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Checking Your IP Address
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Routing
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Widener Call Number Locations
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Address Assignment Struture
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ARIN Fees

Size Fee Total Allocation Block Size

X-small  $1,250/year  blocks smaller than a /20  (<2'? addresses)
Small $2,250/year  blocks from a /20 to a /19 in size

Medium $4,500/year  blocks larger than a /19, up to and including a /16
Large $9,000/year  blocks larger than a /16, up to and including a /14
X-large  $18,000/year blocks larger than a /14 (>218 addresses)



The Structure of IPv4 Addresses
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IANA Allocations - Projections
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"Add another digit”

* License plates
* Phone numbers



IPV6
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v4-only server
IPv4 e.g. www.google.com

Destination: 66.102.11.104
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Costs to IPv6 Transition

* Forwards compatibility
« Backwards compatibility

« Renumbering A
— Hard-coded IPs

» Software upgrades

— Commercial DoC estimates $25
— Internal billion over 25 years

* Hardware upgrades
— Printers, firewalls, routers
* Training Y,




IPvo Detriments

* |Pv4 works

* |[Pv4 addresses are still easy & cheap to get
* Everyone else runs IPv4

* |PVv6 transition is expensive and complicated
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NAT Complexity
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Inhibiting IPv4 Transfers

“Number resources are non-transferable and are not assignable to
any other organization ...

“[IN]Jumber resources are assigned to an organization for its exclusive
use for the purpose stated in the request, provided the terms of the
Registration Services Agreement continue to be met and the stated
purpose for the number resources remains the same. ...

“ARIN will consider requests for the transfer of number resources only
upon receipt of evidence that the new entity has acquired the assets
which had, as of the date of the acquisition ..., justified the current
entity's use of the number resource.”

-ARIN Number Resource Policy Manual
Section 8.1-2



Sources of IPv4 Addresses

* Legacy operators
» Bankrupt / defunct networks
* Networks substituting out of IPv4
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IPv4 Market Design Questions

* Allow paid transfers at all”?
* Block size?

* Speculators?
— "Need” requirement?
— Minimum holding period?

* Inter-region transfers?
 Effect on IPv6 transition?

 Likely prices?




Subdivision and Full-Fill

» Subdivision by transferors
— Could prohibit, limit, or allow

e Full-fill rule for transferees

- Which side to regulate”? Or both?



Full-Fill plus Unlimited Subdivision

* Prices are weakly convex.

. Resultingpihcentives for transfetrors?

For transferees?

C
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Political Economy of IPv4 Markets

* Tech-savvy network engineers
* Multiple regions with independent RIRs

* Networks vary dramatically
— size, wealth, purpose



Alternatives

 Unrestricted markets

* RIR as warehouse, sole buyer, sole seller
— At what price?



Research questions

* In a v4 market, what rules are appropriate?

 Likely prices in a v4 market? As a function of
market rules?

o Effect of v4 market on vb transition?
» Unpriced resources more generally
— Addresses

— Routing slots
— Email, web browsing, end-user bandwidth, etc.







