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Responsibility by End user

Responsibility by ISP

< > < >
Home ISP providing FTTH
| PC | Broadband ONU | Router DHCP |
Router

1
1 | I |
1 1 1 1
1 1 1 1
| 1 1 1 Web
| | | | E-mail
| | | | DNS
1 1 1 1 Internet access
1 1 1 1
| | | | :
: 1 : : 1
1 1 1 | 1
| IP | IP | IP | IP !
| | | | :
1] mac | MAC | MAC ! MAC I
| | | I !

1
| | | Fibre | PHY :
1 1 I 1 1
1 1 I 1 1
1 1 1 1
1 1 1 | 1
1 1 1 | 1
| | | | !
| | | | :
1 1 I 1 1
1 1 1 1
1 1 1 | 1
1 1 1 1 :

IP
Optical Fibre
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Responsibility by End user

I

Responsibility by Carrier

Responsibility by ISP

v

ISP

Web

E-mail

DNS

Internet access

Home Carrier’s End Office Regional IP Network and POI
| PC | Broadband ONU _—_ | OLT |_| ! |_| LAC | Router _—_
Router
1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 | [ LNS
1 1 1 1 1
1 1 1 1 1 I
1 1 1 1 1 !
1 1 1 1 1 I
1 1 1 1 1 I
1 1 1 1 1 1
T T T T T !
1 1 1 1 1 I
1 IP 1 IP 1 P 1 1 IP 1 P
1 1 1 1 1 I
flomc | PP | ) PPP ! ! PPP | MAC
1 1 1 1 1 !
1 1 PPPoE 1 PPPoE 1 1 PPPoE 1 PHY
1 1 1 1 1 !
1 1 1 1 1 I
i | MAC | MAC | | MAC |
! ! ! - | | I LAC(L2TP Access Concentrator)
| ! ! Fibre 1 1 L2TP !
: : : : : : LNS(L2TP Network Server)
1 1 1 i i Ip 1
1 1 1 1 1 I
I I I I I PHY !
1 1 1 1 1 !
IP
PPPoE
—> < >
Optical Fibre L2TP

Copyright (C) 2008 Mitsubishi Research Institute, Inc.
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Responsibility by End user Responsibility by Carrier Responsibility by ISP
< > > >
Home Carrier’s End Office ISP providing ADSL
| PC | Broadband [ | ADSL | Splitter | T~ | MDF |_| Splitter |_| DSLAM | | ATM Router | DHCP |
Router Modem 1
} ' '
| | | | 1
1 1 1 Telephone I ‘
I I I l I [ Web
| | | | | i
| | | | [ E-mail
1 1 1 PSTN 1 | DNS
1 1 1 1 1 Internet access
1 1 1 1 1 |
1 1 1 1 1 |
| | | | 1 1
T T T T I 1
| | | I I
| IP | IP | IP | IP | IP !
1 1 1 1 1 :
1] mac | MAC | MAC ! MAC ! MAC I
1 1 1 1 1 :
1 1 1 AALS 1 AALS 1 I
1 1 1 1 1 |
| I I | |
| | | ATM . ATM 1
! 1
1 1 1 1 1 |
| ! ! ADSL 1 PHY 1 |
1 1 1 1 | |
1 1 1 1 1 |
1 1 1 1 1 |
1 1 1 1 1 |
| | | | |
| | | | I :
IP
IPoA
ADSL ATM

Copyright (C) 2008 Mitsubishi Research Institute, Inc.
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Responsibility by End user

Responsibility by Carrier

Responsibility by Wholesale

Responsibility by ISP

Home Carrier’s End Office Wholesale’s Network and POI ISP
| PC | Broadband [ | ADSL | Splitter |/\_/ | MDF |_| Splitter |_| DSLAM | | BAS | Router T~
Router Modem
1

. . . ' - | Radis_|

1 1 1 Telephone |

1 1 1 1

o T

1 1 1 1

1 1 1 PSTN 1 1 Switch to Web

! ! ! 1 ' proper ISP E-mail

1 1 1 | 1 DNS

1 1 1 1 1

1 1 1 | 1 Internet access

T T T T T

1 1 1 | 1

1 IP 1 IP 1 IP 1 IP 1 IP

1 1 1 | 1

1| mac : PPP | PPP ! PPP | MAC

1 1 1 | 1

1 1 PPPoE 1 PPPoE 1 PPPoE 1 PHY

1 1 1 | 1

1 1 1 | 1

I 1 MAC \ MAC . MAC \

1 1 1 | 1

I I [ AALS i AALS [

1 1 1 | 1

1 1 1 | 1

1 1 1 ATM \ ATM 1

1 1 1 | 1

' ' ' ADSL ! PHY '

1 1 1 | 1

IP
PPPoE
ADSL ATM

Copyright (C) 2008 Mitsubishi

Research Institute, Inc.



Responsibility by End user
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Responsibility by Carrier

Responsibility by ISP

Home Carrier’s End Office Regional IP Network and POI ISP
| PC | Broadband [ | ADSL | Splitter |/\/ | MDF |_| Splitter H DSLAM I_I LAC | | LNS | Router T~
Router Modem

1 1
1 1 1 Telephone | |
1 1 1 1 1
1 1 1 1 1
1 1 1 PSTN 1 1 1 Web
1 1 1 1 1 1 E-mail
1 1 1 1 1 ! DNS
1 1 1 1 1 1
1 1 1 . . 1 Internet access
T T T T T T
1 1 1 1 1 1
1 IP 1 IP 1 IP 1 1 IP 1 IP
1 1 1 1 1 1
1w : PPP | PPP ! ! PPP | MAC
1 1 1 1 1 1
1 1 PPPoE 1 PPPoE 1 1 PPPoE 1 PHY
1 1 1 1 1 1
1 1 1 1 1 1
| | MAC | MAC | | MAC |
1 1 1 1 1 1
: : : AALS 1 1 L2TP : LAC(L2TP Access Concentrator)

1 1
1 1 1 1 1 1
. s | ATH ! ! P | LNS(L2TP Network Server)
1 1 | 1 1 |
. i ! ADSL ! ! PHY !
1 1 1 1 1 1

IP
PPPOE
ADSL L2TP

Copyright (C) 2008 Mitsubishi

Research Institute, Inc.



Responsibility by End user

Responsibility by Carrier

Responsibility by ISP

Home CATV’s End Office ISP
-] Node
PC Broadband . Head End CMTS Router Router
= st [ oms H o =2
— =
1 1 1
1 1 : : 1
[} 1 1 1 1
1 1 . | 1
1 1 . 1 MAC 1
1 1 . | 1
1 1 . | 1
1 1 . | 1
} 1 1 1 1
1 1 . | 1
1 1 1 1 1
1 1 . | 1
1 1 . | 1
1 1 . | 1
[} 1 1 1 1
1 1 . | 1
1 1 1 1 1
1 1 . | 1
1 1 . | :
1 1 1 : .
N RF Cable / Hybrid Fiber Coaxial g
Copyright (C) 2008 Mitsubishi Research Institute, Inc.
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MClI 7 4
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End User’s Home Incumbent’s End Office

PSTN S Broadband Service by
| by incumbent >

incumbent
| PC | Broadband [T | ADSL | Splitter |«’\_/| MDF |_| Splitter |_| DSLAM I_ ATM Switch
/ Router

Router Modem l
Telephone —~—-1__| ATMSwitch
/ Router
Broadband Service
Resale by newcomer
rFT T TETTETTTTETTETETETETETETEETETEEEEEEEEmEEmEm-—_——- I
//\: Pattern(4) : PYC (Permanent Virtual Circuit) access !
_________________________________ I Permanent connection to a ISP I
1 _--
Pattern(3) : bit-stream access ! /4 -7 : beyond the Switch or Router :
A kind of wholesale of ADSL access by incumbent s s m oo omm oo oo
Diverging by DSLAM \
Router. —» Broadband Service
e by newcomer
|5 Wi o i 1 - -
; Pattern(2) : Shared access (Line sharing) -7
1 using frequency and diverging by Splitter :
Y e e ——r e, —r e, e, ——————— 1
i DSLAM I— Router. —» Broadband Service
. by newcomer
Local Loop Unbundling
N [ Rout :
: Pattern(l) : Full unbundling | | Splesr |_| DSLAM I_ /Sov'.:'itegh — Broadband Service
1 using dry-copper and diverging by MDF : by newcomer
L

R |

Copyright (C) 2008 Mitsubishi Research Institute, Inc.
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Copyright

R W =75 M =7 /A
RPAJII WV J J/

FEFICHTZH7 O RABHBOHRR (ECTA. 20074EQ3)

TUR—Y |V R KA 137 IS5 Aoz—Tv |EEH

A0 5,427,500 | 62,886,200 | 82,438,000 | 58,751,700 | 16,334,200 9,047,800 | 60,393,100
EXREEETIERRE 1,780,263 | 25,100,000 | 35,600,000 [ 19,577,000 4,739,000 4,873,000 | 22,724,460
MDF £ 1,200 12,915 7,900 11,300 1,367 8,208 5,587
T2/ K JLEMDF# 1,686
TEEEEEDSLAEEE 940,204 9,209,000 | 12,001,300 7,380,000 2,815,200 1,051,000 8,468,353
EXEEXEFEREK 815,691 6,935,000 8,500,000 6,200,000 2,815,200 979,000 3,876,250
BEREE 87% 75% 71% 84% 100% 93% 46%
B +—)L (RETE) 28,667 3,500,000 72,000
IPEYRRR)—Ls 1,005,000 1,300 3,715,563
ATME R R R —L 95,846 1,269,000 1,180,000 876,540
LT\ K)LDSLEIER SR 150925 3215000 5400000 1598885 338000 154000 871952
7 —R 7t ADSLE#E 2L 63787 1621000 116000 400000 237500 437000 2322720
HIREXEIMBEDSLER S 75303
E R #DSLE 5%k 1,154,916 | 14,045000 [ 17,517,300 9,378,885 3,390,700 1,642,000 | 11,738,328
FREXEIE 19% 34% 31% 21% 17% 36% 28%
=)L O—F/\UREEEH 529,849 700,000 800,000 2,139,000 530,000 3,307,700
FTTH 34,795 265,000 65,000 473,000
JA¥LAO—A)LIL—T 3,820 6,500 2,500
ZFRMT7 IR 148,684 0 130,000 71,235 0 18,600 6,000
WIO—KFN\UFERE 1,872,064 | 14745000 | 18,447,300 9,715,120 5,594,700 2,670,100 | 15,054,528
JO—KN\RERE 34.5% 23.4% 22 4% 16.5% 34.3% 29.5% 24.9%

ECTA Broadband scorecard end of Sept 2007 &b #x ¥
SCECTA : European Competitive Telecommunications Association (BRINFEFRIBEEFTEERE)
(C) 2008 Mitsubishi Research Institute,

Inc.
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Table &

High-Speed Lines by Type of Provider as of June 30, 2007 !
(Ower 200 kbps in at least one direction)

Lines Percent of Lines
— - - 1 Fao ) T P |  Ng
Technology ~ 4 Ortiner Non- 4 Other Non-
= : 5 Total 5
RBOC ILEC  mEct RBOC™  pEc  meces
ADSL 22121630 4 554 463 S-lD.D_.-'S( 27.516.1TD) 4 Y 69 31 %
SDsSL * * 205,943 319932 * * 644
Traditional Wireline 334730 13,453 36U_SS?C$§> 473 19 509
Cable Modem * * 34319043 = * * 997
Fiber 1,233,079 45,249 124,324 1,402,652 879 32 29
Satellite 0 0 668,803 668,803 0.0 0.0 100.0
Fixed Wireless * * 564 588 586141 * * 963
Mobile Wireless * * 6.312904 | 35305233 * * 183
Power Line and Other 1] 0 5420 5420 0.0 0.0 100.0
Total Lines 32489028 4 830985 43,601,634 | 100,921 647 520 % 4879 432 %

* Data withheld to maintain firm confidentiality.
See notes following Chart 10.

X High-Speed Services for Internet Access: Status as of June 30,2007; March 2008 FCC & Y k¥

Copyright (C) 2008 Mitsubishi Research Institute, Inc.
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> IPv6 Addressing Architecture (RFC4291) [ICTES

.. A single interface may also have multiple IPv6 addresses of any
type (unicast, anycast, and multicast) or scope....

> ZEfl (FreeBSD 6.3R)

% ifconfig -a
IncO: flags=108843<UP,BROADCAST,RUNNING,SIMPLEX,MULTICAST,NEEDSGIANT> mtu 1500
inet6 fe80::20c:29ff:feal:d248%IncO prefixlen 64 scopeid Ox|
inet6 200 1:fa8:1000:0:20c:29ff:feal:d248 prefixlen 64 autoconf
inet6 2001:218:4fd:2000:20c:29ff:feal:d248 prefixlen 64 autoconf
inet 192.47.163.171 netmask Oxffffff00 broadcast 192.47.163.255
ether 00:0c:29:a1:d2:48
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o [IETF (Internet Engineering Task Force)
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o CablelLabs
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