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A

NO.1 STORAGE 1,6 million broadband subscribers.
SERVICES IN VIETNAM Services:
\  High-speed Internet access
 |PLC
ISP IN CAMBODIA e \oIP
. e |IPTV
 Cloud
ISP IN VIETNAM * OTT Services
* |oT products

\ Website: www.fpt.vn
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DEPLOY IPv6 IN CORE NETWORK
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DEPLOY IPv6 IN BNG
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RADIUS and DHCP SERVER
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Complicated at radius

IPv4 Data traffic can flow through session

DHCP SOLICIT
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DHCP ADVERTISE

RELAY-FORWARD (DHCP SOLICIT)
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DHCP REPLY

RELAY-FORWARD (DHCP REQUEST)
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RELAY-REPLY (DHCP REPLY)
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Delay with dhcp
reply agent
model!!!

IPv4 and IPv6 Data traffic can flow through session
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RADIUS

Combine BNG with
DHCPv6 server

<

IPv4 Data traffic can flow through session

DHCP SOLICIT

DHCP ADVERTISE
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DHCP REQUEST

DHCP REPLY

IPv4 and IPv6 Data traffic can flow through session
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DHCPv6 prefix delegation
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RESULTS

Total-Subscribers-IPv6-Broadband

800 k
600 k

400 k

|IPvo subscribers

IPv6 Users

200 k

16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00
B IPv6 Users: Current: 799073 Average: 792694 Maximum: 818270

Total-Traffic-IPv6e-FPT-Telecom

400 G
300 G
200 G

100 G

bits per second

16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00

B Inbound Current: 235.48 G Average: 236.01 G Maximum: 476.92 G
B Outbound Current: 16.02 G Average: 14.87 G Maximum: 31.11 G




RESULTS

FPT Telecom IPv6 Deployment

Date (yyyy-mm)

(World IPv6 Launch measurement at 11th Jan 2017)




CASE STUDY:

DHCP Unique Indentifier
(DUID)
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CA_SE STUDY: DHCPv6 DUID

 Clients use DHCP Unique Indentifier (DUID) in Solicit message to get
an |P address from a DHCPVG server

1 Server compares DUID with its database and delivers configuration
data (address, lease times, DNS serviers,...) to client

d DUID must be globally unique!!!

 Thress types:
» LL: Link-layer address

» LLT: Link-layer address + time

» EN: Vendor-assigned unique ID based on Enterprise number
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CA_SE STUDY: DHCPv6 DUID

BNG and DHCP SERVER
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IPv4 Data traffic

DHCP SOLICIT

can flow through session

> :
A DHCPVG client sends a
DHCP ADVERTISE Solicit message in order to
DHCP REQUEST . locate DHCPVG servers.
< DHCP REPLY
<: IPv4 and IPv6 Data traffic can flow through session :>




CEE STUDY: DHCPv6 DUID

Packet list Narrow & Wide Case sensitive Display filter ~ [ I Find Cancel
No. Time Source Destination Protocol Length Info A

— w. 2016-0.. fe80::e543:4440:8e39:5398 RO 2RI DHCPv6 142 Solicit XID: ©x94eaS5c CID:..
‘ 2016-0.. fe80::2a0:a50f:fc7d:d4aS fe80::e543:444.. DHCPv6 170 Advertise XID: ©x94ea5c CI..
2016-0.. fe80::e543:4440:8e39:5398 ffe2::1:2 DHCPv6 178 Request XID: ©xe73c70 CID:..
2016-0.. fe80::e543:4440:8e39:5398 ffe2::1:2 DHCPv6 178 Request XID: ©xe73c70© CID.:..
2016-0.. fe80::e543:4440:8e39:5398 ffe2::1:2 DHCPvVv6 178 Request XID: ©xe73c70 CID.:..
2016-0.. fe80::e543:4440:8e39:5398 ffe2::1:2 DHCPv6 178 Request XID: ©xe73c7© CID:..
2016-0.. fe80::e543:4440:8e39:5398 ffe2::1:2 DHCPv6 178 Request XID: ©xe73c70 CID:..

Frame 9955: 142 bytes on wire (1136 bits), 142 bytes captured (1136 bits) on interface ©
Ethernet II, Src: Cambridg_3c:ab:c6 (a8:58:4©:3c:ab:c6), Dst: JuniperN_4b:14:f7 (3c:61:©4:4b:14:F7)
PPP-over-Ethernet Session
Point-to-Point Protocol
Internet Protocol Version 6, Src: fTe80::e543:4440:8e39:5398, Dst: ff©2::1:2
User Datagram Protocol, Src Port: 546 (546), Dst Port: 547 (547)
A
Message type: Solicit (1)|
Transaction ID: ©x94ea5c
v Client Identifier
Option: Client Identifier (1)
Length: 1©

Value: 020306alias58356labe6 DHCPvV6 Unique Indentifier (DUID)
DUID: ©0038801a858356l1abcée

DUID Type: link-layer address (3)
Hardware type: Ethernet (1)
Link-layer address: a8:58:35:61:ab:c6
Elapsed time
Identity Association for Prefix Delegation
Vendor Class
Option Request




CEE STUDY: DHCPv6 DUID

Frame 9955: 142 bytes on wire (1136 bits), 142 bytes capt
Ethernet II, Src: Cambridg_3c:ab:c6 (a8:58:40:3c:ab:cé6),
PPP-over-Ethernet Session
Point-to-Point Protocol
Internet Protocol Version 6, Src: fe80::e543:4440:8e39:53
> User Datagram Protocol, Src Port: 546 (546), Dst Port: 54
. DHCPV6
Message type: Solicit (1)
Transaction ID: ©x94eaSc
v Client Identifier
Option: Client Identifier (1)
Length: 10
Value: ©00030001a8583561abc6

: 10083Bee158583561abch |
Link Layer Address LT T T T LI

ILink-layer address: a8:58:35:61:ab:c6 |
Elapsed time
Identity Association for Prefix Delegation
Vendor Class

DUID |.|. > Option Request




CA_@E STUDY : DHCPv6 DUID

Link-layer address:

aabb:ccdd:eeff. Same DUID!!!! -- > Only 1 CPE
Y DUID: receive DHCPv6 PD
00030001aabb3561eeff
= s
CPEA
ACCESS NETWORK
DUID: //
#00030001aabb3561eeff
E:xa . By default, the DHCPv6 server will replace the
CPEB ’

existing client entry (CPE A) with a new entry (CPE B)

Link-layer address:
BT REEAR - The CPE’s vendor must fix DUID generate process




CASE STUDY:

Deploy IPv6 for selected CPE
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Cé§E STUDY: Deploy IPv6 for selected CPE

How BNG know the
CPE is ready for IPv6
or not ?7??

CPE B
Ready for IPv6

@DC‘ IPv4 and IPv6

CPE C ot




CA_SE STUDY: Deploy IPv6 for selected CPE

@4 .............. 2 * ................................ =
orecrecsccesctntcesttsecascanns s
=25 @ 4 7

1 - By using TR069, Radius know CPE’s model, firmware version,

subscriber’s username configed on the CPE
2, 3 — After finished PPPoE process (2), BNG send Access Request to

Radius (3). Subscriber’s username are included.
4 — From the information at the 15t step, Radius send IPv4 or dual

IPv4/IPv6 dynamic profile to the BNG
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Fpt Telecom

THANKS FOR WATCHING

HAVE A NICE DAY
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