IPv4 = kb 42 2B F] R R 1%




‘ Outline

m LR R

o Tl
O Tht T E A
o & * NATHE Fprat 2IPv4izpn 2 K& £
o iz ¥ IPV6o

m F %El’? 1 &




R

IPv4 Address Pool Status

IETF_Reszerwved
35.07582
IAMA_Pool
-
Allocated
0 B0 100 150 200

Pool Size {(/8s)

2009/3/25

Source: Geoff Huston,
http://www.potaroo.net/tools/ipv4/index.html



IPv4 Address Pool Status
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http://www.iana.org/assignments/ipv4-address-space
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Exhaustion of IANA unallocated pool: May-2011

Exhaustion of the first RIR unallocated pool: Sep-2012

Source: Geoff Huston



' APNIC TPv4 Address Allocation

IPv4 Demand continued to grow in 2008

Year |Pvd Allocated
2006 3.09 8
2007 418 8

2008 526 f8s




APNIC IPv4 Address Allocation in 2008

IPv4 addreszs allocated in 2008 (by economy!)
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Total Distribution of IPv4 in APNIC

Total distribution of IPv4 (by economy)
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Reserved Address

36.086 /8 address b
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16 /8
16 /8
1/8Db
1/8Db
1/8Db

pblocks reserved

ocks (RFC 3330)
for multicast (224~239)

pblocks reserved

for future use (240~255)

ock (0.0.0.0/8) for local identification
ock for loopback (127.0.0.0/8)

ock for private use (10.0.0.0/8)
172.16.0.0/12, 192.168.0.0/16

1 /8 block for "public data networks" (14.0.0.0/8)
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Transter Policy

APNIC Prop-50

Q

APNIC will process IPv4 address transfer requests ...
subject to the following conditions:

4.1 The minimum transfer size accepted will be a /24.
4.4 APNIC is to maintain a public log of all transfers.

4.5 Address transfers should be permitted between APNIC
account holders and NIR members, if and when individual
NIRs implement the transfer policy.

4.6 Address transfers are permitted between APNIC
account holders and other RIR account holders, following
the policies of all the respective RIRs.

4.7 This proposal to take effect as soon as the APNIC
Secretariat can implement the mechanisms of the policy.

Reach consensus on 2/26/2009, APNIC 27.



PROS

Transfer allows correct recording of database

Mechanism is needed to re-use of the allocated but

unused IPv4 address when IPv4 address runs out and
IPVv6 is not ready

Transfer encourages redistribution of excess addresses



CONS

Address transfer contradict to the current need based allocation
policy
IPv4 address market

o It attaches a potential 'value' to IP addresses, may encourage the
tranfer market.

o It discriminates developing countries who have fewer IPv4 addresses

May lead to rapid growth of the routing table due to address de-
aggregation problem

o Current BGP routing table has more than 280,000 entries



New NAT Technologies




What’s New

Carrier grade NAT (CGN)

If replacing customers’ CPE is possible...
0 “A+P”

ID: 32-bit IPv4 address + 10 or 12-bit port number
o Stateless Address Mapping

a global IPv4 address that is shared amongst several
subscribers through a SAM-capable tunnel concentrator

o Dual Stack Lite

a global IPv4 address that is shared amongst several
subscribers through a CGN

o0 NAT444

NAT twice: first using a NAT device in CPE and another NAT
device in CGN

An IPv4 address shared amongst several subscribers.



NATF i 2. I 32(1/2)

e pF R chsession#ic g 3 A7 L
NATeHE i a2 $ 9 Bt et (X2 &
BT 2 Bl el )

p a 2.5G GPRS 223G R99/R4 d **IPv4 i
Wt A B v dr r NAT Hops > plidg 7 Rz ek
T zpEhendF o 2 450 B 2P - Always-on o
*T4] 7 Mobile IP ~ VoIP & & * e E o



Limitation of NAT

Examples of # of concurrent sessions

No operation 5~10
Yahoo top page 10~20
Google image search 30~60
Nico Nico Douga 50~80
OCN photo friend 170~200+
iTunes 230~270
iGoogle 80~100
Rakuten 50~60
Amazon 90
HMV 100
YouTube 90

Source: Apricot 2009, From IPv4 only to v4/v6 Dual Stack
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IPv6




Transit to IPv6

Technology ready?
o Survey on IPv6 readyness

Transition or co-exist?

o IPv4/IPve may co-exist for a long time (tens of
years)

0 Experience of transition
o Experience of IPv4/IPv6 co-existence
o Standard procedure

IPv6 policies?
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