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Abstract

Recent years have seen increased attention being
given to deployment of IPv6 domain in the TANet.
However, it does not reach consistent in IPv6
interconnection. The complex configuration of IPv6
transition and transformative mechanism  will
increase burdens of networking engineers and
accordingly increases risk. Therefore, this study
attempts to operate the MPLS network protocol in
simulated TANet backbone to serve as a base of IPv6
for interconnection among interscholastic institutions.
We expect the result of this study could reach to the
consistent mechanism of IPv6 interconnection.
Furthermore, we also propose a selective MPLS Label
insertion that can not only simplify and decrease the
complexity of network management, but also does not
change the original IPv4 backbone during the IPv4
and IPv6 coexist time
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%1 F %% 2 IPv4 & IPv6 T it

#* % Host .
g Name Loopback 0 Fast Ethernet0/0 Serial 1/0
N IPv4 :
L CE- 140.119.252.2/30
4 TNIT IPV6 :
2001:288:2001:2001::2002/64
TPva: TPva : 140.119.252.1/30
Foig PE- [192.168.100.1/32 10-10.10.1/30
+# | NCCU |IPv6: IPV6 :
2001:DBS:1111:1111::1111/64 | 2001:288:2001:2001::2001/64
TANet | Core- |, ;681002732 10.10.10.5/30 10.10.10.2/30
Core P1
TANet | Core- |, 1 68.100.3/32 10.10.10.6/30 10.10.10.9/30
Core P2
1 008 10.10.10.10/30
s | pee [1921681004 202.169.174.1/30 10.10.
R 4 NTU |[1Pv6: 1PV6 :
2001:DB8:2222:2222::2222/64 | 2001:288:1001:1001::1001/64
5 1Pv4 :
- 2 PE- 202.169.174.2 /30
? TMU IPv6 :
< F 2001:288:1001:1001::1002/64
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ore—Pl#fzhow »un | beg interfa 1=
interface LoopbackB
ip address 192.168.188.2 255.255_255._255

*
interface FastEthernetB-8

description Link——>Core P2 FeB-B8

ip address 18.18.18.5 255 _255_255_252
speed 1688

full-duplex

mpls label protocol ldp J
mpls ip
¥

H
interface Seriall-Ba

@escription Link——>PE—-HNCCU Sei/@

ip address 18.18.18.2 255_255_255_252
encapsulation frame—relay

ip ospf network broadcast

mpls label protocol Idp

mpls ip ]

serial restart—delay ¥ -
| | »

B 6 Enable MPLS Protocol
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Telnet PE-NTH BEE
PE-NTU##zhow mpls ldp bindingsj 1=

tib entry: 10.10.10.6-38, rev 18
local binding: tag: 17
remote binding: tsy:[192.168.100.3:8, tag: 17
remote hinding: tsr:|192.168.108.2:8, tag: imp-null
remote bhinding: tsr:|192.168.180.1:8, tag: imp—nulll _ |
tib entry: 10.10.10.4-38, rev 8
local hinding: tag: /16
remote binding: tsr:|192.168.180.3:8, tag: impnull
remote binding: tspr:|192.168.180.2:8, tag: imp—null
remote hinding: tsr:|192.168.1088.1:8. tag: 16
tib entry: 10.18.18.8/30, rev 4
local binding: tag: imp—null
remote binding: tsr: 192.168.188.3:8. tag: imp-—null
remote binding: tsr: 192.168.100.2:8,. tag: 17
remote bhinding: tswp: 192_168.100.1:8, tag: 17
tib entry: 148.119.252.8,38, rev 18 2
»
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EE—NTUﬂshow mpls forwarding—table =~
Local Qutgoing Prefix Bytes tag
tag tag or UC or Tunnel Id switched
6 Pop tag 18.18.18.4-38 a
n? 1?2 18.18.18.8-38 a
e 16 192.168.188.2-32 B8 =
ne Pop tag 192.168.188.3-32 B8
28 28 192.168.188.1-32 B8
21 21 148.119.252.8-38 8 7
h I I .
M_-h:"ﬂ
é_ore—szshow wpls forwarding—table =]
Local Outgoin.s Prefix Bytes tag
itag tag or UG or Tunnel Id suwitched
6 Pop tag 192.168.188.2-32 13418
n? Pop tag 18.18.18.8-38 a
18 Pop tag 192.168.188.4-32 31462

Pop tag 282.169.174.8-38 B8

22—18
148.119. 252 B-38 @
L [
Telnet Core-P1 HE x

q:lre-Plgshow mpls forwarding—table

Loca . Outgoing Prefix Bytes tag

itag tag or UG or Tunnel Id switched

6 Pop tag 122.168.1868.3-32 12854

7 Pop tag 18.18.18.8.-38 a iy

e Pop tag 192.168.188.1.-32 24849

e Pop tag 148.119.252.8-38 8

4] 18 192 168 186_4732 2

21 19 282.169.174.8-38 8 hd
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Telnet PE-NCCO

- [o]>]
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E—-HNHCCU#ishow r»un | beg ipwv
Epuﬁ unicast—prouting ]

pvE cef

ﬁpls ipve source—interface LoopbackB8
multilink bundle-—name authenticated

*

intewrface Loopbackd

ip address 192.168.1860.4 255._255.255.255
iput address [2331:])38:1111:1111::1111/64 ]

.
interface FastEthernetB8.-8

ip address 14@.119.252 .1 255_.255_255_252
speed auto

Full—duplex

ipve address @331:288:2331:2331::2331/64 j

. -
‘ | ;I_I
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3.3.4 6PE {7 NLRI £ Next-hop

MPLS 3 ¥ »6PE iEMP-BGP % #% & k& #
i} F 1t (Network Layer Reachability Information,
NLRI)[10] « @ 6PE;ZBGP# clPv4 =4t 82 i 6PE
1= = BGP Session » % # MP-BGP<NLRI}
next-hop » F]pt % 1Pv4 i h_i%-%ﬁt«;j,\ » IPvoHs ,}\ [9] °

4B 1075+ » PE-NCCU ¢BGP neighbor IP &
192.168.100.4 (PE-NTU Loopback 0) » #-# p # ﬁ',% »
% :FFFF:192.168.100.4 i* % IPv6 £ Next-hop °

-[=[]

Telnet PE-NCCT

PE-NCCUHshow run |
router bgp 65881
ne bgp default ipud—unicast

bgp log—neighbor—changes

neighbor 1922.168.16808.4 remote—as 65861
neighboyr 1922.168.1688.4 update—source LoopbackB
*

beg router bgp

address—family ipub

neighbor 192 _168_16808_4 activate
neighbor 192 _168_1680.4| next—hop—self
neighbor 1922.168.1688.4  send—1abel

=2001 64
s1l1i1i1-64

[network 2001 :288:2001:26801 =

network 2001:DB8:1111:1111+=
exlt*address*fﬂmlly

a4 - -
= Telnet PE-NCCT, B=lE
L NCCUH#show bgp ipuvb
B

tabhle version is 7.
Status codes:

le L

local router ID is 19
s suppressed. d damped. h histo
r RIB—failure. £ Stale

Oprigin codes:- i — IGP, e — EGP. ? — incomplet

Hext Hop

Metwork tri
>i2WA1 :288:1WA1 :18A1 : = ~64
=:FFFF:192 . 168.188_4

P> 200001 :288:2001:2001: 200164
> 2001 :DB8:1111:1111::=1111-64
*FA2@E1 :DB8 2222 :2222: /64

::FFFF:1792 _168_188._4

PE-NCCUMN_
| |

« MOTE: This command is deprecated. Please us
>

B 10 IPv4 4 > IPV6 53¢

3.3.5 6PE Two-Label i& it +]|

K334 4k 2 NLRIt‘ “t &
<prefix,label,next-hop> » & ¥ % 7
1pv6+1abel+next-hop o r? o e JQE-NTU L R
PE-NCCU*7 3z 4 MP-BGP# NLRI4c + MPLS ‘& i
Label =m[8]5& s AP ¢ 5 A PE-NCCUST 7 2
L’r’IPV6 fE A4 7 A BLabel:

Lo an
e E

E NN XON

X

(1) NLRI#7# # : PE-NTUYc #|PE-NCCU 2 2 ¢h
2001:288:2001:2001::/64 e1IPv6 3= £ > next-hop
% ::FFFF:192.168.100.1 » Label % <24> -

(2) MPLS#J #73 4 :P226PER.d B[ 15 iGIPv4
IGP% LDP % 192.168.100.1 #BindingLabel 5
<20> o

cef &
= i Label

(3) -&(1),(2) &PE-NTU 4 45 £ show
%2001:288:2001:2001: /64 TEE T
<20,24>4c B 11 #77F °

ipv6

H &+ K cfilabel<20>d Core-P23% i LDP#1fie
% > 12 ptLabel & MPLS 3 fF i& 7 Swap X P &n
Egress #.d % o @ % = A Label<24>R|d 6PE
MP-BGPz 4 {8 % » d 3*Core-P1 5 f|#c% = B d
E > TS g fhlabel<20>Removeis o #-F 5
% = % Label 5 <24>Swap 1 PE-NCCU - Egress ¥ d
ZPE-NCCU i % = A criLabel<24>i£ {7 Remove > #
8 17 IPv63t & » PEENCCURE IPvOELd % > ¥ i
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Telnet PE-NTI' - 0%

PE-NTU#show bgp ipub tay =
Network Next Hop In tag/Out tag
2991 :288:1001:1881 : :1882/64

23/notag

2091 :288:2001:2001:: /64
::FFFF:192.168.188.1
notag /24—

B8 :DB8:1111:1111::/64 -
::FFFF:192.168.108.1 BN
notag 22— AY‘-\

2081 :DBB:2222:2222::2222/64

22/notag =i

Telnet PE-NTT

EE—NTUDshuw ipub cef

2081 : 288 :2001:20P1::/64 )
nexthop ::

FFFF 192.168.108.1
ith Sels/B. 10.10.10.9.) tags imposed: {20 24?
2001 :DB8:1111:1111::/64 ]
nexthop ::FFFF:192.168.188.
fast tag rewrite with Sels8, 10.10.10.9. tags imposed:
2091 :DB8:2222:2222::2222/128 e
Receive
2001 :DB8:2222:2222::/64
attached to Loopback®
tag information
local tag: aggregate(22)
FE8@::-18
|

el

Telnet PE-NTO

chow ip ce
192.168.100.1-32,
B packets, B hytes
tag information set

local tag: 28

fast tag rewrite with Selr/B, 18.10.18.9, tags imposed
via 10.18.18.9, Serialird8, B dependencies

version 31, epoch B, cached adjacency 18.18.1
next hop 10.18.18.9,. Serialir@
valid cached adjacency

x| (28>
tag reuwrite with SelrB, 18.18.18.9, tags 1mpused {28>

: r

B 11 6PE Two-Label

£, 192.168.188.1

3.3.6 LSRiE# {44 » Label

A3 Arde it o ARy
% %m %%hfﬁﬁﬁmwﬁvwg
i ﬁ,}"%, » & % & IPv4 i %3 Packet
Forwardlng o iz #-i¢ MPLS # ## LSR 7 ¥t 3 h2
& IPv4 4c » Labele ## 7 41 * 10S :fﬁ £ access-list
B h 00 ePE R > Bk A R R B IPVE R EE
{7i8ig » x> global #3¢ ¥ 1 3p £ mplsldp
advertise-labels 7 2 i /g i% £ 5 access-list 90 4r @)
12 #5757 > @ ;za‘ﬂ £ A “Lr’ﬁ e MPLS % 5
¢ 1SR o

=22 ¥ 4 [Pv4 22 IPV6

W o
E

-0 x

=

PE-NCCU##show »un | bheg mpls
mpls Tdp advertise—lahels for 90
mpls ipv6é source—interface LoopbackB

multilink bundle—name authenticated
"

access—l1list 98 deny 202 .169.174.
access—list 98 deny 148.119.252. ‘
access—list 98 permit any —

By

A 8.8.8.3
A A.8.8.3

< |

B 12 SRR E IPvd 5

;}F, LA {s A A PE-NTU &R % p TNIT
1 IPv4 e £ 140.119.252.0/30 % Untagged «HrFﬁ?] 13
#7550 &5 LSR 7 | g 2 gt e fiiiLabel © £ 5 3%
¥ IR Y E4 Label A fie > { fi © IPv4/IP6 £ B%

TANET20070 0 0000000000000

Hy g fed o

PE-NTU#izhow mpls forwarding—tabhle =

Local Outgoing Prefix Bytes tag

tag tag or UC or Tunnel Id switched

16 Pop tag 18.18.18.4-38 ] i

17 16 18.18.18.8-38 ]

18 1?7 192.168.188.2-32 @

19 Pop tag 192 _168.188_3-32 A

28 28 192 _168.18A.1-32 A

21 { Untagged 149.119.252.8-38 @

22 Aggregate 2001 :DB8:2222:2222::2222/64
2@ -

«| | »

¥ 13 IPv4 3£ Untagged

3.3.7 CE IPv4/IPv67 i# % % ip|ig

BB (SRR AP ’LCE-TNIT ~ CE-TMU
B d ‘3,3 P (FIPVOE ST R 0 B B % 8T 4
Bl14> & & ¥ % i TANet? 1 lrMPLSW”L@i‘Rﬁ‘—ﬁ#
g % 2 IPv6 3 i 0 ¥ IPv4 i S 4F R %k hPacket
Forwarding % 4c » Label » @ IPv63fe R4 EH T &
4v » Label - ¥ 1298 4118 5t TANet [Pv4 38 o

E-THITHping 282.16%9.174.2
Sending 5. 188—hyte ICMP Echos to 282.169.174.2,. t

<553, wround—trip min~
CE-THITHping ipv6e 2001:=288:1001:-16001::-1882

Type escape segquence to abort.
Sending 5, 188-byte ICMP Echos to 2881:-288:1801:18

MUlping 148._119.252 .2

ype escape seguence to
Sending 5. 188—byte ICHP

abort .
Echos to 148.119.252_.2, ¢

MUdiping ipuvb 2AA1:288:28001:28001: 28082

ype escape seguence to abort.
ending 5, 180—byte ICMP Echos to 2081 :-288:2001:20

B 14 1IPv6 B2 3 Rl

4. SHB A RFEER
41 F7 B

bodh §F (PR Pl % AT L MPLS ¥ %

# 44 ~ Label it % IPv6 ﬁ-’%fif ﬁﬁg_#q s ,}; T A
[
(1) ¥ £ & TANet ¥ §3 e pe2 [Pv4 % ﬁi}_ 4

d »% MPLS % 7_4 3% L3 »+ L2 2. I i3
LDP {2 Z_% # Labelo 7]}t » & e f 87 e jt )%' IPv4 B
d ¥ 27 A %’fﬁmﬂf’f#_": » # iR IPv4 IGP &
MPLS 2 € 1k & el 3§ » 7\’1\?\4{? + %tk CE
#7ifE R e IPVO FILTE o
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(2) TANet ¥ izfppiird f12 5858 | >3 = ;fk
d %t 6PE ;ﬁ d MP-BGP #- Next-hop ¥ & & 1% . L L
- MPLS : ke H o 6PEIP‘ d Eg o T+ » TANet % [1] L PR Fn Y R AR ~ BRI 0 2004 o :%tq‘
ﬁ*:k&x]%, c ﬁ*{f‘rmBGPﬁ*‘ﬂ ¥ ve FiEEq 8 @?—F 4L ERU E;fiii?fﬁ w:i ,-Lé
prsped E P A Fgch BGP 2 IPV6 7 i@ MPLS [2] #Rahze s M A S BP 2 AR R R
o OFE T WL E A 02004 o IPVO RTH 1 % 145 f‘fJ’S
BEBT SavF L EER IR
(3) * TAFsesL R [3] Fa® % =22~ AaHE s RS - 2000 - K
, . o ) FEAE R SR - N RSl s T
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