E FMut £ C|tHZ6tE4H CHS debug HES MAE £ Q&LICH 9 debug
bgp update <BGP neighbor> | £&.

J2{™H Y BGP AI|7Ho| £l e = 2 A BGP UO|IO|E7F EAIELICHFA 2= Bio|20]
XIHE|X| 942 IPv4 uncast(AFI 1/SAFI 1)Q] Z< (ipdu) = dlol2o| x|HE IPv4 S LIFHAE(AFI
1/SAF1 4)2| A2 (ipv4lu)2 EAIELICE IPveol S sl= IOI SF S LICE

SAFI4E E3ll ZE27} & EII2 2 LIEHL = MEE ZE "labeled-unicast" 7} Q& LIC}.

0d:

RP/ 0/ 0/ CPUO: Rl1#show bgp ipv4 unicast 10.100.1.7/32
BGP routing table entry for 10.100.1.7/32

Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 26 26

Last Modified: Sep 4 10:45:44.551 for 00:29:11
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Loca
10.100.1.4 (nmetric 3) from 10.100.1.102 (10.100.1.4)
Recei ved Label 24000
Origin inconplete, netric O, local pref 100, valid, internal, best, group-best, labeled-
unicast
Recei ved Path ID 0, Local Path ID 1, version 26
Originator: 10.100.1.4, Custer list: 10.100.1.2

MFA7E LE4F = X] & l5t2d™ 2ol "advertised-routes" 7|4 =2+ & 7H "show bgp .. neighbors"
HHS A = U&LCh

R4E Z7t 27} #4435t E(0f /232 10.100.1.1/328 21 10.100.1.701 F # LRILICHF H=2

RP/ 0/ 0/ CPUO: R4#show bgp ipv4 labeled-unicast neighbors 10.100.1.7 advertised-routes

Net wor k Next Hop From AS Pat h
10. 1. 24.0/ 24 10.100.1.4 Local ?
10. 1. 34.0/ 24 10.100.1.4 Local ?
10. 1. 45.0/ 24 10.100.1.4 Local ?
10. 1. 46.0/ 24 10.100.1.4 Local ?



10.1.47.0/ 24 10.100.1. 4 Local ?
10. 1. 48.0/ 24 10.100.1. 4 Local ?
10.1.49.0/ 24 10.100.1. 4 Local ?
10.1.104.0/ 24 10.100.1. 4 Local ?
10.1.114.0/ 24 10.100.1. 4 Local ?
10.100.1.1/32 10.100.1.4 10.100.1.9 65001i
10.100.1.10 65001i
10. 100. 1. 4/ 32 10.100.1. 4 Local ?

Processed 11 prefixes, 12 paths

iBGP & next-hop-self - Unified MPLS

19| T#2/0] M ElL|Ct Unified MPLS EE= Seamless MPLSO| A= ABR(Area Border Router)O|
o148 I X|BHBGP ZBZ 2| next-hopO|7| T & LICIABR gilo|g 0| X|HE Ecq=|
. ABRO|= next-hop-selfol| CHet HA|Z Z4x[22)|0|440] R{0{oF & LICt.
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|0S-XRQ| ZI|22j[0]M of

interface LoopbackO

i pv4 address 10.100.1.7 255.255. 255. 255

!
interface Loopbackl

i pv4 address 10.100.1.107 255. 255. 255. 255

!
router bgp 65003

address-fam |y ipv4 unicast

!

nei ghbor 10.100.1.4 -> towards | oopbackO on peer
renot e-as 65003

update-source Loopback0

address-fam |y ipv4 unicast

!

1

nei ghbor 10.100.1.104 -> towards |oopbackl on peer
renot e-as 65003

update-source Loopbackl

address-fam |y ipv4 | abel ed- uni cast

1

UZLUZRE M2 OE 5 BGP Ml&e S8 Mia/4EL

RP/ 0/ 0/ CPU0: R7#show bgp ipv4 unicast 10.100.1.1/32 detail
BGP routing table entry for 10.100.1.1/32

Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 753 753

Fl ags: 0x00001001+0x00010000;
Last Modified: Aug 28 14:06:40.826 for 00:22:10
Paths: (2 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0



Fl ags: 0x4000000001060005, inport: 0x20
Not advertised to any peer
65001
10.100.1.4 (netric 2) from 10.100.1.4 (10.100.1.10)
Oigin IGP, netric O, |ocal pref 100, valid, internal, best, group-best
Received Path I D 1, Local Path ID 0, version 753
Originator: 10.100.1.10, Custer list: 10.100.1.4
Path #2: Received by speaker 0
Fl ags: 0x4080000000020005, inport: 0x20
Not advertised to any peer
65001
10.100.1.104 (netric 2) from 10.100.1.104 (10.100.1.10)
Recei ved Label 24003
Oigin IGP, netric O, |local pref 100, valid, internal, labeled-unicast
Received Path I D 1, Local Path ID 0, version O
Originator: 10.100.1.10, Custer list: 10.100.1.4
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