/)°5'f’\\,<

OCx = QOCxéd

%

OCX K TUF—RY /TSAR—-LDEH
DLREEY

202448H30H ENOGS83 Meeting (Rev. 1)
202459H9H 2B (Rev. 2)

{£i% =77 (AKA paina) BBIX# X &4t



BC#EIT (1/2)

o (kBTN (TE&D LTI (F) AKA paina
X: @paina
e ASN: 151371

PR R
o KEHMEEIC WIDE Project (C= 210
o KRERIELIRIEETE.

TVIZT (ISP) . HAEE (KF) . BAFEEFLL......

iapro.ip/t/sF4B ©negoto_DoP

HENSH<KECDPAAVTEETTVET

o 2023 F 3 BICVIRNYIBREHAARL 2=t |

BBIX ¥k, &%t - BBSakura Networks Bk S\ H A

WIDE @ BBSakuraNetworks BBIX

© 2024 BBIX, Inc. & BBSakura Networks, Inc.




BC#EIT (2/2)

HAER
e NaaS H—E X “OCX"” (Open Connectivity eXchange)

o ISMEFINICKBFTTHH—-EX"OCX % 1VF—xRv K"

o JLwWWHZENALR OCX ADO7IZAOgT—EX
"OCX 3% TSI R—K"

S
FEORYRD—=D0EVTRD I@

‘%Ei‘:&aﬁ?—,zﬁf\i\%br/\j—\ﬁz
” Open Connectivity —'\m‘_‘-ﬁj (WA Wi
yx eXchange

© 2024 BBIX, Inc. & BBSakura Networks, Inc. 3



' BBIX & BBSakura Networks

I - S0ftBank

oz 1009%

In

I ' :
BB
ternet Exchange,

IXEHR-OCXER-E/NTIEE

RYRT—2
) a1—232

4‘| 3

© 2024 BBIX, Inc. & BBSakura Networks, Inc.

4 SAKURA
internet

49

51% I @ BBSakuraNetworks

YRD—005IR
H—E 2 DRF

2019.08~

VIO 7EE

VIORDOITT7
I )a—3>




OCX (Open Connectivity eXchange)
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IPv6 Y1 I L —2a EiiOEREFEETOEY 3 =00 AN

o Mttt —EXTIE IPV4 over IPVv6 OO 3= |(C
BHHIEBEOARERTE

o CPEX—H—FBHIET—ERENENADRNNE

= OCXJt 125—xv I CIXENREREEHRA

HB46PP

HTTP-Based IPv4 over IPv6 Provisioning Protocol

Q Type (/] to search or ask Copilot +- 0 n e s

B rw QL 2 -

IPVv6Y 1 ' L—ya v ROERNEETOEY 3 =V IAR [81.14k]

IPVBH - BEE{L RS IPVA/IPVBSEEWG IPVERFERIL— 5 SWG

IP = i i IPve Ve

Copyright (c) IPVEH - Bt
FXEELUTAF 17 IEVZD _Fom 40 BN (CCBY 40))
TEEE

ﬁk]'. IE' *E MEE
el , E Lfes 9=/t c BB EBELT.
I Pg <
“IPV6RATL—Ia UEMiOBEREE O3 =00 AR, £ 1.1 ik

IPveLE R - EELHERES IPv4/IPVORIFEWG IPVORERIIL—FSWG. 2021.
https://github.com/v6pc/vémig-prov/blob/1.1/spec.md. 2024/8 B&. 13

& DRIBEE N,
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|  Server |

“IPVv6R1IL—oaUEiiOEREE O3 =00 AR". & 1.1 fk.
IPvOeE X - EE LHERES IPv4A/IPVOREWG IPVORERIIL—FSWG. 2021.
https://github.com/v6pc/vémig-prov/blob/1.1/spec.md. 2024/8 HHEs.
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JOEYaZyvo0RNnTE

mHE
Meeting HHDREKRTIEIRERIC TRBDRIFETVEILR

W X5 LM nameserver ZEHESR

% cat /etc/resolv.conf
nameserver 2404:1a8:7f01:b::3
nameserver 2404:1a8:7f01:a::3

M4over6.info TXT ZfER

% dig +short 4over6.info. -t TXT

"v=vbmig-1 url=https://hb46pp.provisioning.v6ix.1in
fo/api/hb46pp/vi/config t=a"

WS 51z URL (C capability DO TYU/ISX—=F%=[5LTFOER
% curl -s -k https://hb46pp.provisioning.v6ix.info
/api/hbd6pp/v1/config\?capability=map_e,ipip | jq
{
"enabler_name": "BBIX",
"service_name": "v6IX",
"ttl": 86400,
"order": [
“ipip”,
"map_e"

1,

"map_e": {

}

"version": 9,
"mesh": false,
"rules": [
{
"ipve": " /56",
"ipv4": "218.231.64.@/32",
"ea_length": @,
"psid_offset": ©
}
]

"ipip": [

]

{
"ipv6_local":
"ipv6_remote" :
"ipv4": "218.231.64.

}

:da:e74e:|ae:e",

© 2024 BBIX, Inc. & BBSakura Networks, Inc.
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VILFOSYRAE

AWS Azure

Routeb53 EC2 Azure DNS Azure VM

vbix.info J Prov. | | Prov. v6ix.info J Prov. | | Prov.

A

OC
v6ix.info. IN NS ns1-33.azure-dns.com -

ns2-33.azure-dns.net
ns3-33.azure-dns.org
ns4-33.azure-dns.info

ns-1983.awsdns-55.co.uk OCX Hikari
ns-1.awsdns-00.com Backend
ns-1451.awsdns-53.0rg
ns-576.awsdns-08.net

delegation delegation [

LR NS (V—YAD NS) hAEZER>=zDOT
AWS & Azure =1EH
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u router
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57

l s CPE
D 5w

#%F+. BBSakura Networks. DNS Summer Day 2024. 2024. (—&BeR %)

©BBSakura Networks, Inc.
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AWS L
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GCP 4p
J unbound
4 A{’j
VS;FVEF
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ISR RERIE ERRICHEYELE-
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T & S53D IPv6 Prefix Z8 (Renumbering)

4overb
Router

o
/\ TANAZHhLDIPT FLANEDLD &
local: O

remote: ()

E 20-)UL7 RLA 20-)ULA=Fv A7 RLZX(GUA)
o |~ (203.0.113.254/32) (2001:db8:0:5678::/64)
. b3 b3
local: O i
. TSANR—RFPRLR - IA=FvAR7 RLZ(ULA)
remOte . O -~ (192.168.1.0/24) -f(fd00:0:1234:4567::/64)
FUREFAE > ZH512 KL EDSRN

U>o0—-h)L7RLR (LLA) fe80::/64 EUI-64

ZEDHSIR 7
O \ / IP 192.168.1.100/24 5% GUA 2001:db8:0:5678::/64 EUI-64 DD
A ULA fd00:0:1234::/64 EUI-64

CPE

"IPv6 SLAACE Prefix DZE". LR, BIE > X5 L. ENOG 71 Meeting. 2021. 2022/8HE.
https://enog.jp/wordpress/wp-content/uploads/2021/12/enog71-toyama.pdf
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T & S53D IPv6 Prefix Z8 (Renumbering)

4overb
Router

o
/\ TANAZHhLDIPT FLANEDLD &
local: O

remote: ()

£0—)UL1=%F+ X h7 KL Z(GUA)

T
\ / 1 20—)UL7 RLR
[ ./ N o / - (203.0.113.254/32) (2001:db8:0:5678::/64)
~ . zEh3
&;‘" 1 local: . - Zh3 <
/3 - )g’l - ~ FSAR—RFRLR iz;z;?;;ﬁvzwu\)
. i = S
b’ ‘} '/ remote . O - (1792.168.1.0/24) 'f(fd00:0:1234:4567::/64)
A
) ™ FUREFAL > ZEHS5RR KL Eb51
=~ /
4
* -~ \
IP 192.168.1.100/24 BD5BY GUA 200],.:db8:0:5678::/64 EUI-64 D3
B ULA fd00:0:1234::/64 EUI-64
\/ U>£&0—h)L7 KL (LLA) fe80::/64 EUI-64

CPE

"IPv6 SLAACE Prefix DZE". LR, BIE > X5 L. ENOG 71 Meeting. 2021. 2022/8HE.
https://enog.jp/wordpress/wp-content/uploads/2021/12/enog71-toyama.pdf
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T & S53D IPv6 Prefix Z8 (Renumbering)

4overb
Router

A

local: /
remote: -
0\

O

dl-dl

local:
remote: O

CPE

\ /
y
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TOAONAZHSDIPT KL AHNZEHS &

IPVA1 25—V b IPV61 > 5 —2Y b

20-)UL7 RLA 20-)ULA=Fv A7 RLZX(GUA)
-~ (203.0.113.254/32) (2001:db8:0:5678::/64)
b3 b3
d=—o0=7w
TSANR—K7ZRLR = _ 1=Fv X7 RLZ(ULA)
-~ (192.168.1.0/24) f(fd00:0:1234:4567::/64)
20
FYREFAE > ZEh5i2n KL EDSRL

Y ZEDHSIR 7
IP 192.168.1.100/24 5% GUA 2001:db8:0:5678::/64 EUI-64
B ULA fd00:0:1234::/64 EUI-64
U>o0-hIL7KLA (LLA) fe80::/64 EUI-64

ED3

"IPv6 SLAACE Prefix DZE". LR, BIE > X5 L. ENOG 71 Meeting. 2021. 2022/8HE.
https://enog.jp/wordpress/wp-content/uploads/2021/12/enog71-toyama.pdf

24



L7 wvOXREZBEOXG (1/2)

(" )

FLET'S Hikari
Network

Customer

CPE

N\SLAAC.”\DHCPv6-PD.”

V' h =

 JU

NTT E/W

NUFsLi=EL/
[# D]
V' h =<

© 2024 BBIX, Inc. & BBSakura Networks, Inc.

BBIX [Pv6 Internet
(VNE)
DNS
Cache
Server
( BBIX \ IPv4 Internet
(AS2915)
4overb
\remote Chii/ Router
[BBIX] 1
e AT _
! \FOEHEEL T/
- —//- --- [BBIX]
] PV h =

OCX Hikari
Backend

-

~

Cloud Provider

Managed
Auth. DNS

Provisioning
Server

25



LT v O XREZEONIG (2/2) PyFF— ISR T — REARE

MDO.CPE CEDREEELFE

st —E20BE (FvITF—h—I\5Y) . BBIXOBE (PyvIT—hY—/\0L)

®0EIDF#43F§
7 RLAEERE -

@CPE T RRIU b+

IPv4 over IPv6
o4 \7KLREBRE

Y=kox4

HEE R
Ty

HERS
ARV

QBEBRDIH L

@ T 71y REER @
-_—

NTTSRBZ - BRA Joevazry
YAT A JRAT A

@SLAAC + DHCPv6-PDTD

TPRLZEIUST

(Emmmn)

CPE

7vITF—h
=N

SLAAC - DHCPv6-PDTD
TRULZEUHT

Q@INZT— FEZEREHERE LT
FUWCPELY RRA 2 b7 RLRAZEEA
7vIFT—hA

INZD—K
F CPE
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Y N\IV—5—D1 2T )V config

tunnel select 1

tunnel encapsulation

ip tunnel mtu 1460

ip tunnel nat descriptor 1
tunnel enable 1
nat descriptor type 1 masquerade

nat descriptor |address outer 1 hb46pp

Copyright(C) BBIX, Inc. All rights reserved

ORIV =D I—RDFERIELT
hb46pp ZHRETD_ET.IPv4 over
IPv6 M remote Ali&im7RLXEZH
NS

NAT OAMATPRL R (IPv4 7RLR)E
BEES - BEERE

7YV ITTF— R —N\—DERINZT—RE
ZERETFE
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OCX ¥ 1TV -V FDODIXRIELS

e NaaS THhdD OCX Z5F < FUVWHEHSER

e |Pv4over IPv6 OTOEY 3 = V0 (CEEEERIR HB46PP = #)H
o JOEIYIZUIMBIEIOSORZZAL. YVILFUOSORTRE

o JLWWHEHED IPv6 TL J 1w D XEEDERD
;YU RIVBBOEHZE S X7 LMATTTTU. CPE AIDERIZREDNAE
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OCX 3 TS5 R—k &l (1/5)

LEps  0CX
) \ G »
NTTREX \

ZLyvid

\ / OCX-Router(v1 )\ =

Tunnel Gateway
> \
A )

=z VC Cloud Connection C
=
y - ] N

vec KTV I93UR

| 959 RED
HAVRT L

o|o|o

vC

AV TL I AR LD
CE HRZZT L

rrF—5tEvy—

ZLyvi
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OCX 3 TS5 R—k &l (2/5)

)
NTTRE#

AV

7L vV
\—___
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O
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OCX 3% IS5 R—k&ld (3/5)

)
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ZLyvi

ZLyvi
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Tunnel Gateway
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J
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OCX 3% TS5 R—k &l (4/5)

NTTREZ
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OCX-Router(v1) | 259KLD
® [ = P2 TN

—ll

T

5 C g

il
'Eﬁ Cloud Connection ( ,X
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OCX 3% TS5 R—k &l (4/5)

NTTREZE
PA ML
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’/ oCxX 122%
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OCX ¥ TS1R—DEH|
1. OCX OEBXXvY ~J—U%ZHNAL THEE
OCX 1V —xRv ~ERER (ELLIEWER)

2. Linux PC H—/\ThkUXRIUiFEEIR
HEFREADIXAY v RHEL)

3. JLwWWY¥EED IPv6 L J a1 vwIOIXWEEINEEE(IC
IPv4 over IPv6 DI&IR P R L X7Z BRI dTEIHNI—T—TL VKUY —

OCX K TSAR—KETEPLODTUVET
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OCX ¥ TSI R—DRv LD —DREEBIK (1/2)

[ IPv6 Gateway ] [ IPv6 Gateway ] IP-IP R YXILDODESZ VX
(Active) (Standby) R—bDREHD IPv6 Bt
IPv6
e - T VAN
/ﬂf@j—/‘ (Active) - \ ) (”?4.’5?:.’.‘% (Standby) T - R
[ TEP J [ TEP } [ TEP J [ TEP J [ TEP } [ TEP J
\ VAN J
BEE ANW BEZE B NW BEE C NW BEE ANW BEZE B NW BEE C NW
R
[ TEP } b RIVRIGERZ TV XS VR <n TUEAL
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OCX ¥ TSI R— DY LD —DRIEEBIK (2/2)

[ IPv6 Gateway ] [ IPv6 Gateway ] L.‘nuX PC "j"'l\ IP-IP RV XRILD KRSV R

(Active) (Standby) R—bDREHD IPv6 Bt
IPv6
BSOS - / T VAN

! N

/ﬂf@j—/‘* (Active) - \ N (”?4.’5?:.’.‘% (Standby) T T . R
[ TEP J [ TEP } [ TEP J [ TEP J [ TEP } [ TEP J
\ VAN J
BAZA NW BAZB NW BAZC NW BEEA NW EAZB NW BEEC NW
FEES
LXD AV FF ] y— VRRP
TEP b RIVIRIRBER TV X F 2V R < TUEAL
© 2024 BBIX, Inc. & BBSakura Networks, Inc. 38




Y /N\IV—5—D1 2TV config

ip route 192.168.10.0/24 gateway tunnel 1

ipv6 prefix 1 ra-prefix@lan2::/64

ipv6 source address selection rule lifetime

ip lan1 address 192.168.50.1/24

ipv6é lan2 address ra-prefix@lan2::1:29:1500:b63/64

ngn type lan2 ntt
tunnel select 1

tunnel encapsulation ipip

tunnel endpoint address 2400:c320:101:1010:1:29:1500:b63
ip tunnel mtu 1460

tunnel enable 1

X URIVIBRICHERERDDH, OCXRF XML EIH
YAMAHA RTX/NVRIU—ZXDERE
https://docs.ocx-cloud.net/docs/access-line/ocx-hikari-private/cpe-config/config-yamaha

© 2024 BBIX, Inc. & BBSakura Networks, Inc.
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We are hiring! (BBSakura Networks)

bbsakura.net/recruit
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