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IPv6 ready — 4to aT0 Takoe. MogHoe cnoso? KoHeyHoMy

nonb3oBaTesnto aTo He Hago. OH He roToB 3a 3TO NNaTUTh, 4a U He
XOYeET.
OTO HeoOXOANMO CepBUC U KOHTEHT NpoBangepy!
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Yto 91O ANA BeHOopa:

-HoBasa BO3MOXXHOCTb 3apaboTtatb?

-- [lepBoO€e 4YTO OH OOMKEH caenaTtb aTo obecneynTb nepexon ot IPv4 K
IPv6 ncnonbaysa TexHonoruno Dual Stack n aTo makcumarbHO
MCNOSIb3YA CYLLECTBYHOLLNW annapaTHbIA U NPOrpaMMHbIA AM3anH ons
n3bexaHne MHBECTULMI B pa3paboTky.

1,073,741,824 1

YTo aT0 ANsg onepatopa. Oneparop OOMMKEH onpeaenuTbCs ¢ Yero
Ha4arTb:

- Internet goctyn nosepx PPPOE, un TyHHenupoBaHue |IPv6

- Internet goctyn ncnone3ysa IPv6oE

- icnonb3oBartb IPV6 B npegoctasneHun yenyr IPTV, VolP

- HacTponika kommyTauum n obpadotkm ICMP, ACL, MLD snoopig, etc.
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EOnHCTBEHHBIV KTO nnatuT 3a IPv6 aTo oneparop!

- OTgenbHbIN BrogXkeT Ha paboTy € KNMeHTamu ONa yBeJOMINEHUHN,
pa3bop xanob n opraHM3aunm TEX.NOLAOEPXKKN

-CTmMynnpoBaHue KIMeHTOB Ha nepexoq, nogepXaHue nx
noansHoctn 1 YCTAHOBKA CPE knueHTy!
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BHeapeHue IPV6 — aT0 ynpaBngemMoe npucsoeHne/HasHayeHne IPv6
agpeca aboHeHTy B ceTu. [NonyyeHne n HacTponka IPv6 agpeca Ha
abOHEHTCKNX YCTPONCTBAX NPOUCXOOUT aBTOMaTMyeckn n 6e3 yqactus
aboHeHTa.
http://ww . bgp4 .as/RIRE-IRPv6-CIDR-Chakt. jpg
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YTo o3HayaeT MUrpaumnsa K HOBOMY P OTORONY NI NG
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* HoBbI EtherType ans obopyaoBaHusa goctyna
* QOS OCHOBaHHbIN Ha HOBbLIX NpUHUMNAX / NONsX

npotokona IPv6

* besonacHocTb — ACLV6

* [Mogkntovyenna — DHCPv6

* Multicast - MLDv1, MLDv2

*TpaHauuma — Dual Mode

» Mogenb npegoctasnenus yenyr - IPOE

¢ »
p~" IPTV HeadEnd

MPLS Core »L
Mopoackwe caT

NMS/OSS/BSS
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Y10 o3HauyaeT MuUrpaums K HoBOMY P OTOKONYINANCEN
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| MPLS Core
HauuoHansHbie Ce+u

hPfMPLs Network :

g~ IPTV HeadEnd

MPLS Core vL
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Yenyrm — NGN, IPTV
[ TDM Switch ncnonb3ytoT

| npusaTHble IPv4.

| IAD/SIP/H 248 MoTpebyet
|

MoAepHU3aLmn npu
& & & BO3HWUKHOBEHUM IPV6

only aboHeHTOB

AGoHeHT — OS IPv6 Y3en goctyna — Arperaums —
CPE - IPv6 LAN, IPv6 DHCPV6 snooping, ICMPV6 snooping,
WAN, IPv6 NMS ICMPV6 snooping, IPv6 NMS, IPv6 Stack,
IPv6 NMS, IPv6 PE/VPE, IPv6

IPv6 Security Routing, IPv6 NMS



] MpuopuTeTHOCTHL AENCTBUN

Mpuopurer HaumeHoBaHe Dewcteue O WL BRI
puop (YpoBeHb focTtyna / LieHTpanbHbIi YpOBEHb)
1 Switching | IPv6 switching | a/4
2 ICMP ICMPv6 neighbour discovery protocol handling i
ICMPv6 Router Discovery protocol handling 1
ICMPv6 router advertisement protocol handling — RA
guard i
ICMPv6 redirect protocol handling — RA guard 1
3 | VLAN | VLAN handling based on IPv6 EtherType | a/u
4 | ACL | ACL based on IPv6 header | a/u
5 DHCP DHCPv6 relay agent L,
Leighweight DHCPv6 relay agent i
DHCPv6 filtering a/u
IPv6 SRC guard i
6 MLD MLD snooping a/u,
MLD fast leave i
MLD snooping with supression L,
MLD filtering i
MLD proxy L
MLD stand alone querier U
7 QoS Qos ingress classification based on IPv6 header a/u,
Qos ingress marking based on IPv6 header a/u,




N OpraHuzauus IPv4/IPv6 Dual StaCki(CiaiH eCKVEN Y HHENVNGI) 5

/ IPv6 Ha cTopoHe aboHeHTOB

IPv6 over IPv4 TyHHenb

/

dyHkuma Stateless Tunneling Ha ceTn onepartopa

IPV6 Static Tunnel cymec-ray'omee nonoXxeHue:

B HacToswee Bpems B LUMNL cetax Mongenekom
ncnonb3yetcsa 6pokep cTaTUyecKUx TyHHernemn, No3BONSOLLINIA
\ AGOHEHTLI opraHusoBaTb Y aboHeHTOB IPV6 ceTb 6e3 BHECEHUA N3MEHEHUN B
CYLLECTBYHLLYK MHJPACTPYKTYPY CETN.
Ha aboHeHTCKOM yCTpONCTBE NPOM3BOAMUTCSA HACTPOMKa
TYHHens, cesa3aHHoro ¢ 6pokepom no IPv4. B pesynbraTe BHYTPEHHSS
ceTb aboHeHTa cTaHoBUTCS «Native Dual Stack».




- OpraHu3auus Bbigaum IPv6 agpecoB CHIOMOIIBION eI 5
- IPv6 npecdukc aboHeHTa -
obpa3syetca u3 ero IPv4 agpeca
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MNnanupyemoe passutue:

Mcnonb3yembin B HacTosLee Bpems cnocob nonyyveHuns IPv6 agpeca yepes ctatnyeckun IPv4 TyHHenb paboTaeT ctabunbHo,
HO AIBNAETCA TPyOOEMKUM B KOHUrypaummn. Monarenekom nraHupyeT nepexoq Ha CUCTEMbl C aBTOMaTUYECKON
KOHpurypaumemn TyHHemnemn, a Takke ncnonb3oBaHne TexHonormm 6rd.
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= OpraHunsauusa Dual Stack: |IPVATRHVAIEN VG U] CRNAY)

AOCTYN: IPoE
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IPv4

. NAT44 )

Nnanupyemoe passurtue:

[Mocne 3aBepLueHns TectupoBaHna padoTbl IPV6 agpecauumn nnaHmpyetcs 3ameHa y aboHeHToB |IPv4
agpecos ¢ |IPv4 public Ha IPv4 private n 3anyck CG-NAT B ceTy npoBanaepa, ans obecrneyeHns
TpaHcnaumn IPv4 agpecos (NAT44).

-Mopnepxka IPv6 Tpebyetcsa ot CPE, ecnn CPE paboTtaet B pexume L3,

B cnyyae ecnu L2 — 1o He TpebyeTcs

- BRAS ucnonbayet Dual Stack gnsa kaxgoro aboHeHTa, B crniyyae nonHoro ncdepnaHma IPv4 npoctpaHcTBa,
ans creka IPv4 Bkntoyaetca NAT44 (Carrier Grade)

- Tpebyetca nogaepxka IPv6 ot nHdpactpyktypbl goctyna — DHCPv6 Relay Agent

- Kaxxgbin ctek ynpasnaem co cTopoHbl AAA



] Opranusaums IPv6 public, NAT6Z

_ AFT Y

Mnanupyemoe passurue:

Mo mepe nepepacnpeneneHns NHTEHCMBHOCTY Tpadomka B CTOPOHY pecypcos IPv6
nraHNpyeTca co3jaHne HOBbIX CErMeHTOB CETU UCKITIYUTENBbHO C agpecaunen IPv6
n BHeapeHue B ceTu nposangepa NAT64.

Dual Stack (v4|v6) + NAT44 (CG-NAT)
- MpocTagq, onTumanebHasa cTpaTerus
- Hanbonee npegnovntaembln oneparopamu nyTb (MMPOBOM OMbIT)

Single IPv6 Stack + NAT 64 (AFT)

- Cnocob »xmn3HecnocobeH B nepcnekTmee, korga |IPv4 ctaHeT pyauMeHTapHOM YacTbio
Internet npu maccoBom ucnonb3oBaHuu IPv6. Ha Tekylwmnm MOMEHT BPEMEHM OTKa3aTbCs OT
IPv4 agpecaunn TeXHUYECKM BO3MOXKHO, HO MSIOXO pearnim3yeMo Ha rnpakTuke: Nnpo3padvyHoCTb
paboTbl Nnpunoxenun 4yepe3 NAT64 — rmaBHas npobnema
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Dual Stack B IPoE — Bridged CPE

(DHCPV6 Stateful)

Bridged CPE

D &
i

Y3en goctyna
Ethernet, DSL, GPON

==

ND Router Advertisement

Radius AAA DHCPv6
-- -

RA with M=1, O=1,
IsRouter=1

GUA must be
_taken from dhcpvé

DHCPV6 (IA_NA) Solicit

MAC
Or Line-Id
RADIUS

DHCPv6 Advertise

Access-Request

Framed-IP-Address
Stateful-IPv6-Address

RADIUS
Access-Accept

—

DHCPv6 Request

> 1

IA_NA /128
DNS6

DHCPV6 Reply (IA_NA, DNS6)

GUA and DNS6 <- DHCPvé6
Mask, GW <- ND

MCisco
% Connect
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Dual Stack B IPOE — Routed CPE

(DHCP Stateful IA_NA + IA_PD)

9

Routed CPE

-

[ ]
Link Local
(Int_ID)
ND Router Advertisement

=)=

BNG Radius AAA DHCPv6

IF R
]

Y3en gocTtyna
Ethernet, DSL, GPON

=

RA with M=1, O=1

WAN GUA must be ' IsRouter=1
taken from dhcpvé,
Or Line-Id
RADIUS
i RS > DHCPV6 Solicit (IA_NA, IA_PD) 5 _Access-Request
I(-I:::kll[-)?cal F; ARADIUE ( Framed-IP-Address
= DHCPv6 Advertise (NA /128, PD /56) oSS acer Stateful-IPv6-Address
[ WAN GUA, < . Delegated-IPv6-Prefix
mask, GW DHCPv6 Request IA NA/128 )
pLARC DHCPV6 Repl IA_PD /56
prefix + Int_ID < ply DNS6

DHCPV6 Infi
Vv n::)rm>

DHCPvV6 Reply (DNS6)

LAN GUA, mask, GW <-ND
DNS6 <- DHCPv6

RA with M=0, O=1,
Prefix, IsRouter=1

MOIsco
. Connect
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IPv6 onga IPoE goctyna
N:1 VLAN cueHapuun

Y3en goctyna

BNG

ABOHeHT 1
e
G N:1 VLAN

AGoHeHT 2

802.1Q
« MAC agpec — 310 eAuMHCTBEHHbIV KITtod Ana accounaumm asyx AF ¢ ogHom ceccunen Ha yposHe BNG

*  AyTeHTUdMKauna MoOXeT ObITb MHMUMMpoBaHa obeumun AF, ans IPv4 — ecTb XopoLwwo u3BecTHble options 82,
ansa IPv6 cywecTytoT aHanor, B8 DHCPv6 — ato onuun 18 (interface-ID) n 37 (agent-1D).

+ YCcTponCcTBO gocTyna AomMKHO obnagate dyHkunoHanbHocTbio LDRA (Lightweight DHCPV6 Relay Agent),
NHXeKTupysa onuum 18 n 37

* [pwn vinymannsauyum stopon AF, BNG 6yget cpasHuBate MAC-agpec uctouHuka sanpoca, accouymmnpys obe
AF c ogHoun ceccuen, Nnpyu 3TOM MOBTOPHOW aBTOpU3aLNMM HE NPOUCXOOUT. MCOisco
%.Connect



HGW ¢ Dual Stack — aboOHEeHTCKOeN

Status
Bandwidth
IP Traffic
Tools

Basic

Advanced

Fort Forwarding
QoS

Access Restriction
USB and NAS
VPN Tunneling

Administration

About
Reboot...
Shutdown...
Logout

Tomato Firmware v1.28.7503 MIPSR2Toastman-RT K26 USB Ext

Based on TomatoUSB by Fedor Kozhevnikov

- Linux kernel 2.6.22.19 and Broadcom Wireless Driver 5.10.147.0 updates

- Support for additional router models, dual-band and Wireless-N mode.

- USB support integration and GUI, IPvE support

Copyright (C) 2008-2011 Fedor Kozhevnikov, Ray Van Tassle, Wes Campaigne
http:/iwww._tomatousb.org

This compilation by Toastman may also include:

"Teddy Bear" current features, notably:

- USB Support, Samba, FTP, Media Servers

- Web Monitor, Per-connection transfer rates

- Additional ipv6 support in GUI, QOS, Conntrack

hitp:/fwww linksysinfo.org/index. php?forums/tomato-firmware 33/

"Victek RAF" features:

- CPU Freq | Previous WAN IP

- HFS/HFS+MAC OS x read support
Copyright (C) 2007-2011 Vicente Soriano
http:/fvictek is-a-geek com

"Shibby" features:

- Custom log file path

- SD-idle tool integration for kernel 2.6

- 3G Modem support (big thanks for @LDevil)
- SNMP integration and GUI

Copyright (C) 2011 Michat Rupental
http://openlinksys.info

"JYAvenard" Features:

-PPTP VPN Client integration and GUI
Copyright (C) 2010-2011 Jean-Yves Avenard
jean-yves@avenard org

CTPOVICIBONGI 2!

)

taiic Tunnel)

|1]64

Status IPvE Configuration

Bandwidth

IP Traffic IPvE Sernvice Type |Ein4 Static Tunnel

Tools

i Assigned ! Routed Prafix |2302:a30:c[1ﬁ:3::

Basic
Metwork Prefix Length
1Py Router IPvE Address [Default ¥ [2a02:a30:c03:1
Identification
Time Static DNS |2620:0:c00::2 |
DDNS [2620:0:ccd::2 |
DHCPIARPIBW | |
Wireless Filter

Advanced

Port Forwarding Tunnel Remote Endpoint 212.0.192.18

00S (IPvd Address)

Access Restriction Tunnel Client IPvE Address |2302:330:c[1ﬁ:1::2

USB and NAS Tunnel MTU I:I {0 for default)

WPM Tunneling

Tunnel TTL
IPVE Conﬂguratinn
IPvE Service Type Gind Static Tunnel A

Assigned/ Routed Prefix
Prefix Length
Raouter IPvE Address

Static DMNS

Disabled

Mative IPvG from |SP

DHCPvE with Prefix Delegation
Gtod Anycast Relay

6in4 Static Tunnel

]

ard Relay
grd from DHCPwd (Option 212)

Other (Manual Configuration)
I

]

2620:0:ccd::2




CPE traffic (24 hours):

vBind

Sun 15:40

— 9521 .48 kkit/s (1150.15 EE,

| || | ‘
|
kbit/s (T93.46 KB/g) | | | !

AGoHeHTCcKMM Tpadmk (HGW e bual

/4 7858,

=

STlCKY

05 kbit/s (333.7%

RX 397.61wits  Avg 139540kivs Peak 558171wivs Total 14.04 g8
(B81.36 Kes)
x Avg 115567 keiv:  Peak 12862.85 wivs  Total 11.62 cGB

(157017 ke

-

k¥bitss

354

1418.02

708.01 kbit/s (88.50

_RJS Avg Peak 284266 w0 Total 1,195.52 me
(347.00 ke
_JE Avg Peak 8333 Total G54.49 mB

(1017 keis)

{2 minute interval)

Hours: 1,2, 4, 6,12, 18, 24
Avg: Off, 2x, 4x Gx, 8x

Max: Uniform, PerIF
Display. Solid, Line

2

o

{2 minute interval)

Hours: 1,2, 4, 6,12, 18, 24
Off, 2x, 4x, Gx, 8x

Max: Unifarm, PerIF
Display: Solid, Line

Win Dual Stack:

[P8 C:\> ipconfig ~all
Windows IP Configuration

Host Name o

Primary Dns Suffix
Node Type . . o
1P Routing Enabled.
WINS Proxy Enabled.

Ethernet adapter LAN:

gunnectlun—speclf ic DHS

Subnet Mask .

Leass Obtaine
ires .

Defauit Gateway

DHCF Server . . .
DNE Servers . .
Primary WINS Server
NetBIOS over Tcpip.

contura
Hyhrid
No

No

Suffix
oo o NUIDIA nForce 1III/1IIIIII Mhps Ethernet
©c oo o 00-19-66—-BC-8C.

13983622078 124399 : 90011 (Proferredd
68.1.100¢Preferred>
zie3e8 3%
14 anpens 2014 r
15 anpeas 2014
Fe80: :4abb:39£F
192.168.1.1
192168 1.1
192 168.1.1
192 168.1.1
Enabled

led

> nslookup wwu.cisco.com

gu—660

Address: 192.168.1.1

Non—authoritative answe

23.64.208.170

WM. cisco.com

w.cisco.com.akadns .net
wds.cisco.con.edgekey.net
wwuds _cisco.con.edgekey.net.globalredir.akadns .net

PS C:%> ping wuw.cisco.com

Pinging el44.dsch.akamaiedge.net [2a02:26f0:f:18h::901 with 32 hytes of data:
18h

Reply from 2a02:26f0

Reply from 2a02:26£0:

Ping statistics for Zal
ackets: Sent

4. Received

0: time=64ms
0: time=64ms
0: time=64ms

:18b::90: time=64ms

:26f0:£:18bh::90:

4. Lost = 0 (Bx loss>.

Approximate round trip times in milli-second:

Hinimum = 64ms.
PE C:>

Maximum =

64ms, fverage = 64ns




NMpumep HacTpomkn IPV6 TUNNEIBIGKES:

IPvé Tunnel broker

IPv6 Gate (Cs7206)

1

interface Loopback51

deseription -= For tunneling =-

ip address **2.0.192.18 255.255.255.252
1

interface Tunnel51

deseription -= Datacity =-

no ip address

load-interval 30

ipv6é address **02:A30::8926:146:51:1/112
ipvé enable

tunnel source **2.0.192.18

tunnel mode 1pv6ip

tunnel destination **2.0.192.49

1

router eigrp AS8926
1

address-family 1pv6 unicast autonomous-system 8926
1

topology base

distribute-list prefix-list LOCAL-v6 out
redistribute connected

redistribute static route-map LOCAL-v6

12
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3 AchdheKTMBHOCTL NoAkmoYeHN (CEPEEPAICII

Dual Stack performance:

13

Netherlands - Zeeland « E Netherlands, ZeelandNet (~ 1900 km)
IPv4 speed IPv6 speed
Address 1 109.185.169.3 Address Il 2a02:a30:c0ff:3:78a6:2c78:2d39:9e03
ISP J5C "Moldtelecom” S.A. ISP J5C "Moldtelecom™ S.A.
Speed 7.03 Mbit/s Speed 10.6 Mbit/s

Your speed test results

om 2M 4 &M 8M 10M 12M
Speed (bps)




0 A hekTMBHOCTL NOAKMYEHNN(CEPBEPAICADIEIFSIEIKY 1 4

Romania « B B Bucharest, RCS&RDS (~380 km)
[Pv4 speed IPv6 speed
Address 01 109.185.169.3 Address Il 2a02:a30:c0ff:3:78a6:2c78:2d39:9e03
ISP ]5C "Moldtelecom" 5.A. ISP ]5C "Moldtelecom"” S.A.
Speed 2.08 Mbit/s Speed 9.70 Mbit/s

Your speed test results

IPw4 - 2.08 Mbitfs

om 2M am &M am oM 12M
Speed (bps)
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a AdbdpekTMBHOCTL NoAkmoYeHNN(CEPEEPAICII

B B Roubaix, OVH (~ 1900 km)

15

France - Roubaix -

Dko you want To help us by runining a C=sT serser in your arsa 7
If you think you can, plesss contacl us!

Pv4 speed IPv6 speed
Address 41 109.185.169.3 Address Il 2a02:a30:c0ff:3:78a6:2c78:2d39:9e03
ISP J5C "Moldtelecom™ S.A. ISP ]5C "Moldtelecom™ 5.A.
Speed 55.4 Mbit/s Speed 60.4 Mbit/s

Your speed test results

om 10mM 20M 30M 40 50M &0M 70M
Speed (bps)

IPvE



0 A hekTMBHOCTL NOAKMYEHNN(CEPBEPAICADIEIFSIEIKY 1 6

B 8 Lyon, LaFibre.info (~ 1800 km)

France - Lyon -

[Pv4 speed IPv6 speed
Address 1 109.185.169.3 Address Bl 2a02:a30:c0ff:3:78a6:2c78:2d39:9e03
ISP |5C "Moldtelecom” S.A. ISP |SC "Moldtelecom” S.A.
Speed 15.3 Mbit/s Speed 21.6 Mbit/s

Your speed test results

oM 2.5M 5M 7.5M 1omM 12.5M 15M 17.5M 20M 22.5M  25M
Speed (bps)



JlaTeHTHOCTb NogKnYeHUN (CepBep >} 1 7

Please select a test server

France - Lyon ~ B A Lyon, LaFibre.info (~ 1800 km)
IPv4 Ping
" e IPvd address
i 109.185.169.3
i =
E 50 Er Ping latency @
= ~ 64.1 ms
= 07
E i Time to live @
= 357
- .
Average packet loss
¢ 14:43:30 144400 144430 B U'UU %
IPv6 Ping
" e IPv6 address
- 2a02:a30:c0ff:3:78a6:2c78:2d39:9e03
E =
E 50 Er Ping latency @
i & 59.9 ms
= 07
E @ Hop limit
- 25 .E 85
- .
Average packet loss
0 0.00 %

0
14:43:30 144400 14:44:30
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3 LleHTpanbHbIN y3en NHTEpHeT:

Created: fpe 14 2014 17:30:37

ROMTELE CDM
Balcanlx
e
-
BLs

IPv6

Traffic Load

|

L
S0E

N

-

1 1

MoaknioueHue K BbiwectoAwmm ISP (Tier2): 1 8

S —— ROMTELECOM EUROMEB EUROMEB 106

. . —— B ' PECTE ™ 1t el an RONIX.

F DECT %2 TIMET i e }{
W e 16

o

DwliG 186G

IPv6

i
-
IPv6 T

Mpumep: HacTporka noaknio4eHUNA K BblllecToAwUM ISP

IGW Config: 10S-XR
1

interface TenGigE0/4/0/6
description -= 10G Sovintel Chisinau - Moscova — Palanca — Belgorod - Dnestrovsk; =-
ipv4 address **.104.38.6 255.255.255.252
ipv6 nd suppress-ra
ipv6 address **00:1248:7Fff:fffe:4f68:2028:2846:7782/124
ipv6 enable
1
router bgp *926
neighbor **01:668:0:3::2000:c21
remote-as **57
password encrypted **230A0F4B415D0OD0OD
description --==== TINET 10G, IPv6, AS3257 Inteliquent ====-—-
address-family ipv6 unicast
route-policy IPv6-IN in
route-policy MTC-NET-V6 out
1
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TexHuyeckoe pelueHue onsa pasgeneHus Tpacguka aboHeHTOB
LLMPOKOMOJZIOCHOro AocTyna

MPLS METRO e ——— ——
XSGO1 T~
VRE XSGO1 t A
R
86.106.213.128 /20 e
rd 41221:100 oyl |
XSG02 |
VRF XSG02 1 N
46 106213 144750 P 212.0.200.72/27
rd 41221:101 7 _
———— = — A VRF MD-IX
VRFuserxsgdi &~ " (| = Tm—————-————-—= 5 rd 41221:107
—193.116.252.0 /24
rd 41221:102 VRF MPLS
User 01 8926:107

Te 411

VRF userxsgo2
——193.116.253.0 /24
rd 41221:103

User 02

MTC - EXHANGE

212.0.200.225 /30

MPLS METRO

VLAN 273

Tpaduk MHTepHeT
S >

Tpachu MDIX

PasgeneHune tpadmka (traffic split) npegHasHavyeHO ANS yMEHbLUEHUSA Harpy3km Ha Ln3bl Bblbopa ycnyr
(SSG, ISG), nytém otgeneHnsa mectHoro Tpaduka Ha yanax CORE v nepeHanpaBneHuns ero Ha arperatop MD-IX.

Ha y3ne CORE cosgatotca oTaenbHble BUpTYyanbHble npocTpaHcTea agpecoB (VRF) ons aboHeHTOoB, AN
L0308 BbIGOpa ycnyr n ansa arperatopa MectHoro Tpaguka MD-1X.

Ona obecneveHna umsonauum Tpaduka M cobniogeHus ycnosust goctyna B MHTepHeT kaxgonm rpynne
nonb3oBaTenen CTporo Yyepes CBOW BblAerNeHHbIN W3 XSG, co3gatoTcs TpU rpynnbl BUPTYanbHbIX NpocTpaHeTB. VRF
wno3os goctyna, VRF rpynn none3oBatenen n VRF arperatopa MecTHbIx ceTen MD-IX.
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ADGUI

VRF XSG01
VRF userxsg01 86.106.213.128 /30 212.0.200.71/27
—— 93116252024+ ———————— — — — > rd 41221:100 3| - |
|+ i’d 41221.102 i\ Network 0.0.0.0
User 01 | A \
| v A R XSG02 s
| | VRF userxsg0dz | \ i t - INTERNE
| 103116.25%.0 24l — — — — — — ) 86.106.213.144 130 o 212.0.200.72/27 e
| | rd41221:103 \ 1221101 ~ 0.200.8:
| O Network 0.0.0.0 ey ek :
User 02 I ) Voo N
| | \ \
| | \ \
| | Vo
' = L VRF XSGnn ——
> VRF userxsgnn Voo
 103416xxx0 /24 e N N p o DBA0R kY M S 2120-200xy
rd 41221:n Vo b 2N
i Voo Network 0.0.0.0
Usern \ \ \
A\ \ \
A \ \
Vv
AR
\\ Vo
PR AR |
VRF MD-IX MTC
rd 41221:107 MD-IX
Cxema UMNoOpTa MapLIPYTOB
TRAFFIC SPLIT

[ns opraHmMsaummn goctyna B IHTepHET He0BX04MMO BbINOMAHUTL MMNOPT MapLupyToB mexay VRF aboHeHTOB U
VRF BbigeneHHoro um wnt3a XSG. Hanpumep, ang opraHnsaumm goctyna rpynnbsl nonb3osatenen User01 Heobxoanmo
nmnoptmposatb B VRF userxsg01 rd 42221:100, a B agpecHoe npocTpaHcTBo wnto3a XSGO01 umnoptnposats rd 41221:102.

VRF mecTHbIX ceTen aBnsieTcs obwmm ansa Bcex rpynn aboHeHToB. [1nga goctyna k cetam MDIX
cnegyet MMMNoOpTUPOBAaTh B Kaxkayto rpynny aboHeHToB rd 41221:107, a B VRF mecTHbIx ceTen (VRF MD-IX) nmnoptupoBatb
rd Bcex rpynn aboHEHTOB.

Bce rpynnbl aboHeHTOB cBA3aHbl Mexay cobor MuHys w3 goctyna u arperatop MD-IX. B kaxayto VRF
rpynnbl abOHEHTOB MMNOPTUPYHOTCS rd cocegHux rpynn aboHeHToB. Hanpumep, B rpynny aboHeHToB VRF userxsg01
nmnoptupytotca rd 41221:103 n 41221:n. COOTBETCTBEHHO, B cOceaHue rpynnbl aboHEHTOB AormkeH ObiTb gobasneH rd
rpynnol
usersxsgO1.
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P P IPv4 BGP

IPvé MP-BGP

IPv4 BGP
IPvé MP-BGP
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I
: [ Starnet .15
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a Y3en o6meHa Tpadmkom AMSEIX
Total IPv6 Traffic - yearly

Total IPvéE Traffic - yearly
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Ether type - monthly
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i

GGC
MotuBauuna KnMeHToB ISP —

— N i
f'/mmddata 5 opraHusauma gocryna K
\_AS28990 [{0.00%k o gey Orange (TMG) nnatcpopme GGCashe
P ' ' AS25454

| il S
ﬂggbia Network

ﬁh__if?3289

L2 Clients

CTS5_Backup

Traffic Load Alit AS39279
AS43831
0-1%
-0k Npumep: HacTpoitka NOAKNIOHEHNA KNUEHTOB K ISP
-10—25% interface GigabitEthernet1/0/0.3402
-25-40% vlan-type dotlq 3402
-40_55% description --== MoldData Downlink ==--
ipv6 enable
93— 70% ip address **2.0.199.241 255.255.255.252
T0-85% ipv6 address **02:A30::2:8990:33:2/126
B as- 100z #
bgp *926

ipv6-family unicast
undo synchronization
maximum load-balancing 2

peer **02:A30::2:8990:33:2 enable

peer **02:A30::2:8990:33:2 ipv6-prefix MOLDDATAvV6 import
peer **02:A30::2:8990:33:2 ipv6-prefix OnlyDefaultv6 export
peer **02:A30::2:8990:33:2 next-hop-local

peer **02:A30::2:8990:33:2 advertise-community

peer **02:A30::2:8990:33:2 advertise-ext-community

peer **02:A30::2:8990:33:2 default-route-advertise
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2a02:a30::/32 _ o
. -
2a02:230::/48 = — B
per Service agg router I <0-55%
oo
Bl ss-100x
2a02:a30::/64
per edge PE oy
PE-01
23322;%30:” 64 per CIR - ITU BO3MOXHOE pelieHue BOnpoca

(Country baser Internet register)

OueHb BaXHO onpeaenuTbL UNK NpeACTaBUTL COOTBETCTBYIOLWUM
HauuoHanbHbIM OpraHu3auuamM MeToaAuKy pacnpeaeneHus IPv6, Tak Kak Ha
DaHHOM 3Tane cTpoutcA 6a3a ceTten Ha MHOrMe roabl
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MNoabITOXNM:

1. IPv4 c ceTn ybpaTb HENbL3S:
- IPv4 n IPv6 HeCOBMECTUMBI
- He mogndomumpyem n He ybupaem paboTtatowwmim npotokon IPv4

2. 3ameHa obopynoBaHus
- PaHo nnu no3gHo Ho 3amMeHnTb obopyaoBaHme npnaétcsa
- Heobxogmmo octaHoBUTL npouecc gobasneHne IPv4 yCTpOUCTB B CETb
- Heobxogum ayaut cetn Ha nogaepxky IPve

3. BHegpeHune IPv6 He cHumaeT npobnemy HexBaTku IPv4 agpecos

4. IHCTPYMEHTLI ANs MUrpauum U3BeCTHbl — HO 3TOT MpoLecc 3aTAKHOW, NPUMEHEHNE
Taknx cpeacTs Kak IPv6 B TyHHene, NAT64 HOCUT Nnlb BCOMOraTesbHbIW XapakTtep.
UTob6bl 06ecneunTb HopMmanbHoe dyHKUuMoHupoBaHue IPv4/IPv6 Heobxoammo
MCNoSib30BaTh €ANHCTBEHHOE NpaBUiibHOE N YECTHOE peLleHne — 3TO NPUMEHEHne
ANBOWHOro cTeka.
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Cnacunbo 3a BHMMaHueE!
«A npobnemsbl IPVv6 HauynHatoTCcs Ha
BOCbMOM ypoBHe moaenm OSl» ©

= Www.moldtelecom.md
m Pakc +373 22 570 111
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