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22. ITRBE
3. REBEARE

3., B EREBEN

32 B EAEBI AR

3.3.IP-VPN Z # #f

3.3.1.CPE #! IP-VPN

3.3.2.48% % IP-VPN
3.3.2.1.MPLS layer 3 VPN
3.3.2.2.MPLS layer 2 VPN
3.3.2.3.IP-VPN 2 {5 2

3.3.3.IP-VPN #4if % £ 2 :84%

34. B £# IP-VPN B A &
3.4.1. AT&T VPN B# &t &
3.4.2.8 &K Japan Telecom Solteria IP-VPN 1§ # &t &

3.5.SLA (Service-Level Agreement )

3.5.1. VPN z SLA #3 3|
3.5.2.IP VPN fR#s % SLA 273 $515)
353.IPVPN B F K& NIE B #6]
3.5.4IP VPN X FBR#s % B2 3+ & .47
4. ST R
5. %FFH
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VPN &L ¥4 4% - @R EEBRAANRAE - BiEH
SRR A 0 BRI B R R @A A DX TR
$ 8 w3 o fdo Fl & A8 T FACH A D R OB — 1k A BB R EH
KON ERIH RS RREEEF AR R AR K
HEAKRERZEEAN T BLEARAFELES A RERRBD
ZHRERBAFE - BARTEEHXFRUFEFERICRBUBREF
R

B % ph Rk A kAt £ B AT&TCisco & Juniper ¥ E15 £ £ # 8" ¥
KL ¥@% (IP-VPN) £ RFHFRE > otk - BE IP-VPN
Z ik~ HATER SNBSS B A SLA £RFBREF XEHHA

B RAMEALE CFRERSE  BRANEXELTIHH -

2. B E By iTRME
2.8 BH®

o+ ERAREEELATE A GO RBAT » THRFB
BEZ BHEERERAGEELABOEELH  wTREMARE
BACERA  HHEBF T RAEEE > - KR - ML ERBERY
LR SHBERBERY REFALMELAREREFTRHH
IP-VPN & —# B4 BBALBH > AT RA KL MBI » v
TR AR RS EEHLRBFRELSR SEEAM BHEER -
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09/25 |&it—tethER2

09/26 = AT&T 3%+ % IPVPN technologies & Billing system Services
09/27 |% Cisco > 351 8 The Billing system of IPVPN Business Services
09/28 |ma (E2EFH)

09/29 |44 — % &LiT#2

(69/30 |z Cisco 2~ 8% % The Billing system of IPVPN Business Services
10701 {Z Juniper & # ¥ The Billing system of IPVPN Business Services
10702 |Z Juniper 2> 8 %% The Billing system of IPVPN Business Services
10703~ (¥ 4L —&dbmf

10/04

. RERNE
3.1. E#EAEBEN

J& % & A 4% (VPN »  Virtual Private Network) {483 s A EZ
A BBRARNFEBRLEFEAR B - RAERBFELRN
e BEERBZ N A wEREY MR SRR - T
RAEAAEABRTLANEZEL  REANFEBZ LRI -

B EREME%




B P IR R B R 0 & E AR O ¥ M @B (Intranet) &
BABRABRZEL 2R ECELOPURBEREAQBULR
- DEXTAERBTHEAMEL  WTHALERNPEL - TH
BEEELRA BLERFIA@RL TR -

32 g A WBIAR

EREA@UBZARTHIBEZRIE (1) DELIPIRES S %
2 F6) VPN o =57 5 (2) D¥@BdEsy ($%) Brziy
% 3% 77 8% (Remote Access) VPN @ o 8] Z.ff 5~ : (3) ¥ LA VE 254 -
BP ~ 4L JEH 2 B &y Extranet VPN » 4o [ v9 A7 57 o

Branch

Office
intranet

Authentication

Fnrruntian

B = ©XEIPTRENR S LM Z M AR Y VPN

Corporate
Intranet Home PGS
Mobile Workers
TN ] E
\/) . ';-LH
) \\_/_) Client
Server Firoviali
Authentication
i Encryption

B=- o¥@Eads (%) § T2y (Remote Access) VPN



Manufacturer's Buslness Partnet/
intranet Supplier

Intranet
ISP
er hael
-

Internet
—
i Client

Firewall

Y=

Autherntication

Encryption

B d¥ERSERE - A - 4B 2 B 6y Extranet VPN

A BB ER @S TRAZEHNHE ATM - AE 1% i% (Frame
Relay) ~ IP-VPN & X.25 % > # B a7 % #32% » /52X IP-VPN A % -
EFEZRCENIEE AL EA IP & 43K K R4 (World-Wide Web »
WWW)$4# » IP-VPN &5 5 B i b F 4% A m s -

3.3.IP-VPN Z # 4y

3.3.1.CPE-Base IP-VPN

# 53 4 69 IP-VPN #2731 & £ > 44 24 & Al CPE (Customer Premises
Equipment) W sk s X H A X > A ABRA LSRR BREREER
VPN MR > 288 iiTH -

* IP packet filtering

* Network Address Translation (NAT)
* IP Security Architecture (IPSec)

» SOCKS

+ Secure Sockets Layer (SSL)

4



* Application proxies
* Firewalls
* Kerberos, RADIUS, and other authentication systems

*Tunneling

B Z -~ #F%or Ll Bi4g 2 TCP/IP B RMT XA A E - BN A55EH
MM e

=S/MIME, PGP
=Proxy Servers
=Content Screaning
=\Virus Scanning

=PKI
Applications I —Kerberos, RADIUS
=|PSec (IKE)
TCPUDP —S0OCKS V5
{Transport) —SSL, TLS
P =|PSec (AH, ESP)

=Packet Filtering
=NAT

=CHAP, PAP, MS-CHAP
=Tunneling Protocols
{L2TP, PPTP, L2F)

{Intemetwork)

Network Interface
(Data Link)

BN~ BIAR AT Z LR
Ll BB FHT(FR [PSec MR E A AR BB TR LPAEMER LR
4y 0 Bk MM IP VPN prrmEsty 838 R 8% - IPSec B 5 T



st B &9 ¥ %% IETF( Internet Engineering Task Force)#t 3T & #,#%(RFC
2401-RFC2412 B RFC 2451) BMte LibB ELR1EAERA - 42
4 4% % (Authentication) ~ Au % (Encryption) + % %4 (Integrity)$t Replay
FRE A o

A IPSecHt il 2 3545 7T SA R £ 44 (Host) &%, % B #) & (gateway) » &
IPSec % &t F 5 3 2 3¢ & 7T 4 4 i@ X (Transparent mode) & i& &,
(Tunnel mode) > 7 45 3¢ €.(Original datagram)4&IPSec % % 4% 42 & 3%
&% » & L3R 2 4% 58 (Header) © 4o Authenticated Header(AH) &
2 Encapsulating Security Payload (ESP) » 4t i& 3% IPSec % %t 3%,4% a 93 3%
SRE -BtAERBAHOHEIEX  BAABEXMEHE 2K
& °

Original IP datagram

Datagram with
IPSec (AH or ESP)
in transport mode

Bt 28X HEHEIHERX

IP Hdr Payload Orignal IP datagram

Tunneled datagram

Datagram with
1PSec (AH or ESP)
intunnel mode




BAAREXS O EZHEX

BAAdIPSec MG @Ay x$s KoLK HH - B+
AR E4iEi@H IPSec MR BEXEL 2L HHOHEIHW -

i\

1P Hdr Payload

IP Hdr

Authenticated (AH)

B~ % PSec x#MuE AR LELE

1P Har
Sec Ht Payload
Dasi: HZ
internet
or
xtrane|
28 H2
IP HO
ScHt Payload ] AH I tunned mode
F—— £ ESP I tmespot mode

+ - BEMEBHH PSec MEBERBEXEILER



Ipsec %

XHEERARERS A RBE RS ¥ - RTaTRE

EROBBFREEBFIAOGRY  RECEXCEERE—F X H4

HRE 4o T &
&2 St
CEFEEMS SEZITMIPI RGBT ATRIELNINEL - EA
hFELETHHREFEEABRBAZIHLE -
E:¥ 2 hoE |1§3E5 CPE B B CPE T F oAt KM
SES L RS SE S ES SR
HeE #oit
CPE R \EERALTME  ©XLANSERE CPE XM @K%
AL o BBEEANBER  GRREAHRBEIRE
G R
RS CPE % ¥ METHME » —THHAKR - AT
HEEARBREBAS  RAEBA MBI AL X
KEAE -
KRB | &% 5T B2B & RIMH R XS TR @B RFA
2 GRS RBEESEARE
%
Scalability | AL ©XBHW—FEBCPEE > AT L

i@ » #f Fully meshed 483% £ 2 & CPE> 3§ %3424 :d -
B m s 2808w BEERBAREK i
ERA

# 2z QOS ##l

A2Zf 45 CPE 3 Ri24 QOS #4] > VA5 RIRMEA R




HhE IR ERSF -

Bpf A b ufigrEb 0 12 IPSec R R S R EH -

3.3.2. 4|3 A IP-VPN

#9374 IP-VPN 2 & it » # B CPE #! IP-VPN #E 2 @ ~ s A
$3E B M 2 6 s o BAEIRAG AL K & #% 2fh (CPE) s 38 42t
— A AT — B 562 Centrex Bp 2 AR Z — > #9357 [P-VPN

B AT4g35 % IP-VPN 2 7T T R A Bt A ATM 3 Frame Relay #93%
s ¥ R —3E 2 Bk & MPLS(Multi-protocol Label Switching)
MPLS IP-VPN {2 483% 464 L <7 & 5 2 BR A% 42 4t & (Provider) 438 2 &
P (Customen) 8% A B3R > B +—FT - REREHFEE TG —
s34 VPN RIS 698 & AR - 78 VPN R P XL FMER - 2P
WY — BN RE Y  ABREREH AR REAH - B THAE
VPN z M 3t $1 4 VPN R @R @B e RBREE @B%4
PAy 8% VPN Z 8 ey RE R ©

Provider Network

CE

Site 2
Red VPN

Site 4
Blue VPN

CE= Customer Edge
P = Provider Routers
PE = Provider Edge

B+— - —IPVPN iz H




MPLS = £ B R ANRHE % 8 %M ATM VC/VP(Virtual
circuit/Virtual Path) 2 i #% % &% - % % LSP (Label Switch Path) » /4%
FFP W% RRHRARSHME R R4 QOS(Quality Of Services)
WA - VPN R THEBEEZAHER > B+ —Aw
1. Provider edge (PE) routers: & i 7 IR #3242 & 483538 » @484
NEP %%z CE > T4t VPN #2 LDP(Label Distribution
Protocol )##E - — VPN 2% %4 PE % & % » &1L LDP
BEHE > B+ AT
2. Provider (P) routers: MrFARFFIR4EFH B85 3% 0 A REHARN
FrPw@Kmz CE # » #2 - ©R4E LDP #E » 2 R4
VPN #4E -

3. Customer edge (CE) devices: € RN K F @B 2Bt B
RRJE > BEFEPEL > Bz -

B+ = ~ Sitel #1 Site2 fj 2 LSP

LSP #aft — ¥ T (Simplex) = & 4 3@ CE » LSP %418
LDP(Label Distribution Protocol )i 12 # & R 3# i » RFFIE 4L 5 E%

10



Z e B E Ak - B+ =24 MPLS LDP i & 138 &1 € M4
s EZ N BYRABETZHFATEFZITH

S8 :BAZCEN®O0A 192.1.1.0/24,192.1.2.0 /24 &£
CE £l & HBETABGERZIHNEN > EHETXIHGIRIH T
RIP ~ OSPF ~ BGP % » &% F £ % & PE °

%8 2 PE £/~ @ Serial 1 4 k@445 M 2ARHK 5 & Serial 2
EEAGERAZER 31 PR GRELERERM LR > HFHE
FMERTFHE(ELRALE BB S A 2B b &ETH Serl @
KBRS S hi e o BH Serd @ik o

%8 3: LSR £ & Serial 1 3 £ 42 % 17 # &/ & Serial 0 Z4%
# 17 pHBhikodLRERMEAK B G ERERT RS
B3
$EAMS  FAFHI- HEHACE LA MPLS BHE > & AHE
PEz#%diAMN in MEREETR - PB4 LMEBAERSTH  HhE
% LSR € i# IDP i & FE M P HALERMBE Z -



Prefix Out Int. N
102.1.1.0/24 Ser0 —=F=— Routing Update
192.1.2.0/24 Ser0 3 2 MPLS LDP

&) -—
Prefix In Out
192.1.1024 - . Ser0 94
192.1.20249 - - Ser0 94
Prefix In Out
4 %[-‘-‘* 192140724 - - SerD 123
Prefix In Out 192.1.20R24 - . Ser0 123

192.1.1.0/24 Ser1 94 Ser0 17
192.1.2.0/24 Ser1 84 Ser0 17
192.1.1.0/24 Ser2 123 Ser0 17
192.1.2.0/24 Ser2 123 Ser0 17

T S— r—~
12 SeriaIO ~

MPLS Network

Prefix In
102.1.1024 - - Ser2 31
182.120/724 - - Ser2 31

g LSR g / ot 8

Prefix I Out
192.1.1.0/24 Ser2 31 SerQ -
192.1.20/24 Ser2 31 Ser0 -

Prefix In Out

192.1.1.0/24 Ser1 17 Ser0 5
192.1.2.0/24 Ser1 17 Ser0 5

Prefix In Out
@ 182.1.10/24 Ser1 5 SerO -
192.1.20/24 Ser1 5 Ser0 -

i
Prefix Out Int. @
® 192.1.1.0 24 Etho | ===

102.1.2.0 /24 EthO Ethemet 0

:To networks 192.1.1.0, 192.1.2.0, eto. |

[+ = - MPLS LDP 1} & f13% th £ #7#4 $]:E 1 2480

F86: B LR RB— LSP ¥ @y -

ST HSH2

HEE8LSR # R 1§44 LDP ik h EME N FHABNEBRHE -
FHO: FISHS -

MPLS #2 4 Layer 3 & Layer 2 VPN =4t » £& Layer 2 VPN 32 >
Ri:EREXEH CEREF 5 4 Layer 3 VPN 328 &5 PE & P Routers
RFE RILBBEREHFEAR 2B OB EHRSAMCEZRR §

BEHET -

3.3.2.1.MPLS layer 3 VPN
MPLS Layer 3 VPN 44 24 RFC 2547bis & #,4# » X 4# BGP/MPLS



VPNs - f TP 8 E4E Mkl » 55 4% L2 55 i B P A R AL A
Intra-domain - ¢ i 1% # & ( Routing Protocol)4= RIP ~ OSPF Z 48 X 3&
BTN 1248 8F 4% d %k o ££ MPLS Layer 3 VPN 32 » MPLS %
#HEBRBEREFEB)TE— [P ¥ > © A4 HE Intra-domain %
HEZEHT BURERALERAZPF @R ZIBEHEEHITE TR
EBfa A AREHMEE - —F P @2 (Site)h B35 (K4d¥ > Link)K %
BB REAER(PE)  MERBKF AR LSRR T — VPN
3% % #% & VRF(VPN routing and forwarding table)& #] i BGP £ ik
R W LG VPN 288 & T 0 B+ =75 > PEL #1A
BGP &3 10.1/16 3%t % 3RF PE2; R 2 >PE2 7r 4| /§ BGP 1%3i£ 10.2/16
BB ENTF PEl» 2R FF @B ZIGHEARRLHE -

MPLS LAYER 3 VPN % {2t A .
HEF ME BB BET R H T R -
YRGS LR

(M)A M & VPN Z BHER FE57% MPLS F @
rzH-—RBeBE LR EBRHBHR

Q) TREE S 2 Ao fERFF -



t CE Router,
I
'

|
1
! 1
[ -

Cicudto Circud to
Ste 1 Ste3

—————————————————

)
t
I
1
|
!
1
|

Ste 1 Cicuttio Provider Network Circutto Ste3
‘ T Ste2 ‘ S Ste2 T2
N E— B
! ' Cucutto Crcuitto !
LCERouter] gy o5 P ] PE _ _JI Ste1  LCE Rouer)

+ = ~ MPLS LAYER 2 VPN

3.3.2.2. MPLS layer 2 VPN

MPLS Layer2 VPN 44 1A Internet draft
draft-kompella-ppvpn-12vpn &84 - H X F @B BB T T -
CiRM4w ATM - Frame Relay &% X.25 8 % — B IR %R
Rt F@Esmz > CAMPLSLSP R a5 P @ E =R
He CRLEREPF ARG EERES -CERPEMZNE
T A& ATM ~FRAME #,Z Kk 483% » % i%3% PE & ¥ 83 PVC~
DLCI sk VLAN ID % LSP-##3% PE #44& LSP % PVC~ DLCI
% VLANID » 4o B + = ff 5 ©

MPLS LAYER 2 VPN 2 4§ 25 % :
HEPME
(HEaREH -
(2)#= 4] VPN 2 38 o :sZ B 4] »

B)VPN T 2 T HE =R HhE -

14



HRFGREE M E

(1) T 4 F] — MPLS % # 493% b ) 8§ % 4% Layer2 #L
Layer 3 VPN »

(2) 3% ATM ~ FRAME % 2 K %N @825 F 85N
#% -
3.3.2.3.IP-VPN 2 £ %
#HELEMET  IP-VPN F Tl 42
() £ AR F @S - IRFBE A B
()48 R BRAS 4R 4 5 4088 2R A AR A BUIK ©
QG)EF @4 ETA » TRERHEREH RIE » FRLEER
Ao BEPETRENBCEF RS -
GRBERBELEBEHARBER TRAZF ERZBEREN -

3.33. IP-VPN ##h £ 28
—#% 4 IP-VPN B F £ 28 REKTEFWT -
(1) EEPERRSN EHE RS 2RE > BEH IPSec
Layer 2 VPN s IPSec # &4f — #4488 % VPN 47 & T -
(2) = EPHHHEBIEH M - Layer 2 VPN R R 44 -
() #EphzEBEEAF > Layer3 VPN i E# -
(4) ZEP EHRAVEBAEETNFR  L2TP/PPTP R 4HEEF

15



3481 ¥% IP-VPN B & &

3.4.1. AT&T IP-VPN # A& :

International Enterprise

Frame Relay VPN

PVC Mesh MPLS Data MPLS CoS
IP Enabled MISMR

Frame Relay

(1) P Enabled Frame Relay : @ #%# AT&T 3.4 &9 Frame
Relay #83 > IP Enabled Frame Relay #| A #§ it
any-to-any i 3 B R F% &% H(QoS )& 45 & B Frame
Relay VPN 2548 » & 7 Bk %1% Frame Relay > % %% MPLS-

(2) MISMR : Managed Internet Service with Managed
Router » sxth R EH 44— FE » RAT IO ¥ > HrwH
R % 4 (Classes of Services) :

a. A ® (Real time) : VoIP - WM &% (video
conferencing)

b. % (Hign) : &%¥&FRME (ERP)

c. ¥ (Medium) : e-mail

d. 1& (Low) : web browsing

(3) AT&T Frame Relay 1§ 14k Hub—&Spoke ~ Partial Mesh -



AinE
(US$)
20,000

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

Full Mesh & MPLS VPN (IP Enabled FR) &4 % F

RIS E IP VPN 44 0 A TCO 8 8k ~ IFREH

REERRASBFER4HEEXRELXEZEFA K

#o Sites#H o FHE -

/ Full Mesh

/

/

/

pd

pd

MPLS VPN

/
/ |

me  Hub-&Spok

]

15

20

25  Sites $&

f5) : AT&T IPFR % % EarthTech # 43k 7000 & = - 100 £%

32 > 4 A IPFR Network :



3.4.1.1.AT&T Frame Relay Port & PVC {§#% :

Port & % ¥B8% | A% PVC CIR |Frame Relay| IP FR

A& A#mE
56/64kbps 800 285 16kbps 32 64
128kbps 1, 000 570 32kbps 61 122
192kbps 1, 000 705 56/64kbps 104 208
256kbps 1,000 850 128kbps 236 472
384kbps 1,000 1,145 192kbps 355 710
512kbps 1,000 1, 405 256kbps 473 946
640kbps 1,000 1,555 384kbps 709 1,418
768kbps 1,000 1, 705 512kbps 1, 063 2,126
1, 024kbps 1, 000 2, 005 640kbps 1, 355 2,710
1, 544kbps 1,000 2,535 768kbps 1, 654 3,308
1, 024 kbps 2,284 4, 568

IP FR PVC 18 # % Frame Relay = 2 4%

18




3.4.1.2.AT&T Frame Relay Hub-&Spoke 3t & 5.7 :

Site C
Port=128k

Site A
Port=512k

: »”Pvcv=64kvf

Site D
Port=128k

Port= 128k

474 : 512kbps Port % £ & 1, 000(US$) ~ Port A48 & 1, 405(US$)

64kbps PVC CIR Frame Relay A #8 % 104(US$)

ERE:
Site Speed Port/ PVC —kE BAHER
A - 512K Port 1,000 1, 405
B. 128K Port 1,000 570
C 128K Port 1,000 570
D 128K Port 1,000 570
E 128K Port 1,000 570
AB 64K PVC 104
AC 64K PVC 104
AD 64K PVC 104
AE 64K PVC 104
a3 5,000 4,101



3.4.1.3.AT&T Frame Relay Full Mesh 3t & ##| :

Site A
Port=512k

‘ Site F
tusiriona,, POXt=512k

o,

Port=512k £ S Ty i >

Port =
ort =512k Port=512k

2T4% : 512kbps Port £ £ % 1, 000(USS$) ~ Port A#2 % 1, 405(USS)

64kbps PVC CIR Frame Relay A # & 104(US$)

ERTE:

Site Speed Port/ PVC —kkE BAMEA
A 512K Port 1, 000 1,405
B 512K Port 1, 000 1,405
C 512K Port 1, 000 1,405
D 512K Port 1, 000 1, 405
E 512K Port 1, 000 1, 405
AB 64K PVC 104
AC 64K PVC 104
AD 64K PVC 104
AE 64K - PVC 104
BC 64K PVC 104
BD 64K PVC 104
BE " 64K PVC 104
Ch 64K PVC 104
CE 64K PVC 104
DE 104

64K PVC
' ] 5,000

20
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3.4.1.4AT&T IP Enabled Frame Relay 3t & 36 :

Site A
& Port=128%k
. PVC= 64k
Port=128k e - o
PVC= 64k ;w""“ e ) Site B
i Port=128k

4 PVC= 64k

Port=128k
PVC= 64k

Port=128k
PVC= 64k

274§ : 128kbps Port £ E & 1, 000(US$) ~ Port A4 & 570(US$)

64kbps IP FR PVC CIR A #a & 208(US$) ( % Frame Relay 2 4%)

ERE:
Site Speed Port/ PVC —kilk® HAHEA
A 128K Port 1, 000 570
B 128K Port 1, 000 570
C 128K Port 1, 000 570
D 128K Port 1, 000 570
E 128K Port 1, 000 570
A 64K PVC 208
B 64K PVC ' 208
C 64K PVC 208
D 64K PVC 208
E 64K PVC 208

% 5, 000 3,890

21



3.4.2. 8 X Japan Telecom Solteria IP-VPN :
(1) #Aku%EBA Port #M ~PVC §AR VPN §A % » 7
REFPERERKRAPRZGHAERARER !
(2) VPN iR% % RI4438 £ R R F 8 CoS (Class of Service )
HATER -

(3) HEZ%Anth%k P 614 Toyota ~ Nissan & Sakura Bank -

DSU/ONU MDF/PD | i | Central o

é Cabinet : office !

o : b i >
E ! In-house ! ) i . i
! DSU/ONU !  Wiring ! Basic Charge for ; Basic Charge for | Closed IP-VPN
! Rental ! Charge | AccessCircuit | Network Connect | Communications
! Charge E . ' pi Charge

Basic Charge for
Access Circuit = @ + @

@ Basic Charge for Access Circuit
1) Using High-speed Digital Circuit

Metal (64kb/s,128kb/s) 2,430

2,430
Optical Fiber (192kb/s-6Mb/s) J 18,000 18,000
2) Using ATM Private Leased Circuit (yen/month)

(0

NE
One wire | 65,000 60,000 64,000 65,000
Two wires|133,000(123,000 126,000 133,009J

*When using multiplexed VP, no basic charge for access circuit is required from the second circuit
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@ Basic Charge for Network Connection
1) Using High-speed Digital Circuit (yen/month)

64kb/s 64,570
128kb/s 79,570
192kb/s 157,000
256kb/s 182,000
384kb/s 222,000
512kb/s 257,000
768kb/s 322,000
IMb/s 402,000
1.5Mb/s 532,000
3Mb/s 732,000
4.5Mb/s 882,000
6Mb/s 1,002,000
DAJE 64kb/s 27,570
DAVJE 128kb/s 35,570
DAJE 1.5Mb/s 217,000
DA/E 6Mb/s 530,000
ased Circuit (yen/month)

2) Using ATM Private Le
[ 7

"3 Type 2 area ™|Type 3 area ™| Type 4 area ™| Type S area ™| Type 6 area

0.5Mb/s 75,000 88,000 91,0000 100,000 124,000 214,000
IMbls 120000,  146000]  152,0000 170,000 218,000, 398,000
2Mbls 193,000 243,000 255000 291,000 387,000 747,000
IMbls 260,000  332,0000  349,000] 400,000 536,000 1,046,000
AMb/s 3170000  411,000]  433,0000 499,000 675000 1,335,000
SMb/s 364000  476000] 502,000 580,000  788,000[ 1,568,000
6Mbrs 404,000, 533,000 562,000 649,000, 881,000, 1,751,000
TMb/s 444,000, 585000] 617,000 713,000 969,000, 1,929,000
8Mbs 484000 637,000 672,000 777,000 1,057,000 2,107,000
9Mbls 524,000  689,000]  727,0000 841,000 1,145000] 2,285,000
10Mb/s 564,000,  739,0000  780,000] 903,000 1,231,000 2,461,000
4:%1;: . 20,000 32,000 35,000 44,000 68,000, 158,000
45Mbls 1247,000] 1,847,000 1,991,000 2,423,000, 3,575000( 7,895,000
1256;‘:://: Y 3,000 7,000 8,000 11,000 19,000 49,000
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*1  Add the cost listed to the amount of "10Mb/s" in IMb/s increment for the charge of over 10Mb/s.
*2  Add the cost listed to the amount of "45Mb/s" in 1Mb/s increment for the charge of over 45Mb/s.
*3  Please ask JAPAN TELECOM for more detail about each area.

(3 Closed IP-VPN Communications Charge (yen/month)
Total speed Charge . Total speed Lo Charg§ :
to 64kb/s 5,000 to 8Mb/s 260,000
to 128kb/s | 10,000 to 9Mb/s 290,000
to 192kb/s | 15,000 to 10Mb/s 320,000
to 256kb/s | 20,000 to 11Mb/s 350,000
to 384kb/s | 30,000 to 12Mb/s 380,000
to 512kb/s | 35,000 to 13Mb/s 410,000
to IMb/s | 50,000 to 14Mb/s 440,000
to 2Mb/s | 80,000 to 15Mb/s 470,000
to 3Mb/s 110,000 Add 10,000yen in 1Mb/s increment from 16Mb/s to S6Mb/s
to 4Mb/s {140,000
to SMb/s {170,000 to 57Mb/s 885,000
to 6Mb/s_1200,000 Add 5,000yen in 1Mb/s increment over S7M/b
to 7Mb/s {230,000

*This is determined according to the total value of connection speeds.

*HOTnet : Hokkaido Telecommunication Network. Co.,Inc
*TOHKnet : Tohoku Intelligent Telecommunication Co.,Inc

*TTNet : Tokyo Telecommunication Network Company, Incorporated
*CTC : Chubu Telecommunication Co.,Inc

*OMP : Osaka Media Port Corporation

*HTNet : Hokuriku Telecommunication Network Campany

*CTNet : Chugoku Telecommunication Network Co.,Inc

*STNet : STNet, Incorporated

*QTNet : Kyushu Telecommunication Network Co.,Inc

*OTNet : Okinawa Telecommunication Network Company, Incorporated
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@DSU/ON U Rental Charge @In-house Wiring Charge

(yen/month)

Speed |1 sy
Carrier DA‘;Z?

6Mb/s
NTT 9,500{1,700 - 19,000 21,000 60 2,000
HOTnet 9,500{1,700 7,000{ 19,000{ 21,000 60 2,000
TOHKnet] 9,500{1,700 7,000 19,000{ 21,000 70 2,000
TTNet 9,500{1,700 6,000 19,000 21,000 60 2,000
CTC 9,500{1,700 7,000, 19,000/ 21,000 50 2,000
OMP 9,500{1,700 6,000 19,000{ 21,000 70 2,000
HTNet 9,500(1,700 7,600 19,000 21,000 70 2,000
CTNet 9,50011,700 6,000 19,000, 21,000 70 2,000
STNet 9,500{1,700 - 19,000 21,000 60 2,000
QTNet 9,500{1,700 - 19,000{ 21,000 60 2,000
OTNet 9,500 - 1,700 20,000 22,000 - 2,000

*With regard to 1.5Mb/s and 6Mb/s of NTT Digital Access and 1.5Mb/s of Economy Service by
regional NCC, "Other Additional Charge", equivalent in the amount to the in-house Wiring Charge, is

required.

2) Using

ATM Private Circuit en/month

Metal 11,000
Coaxia! 20,000
O
fle SMF 33,000 2,000
WIre \Optical |Typel
fiber  \MMF
29,000
Type I
SMF
T tical |Typel 42,000
€
wo Optical |7yp 2,000
wire |fiber MMF
38,000
Type 11

*All carriers offer then in the same rates.

*SMF:Single-Mode Fiber

*MMF:Multi-Mode Fiber

*Please ask JAPAN TELECOM for POI of ATM Private Leased Circuit.

Installation Fee* using NTT circuit
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Installation Fee

: g %d. wtem s &l
Router Settlement (per one connection circuit)|1,000
: igital C D T
~ - ‘ Private Leased Circuit
- ; . | Metal Optical Fiber T il
JAPAN TELECOM | Basic Installation 3,000 3,000 3,000
Circuit Connection - - 1,000
Facility Installation 72,000 102,000 -
NTT Basic Installation 4,500 4,500 4,500
In-house Wiring 3,800 8,000 8,000
DSU/ONU Settlement 3,500 8,500 13,600

*The above fee applies to the case of installing one new access circuit.

*Please ask JAPAN TELECOM when using a regional NCC's circuit.

*Installation costs in case of using an existing NTT private leased circuit as the access circuit total
4,000yen per access circuit (3,000yen for JAPAN TELECOM basic installation and 1,000yen for router
installation)

*No facility installation fee is required for Digital Access 1.5Mb/s and 6Mb/s, though 1,000yen circuit

connection fee is needed.

3.5.SLA (Service-Level Agreement )
3.5.1. VPN z SLA #5|
(1) REREFPLPFRABE -RFZREDLHNTAALE
- HWERE > AERM S B SLAs
(2) VPN z SLAs B3| %ot HBFR] ~ 438 4E ~ 438 a R - 3
iRk R R~y KAGHEAE  BP RS - B ARS FR
BEERZBAT RABFALBLBRBHB T LEF -
(3) 4k Cisco AR EH » B F M~ SLAs hHLBlRA A -
24 176%

¥ #43 BR & uptime : 70%
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Wk~ BRI - FREMT; - 68%
B R EE I - 65%
HBIRIERE S * 64%
BRI F RRE D 55%
£ 38 (Latency) : 51%
R B BB R 47%
{2 ¥y 5% (Transit delay - jitter) : 39%
(4) SLAA%BALE FLBRFED W TEH 8£L

EFHEE RS > Cisco 28 K

@—P @—> @ # & $4k SLA ©

Technology . B8
Round Tri 3
Dg;!;; P Round Trip ntter
(Backbone) Delay
(end-to-end)
4R AE
Anchi (bavkbone) 3L A
chor 1\ (end-to-end)
process

Easy Implementation Complex
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3.5.2.IP VPN JRFsZ SLA 373 $afs] :

Class of [Network Avaliability Roundtrip |Packet Loss
Service Delay(ms)
1 |100%Core and Redundant Edge 50 <0.1%
99.9% to Edge
2 [100%Core and Redundant Edge 60 <0.25%
99.9% to Edge
3 |100%Core and Redundant Edge 70 <0.5%
99.9% to Edge
4 [100%Core and Redundant Edge 75 |<1% on-Net
99.9% to Edge <5% off-Net

F R BT % % (CoS) z SLA Qos #54& 404 :

Real TimelBusiness [Standard

Contracted \' v v
Bandwidth | 1
Packet Loss v v

Delay | " v | v T
Jitter TUTITTNYTTUTTIT T

Service v v v
Availability

R

FT2EH4  whkE@EHB A %M (Availability levels not
met) > Bl E 3ok 5% t010%  HEARGBS £ 10 X
RAEE > RS TREAME -

REFH  bwit@Liik (Packet Loss) #if 1% Rldeik 1 X

28



& 13048 % -

353.IPVPN £ 7 & KA B #of
L PCCW BtN MPLS VPN %13} :
P RERBALA  PCCW BIN 2 537 B4 a0 72

JNEE P L e-mail R EEHEEEF -
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3.54IPVPN KRR E®RZ & ®pH -

24 Global One /& &) Global Intranet VPN A {5 :

I RAFBRAEE BB R

Port Speed Economy Standard Premium
64kbps $60 $85 $120
128kbps $90 $130 $180
256kbps $150 $215 $300
512kbps $250 $385 $540
768kbps $400 $600 $770
1024kbps - $650 $800 $1,020

YA 256kbps port %] > 374& & Economy $150 ~ Standard $215 -
Premium $300 > 3% £ % 50%Economy ~ 25% Standard ~ &

25% Premium > B3t & 4 :
50% * $150 +25% * $215 + 25% * $300
=$204 (& A)
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4. SIF IR

B IP-VPN ¥HRBEL FFERCZRE XA ERE
BREHEARER PTHADENTER  THEALEERK
B b A sk £ 2 it - B AT AL @R B e VPN 2%
HRENNEFRHEEFR RS - £B AT&T ~ Cisco ~ Juniper
BEAREEREZHEAAUEZLOERZL ML IP-VPN £52
EMBRERBRTE -

IP-VPN ¥ BN ERETIHZHENEZRL L o F 445
FoRERZATERM - FEEHH RUSFHCIRBFRR
Bundle ZMRF £ % - MR EES AL ATHEAE
MR EAITEAE ULt R -

BATANSRERE P Lk FRRBEMEBRZ VPN £5
Rt@nrEnREBaISP FHEARES - EEREQT RS2
ARBALERNNEABE - LACAFTEFRBIMAFE > HRP
ANNARBARELEBAYLE - BHZSIRCER RNEREZEFE
ROEE  BFERESLOEIANEES HFEEE - &
ERAAEAS B EH EMAEF KB ITIL AR B RH FH/ 2 SLA 154% -
BRRABRIGICZEHGREEAFSE/REEME -

5. %F& ok
(1) AT&T 2 &) i E# -
(2) Cisco 3 fH4REH °
(3) Juniper 2 & iR EH -
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