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The Peter Principle

Managers rise to the level of their incompetence.
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IPv6 Business Case
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● GOAL: 
To help you 
build a business case in ten minutes, 
supported by metrics, 
to convince management 
to work on an IPv6 plan.

○ Secondary Goal: Provide all of the metrics in one place.



4



Motivation

● What motivates you?
− Autonomy. Choosing how to do your work.
− Mastery. Learning new technologies.
− Purpose. Feeling like your work matters.
− Dan Pink, Drive https://youtu.be/u6XAPnuFjJc 

● What motivates your boss?
− Risk aversion
− Competition
− Cost reduction
− New capabilities/New revenue
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https://youtu.be/u6XAPnuFjJc


Motivation: Risk

● Risk
■ Running out of IPv4 addresses
■ Risk of something being IPv6-only too soon

● Competition
■ Growth rate in your country
■ Latency
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Motivation: Risk

● Running out of IPv4 addresses

At our current growth rate, we will run out of IPv4 
addresses by D date. We have three choices:

1)  Deploy CGN. All traffic for all new and some current 
customers will go through it.

2)  Buy IPv4 addresses. At our current rate, a two year 
supply will then be X addresses. Looking at the 
current IPv4 market, that will cost Y.

3)  Deploy IPv6+IPv4aaS. We need to do a full 
assessment to see if we can do it in time. IPv4aaS 
means a fraction of traffic will use NAT.



Remember TCO of CGN? At what price is it more expensive to buy addresses 
than to deploy IPv6?  http://ipv6.nanog.org/meetings/abstract?id=2025 8

Cost Reduction / New Revenue

http://ipv6.nanog.org/meetings/abstract?id=2025
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Cost Reduction / New Revenue
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Motivation: Risk

● Risk of something being IPv6-only before 
you’re ready

At the current growth rate, 80% of the world will have IPv6 
in four years. Most of them will use translation (IPv4aaS), so 
IPv4 performance will suffer. 
https://docs.google.com/spreadsheets/d/1ksOoWOaRdRyjZnjLSikHf4O5L1OUTNOO_7NK9vcVApc/
edit#gid=0 

There is a significant risk that in the next 4-10 years, 
something we need will be IPv6-only. Or something our 
customers need. Or maybe not IPv6-only, but 
IPv6-cheaper.

https://docs.google.com/spreadsheets/d/1ksOoWOaRdRyjZnjLSikHf4O5L1OUTNOO_7NK9vcVApc/edit#gid=0
https://docs.google.com/spreadsheets/d/1ksOoWOaRdRyjZnjLSikHf4O5L1OUTNOO_7NK9vcVApc/edit#gid=0


https://www.vyncke.org/ipv6status/project.php
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Risk: IPv6-only



Risk: IPv6-only
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https://www.vyncke.org/ipv6status/project.php



Risk: IPv6-only
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https://www.vyncke.org/ipv6status/project.php



Risk: IPv6-only
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Risk: IPv6-only
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Risk: IPv6-only
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Risk: IPv6-only
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https://www.vyncke.org/ipv6status/project.php



https://stats.labs.apnic.net/ipv6/US

U.S. Mobile Carriers combined: >75%
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Risk: IPv6-only

https://stats.labs.apnic.net/ipv6/US


IPv4 ASes 54577
IPv6 ASes 13985
ASes using only IPv4 40858
ASes using only IPv6 266   0.5%
ASes using IPv4 and IPv6 13719
ASes using IPv4 or IPv6 54843

http://bgp.he.net/ipv6-progress-report.cgi
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Risk: IPv6-only
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Motivation: Competition

● Growth rate in your country

At the current growth rate, 80% of people in our country will 
have IPv6 by X date. Our competitors are deploying at a high 
rate. There is a risk that one of our competitors will have an 
advantage in service.

To see your competitors’ growth rates, click on them at 
https://stats.labs.apnic.net/ipv6/CC (where CC is your Country Code) 

https://stats.labs.apnic.net/ipv6/CC


Methodology

Warning: The next few slides are a work in 
progress!

● For #users, used Samples from APNIC’s statistics
○ https://stats.labs.apnic.net/ipv6/EC
○ Correlates pretty closely with number of users.

● Took growth rate for Internet penetration for the 
country. Assumed growth is evenly distributed.

● #Users / $IPv4 addresses announced in BGP = percent 
utilization.

● When utilization > 100%, that ASN’s percent of the 
country has run out.
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https://stats.labs.apnic.net/ipv6/EC


Motivation: Competition
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Motivation: Competition
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Motivation: Competition
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Motivation: Competition

Latency

Where is latency important to us?

Mobile providers are 5-30% faster with IPv6.

We need to plan to deploy IPv6 before our competition advertises 
their advantage.

● Consider both Internet-facing servers and user 
experience

● IPv6 is 15% faster on average
● IPv6 is 40% faster in some mobile networks

Really?
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Competition: Latency

We performed such an experiment looking at one specific site (URL) on 
one specific device (iPhone) on one network (Verizon), and we saw 
that the selected sites load 5% faster in median and 15% faster for 
the 95% percentile on IPv6 compared to IPv4.
 
https://blogs.akamai.com/2016/06/preparing-for-ipv6-only-mobile-netwo
rks-why-and-how.html
 

Measurements using Akamai's RUM system have also shown measurable performance 
improvements for US mobile users from dual stacking content.

https://blogs.akamai.com/2016/10/ipv6-at-akamai-edge-2016.html

https://blogs.akamai.com/2016/06/preparing-for-ipv6-only-mobile-networks-why-and-how.html
https://blogs.akamai.com/2016/06/preparing-for-ipv6-only-mobile-networks-why-and-how.html
https://blogs.akamai.com/2016/10/ipv6-at-akamai-edge-2016.html


https://www.theregister.co.uk/2016/07/28/ipv6_now_faster_a_fifth_of_the_time cites
http://dl.acm.org/citation.cfm?doid=2959424.2959429 Vaibhav Bajpai and Jürgen Schönwälder
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Competition: Latency

https://www.theregister.co.uk/2016/07/28/ipv6_now_faster_a_fifth_of_the_time
http://dl.acm.org/citation.cfm?doid=2959424.2959429


https://www.linkedin.com/pulse/ipv6-measurements-zaid-ali-kahn/
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Competition: Latency

https://www.linkedin.com/pulse/ipv6-measurements-zaid-ali-kahn/


https://community.infoblox.com/t5/IPv6-CoE-Blog/Can-IPv6-Rally-Be-Faster-than-IPv4-Part-1/ba-p/6419
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Competition: Latency



Motivation: Greed

● Cost reduction
■ Avoiding buying IPv4 addresses
■ Minimizing translation

● New Revenue, New Capabilities
■ Sell addresses
■ Service Bits
■ IPv6 Segment Routing
■ Process IDs in IP
■ Containerization

33



34

Motivation: Cost Reduction

What cost for IPv4 addresses would make 
deployment worthwhile?

At current deployment rates, our current growth rate, we 
will run out of IPv4 addresses by D date. 
If the IPv4 market continues as it has been, by that time the 
price per address will be Z.
● A two year supply will then be X addresses. X*Z=$$
● A five year supply will then be Y addresses. Y*Z=$$
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Motivation: Reducing Costs

● Reduce need for NAT with Native IPv6
● Simplify network

NAT44 may cost us X per year in increased calls and upset 
customers. IPv4 address prices could exceed $30 each next year. 
We ran a report on the outages for the last six months, and we 
estimate simplifying our network with (SRv6 or Containers with 
IPv6) would reduce Y hours of down time (# customers times # 
hours).
Simplifying the network this way would reduce engineering and 
operations time by Z hours.

TCO of CGN: https://ripe67.ripe.net/presentations/188-The_Cost_of_IPv4-IPv6_Transition.pdf 

https://ripe67.ripe.net/presentations/188-The_Cost_of_IPv4-IPv6_Transition.pdf
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Motivation: Revenue

● Sell addresses
Prices for IPv4 are rising. If we renumber into IPv6 and use 
translation (IPv4aaS), we can sell X IPv4 addresses for an 
estimated Y. We have to move before the market falls.

● Additional services and policy: Service bits

I saw a neat thing at LACNIC, let me send you some URLs.



New Capabilities: Service Bits

https://ripe67.ripe.net/presentations/251-ripe2-4.pdf 37
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Motivation: New Capabilities

•No more NAT!
• IPv6 Segment Routing
•Terastream “Service Bits” 
•Process ID, related processes
•Containerization with unique addresses

Everybody at LACNIC was talking about these cool new 
technologies we can only do if we use IPv6. Do you want to look 
into them, or do you want me to?



http://www3.lacnic.net/eventos/lacnic23/jueves/gianpietro-cisco-segmentrouting-ipv6-flip6.pdf
https://blogs.cisco.com/sp/bringing-segment-routing-and-ipv6-together 

New Capabilities: Segment Routing IPv6
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http://www3.lacnic.net/eventos/lacnic23/jueves/gianpietro-cisco-segmentrouting-ipv6-flip6.pdf
https://blogs.cisco.com/sp/bringing-segment-routing-and-ipv6-together


New Capabilities: Process IDs
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New Capabilities: Containerization

Matt Palmer  https://youtu.be/eF50OxZ5u4o?t=11m44s 41
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What is Management’s Priority?

• Risk
● Date you’ll run out of IPv4 addresses
● Risk of something being IPv6-only too soon

• Competition
● Growth rate in your country
● Latency

• Reducing Costs
● Reduce need for NAT with Native
● Avoid buying IPv4
● Simplify network

• New Capabilities/Revenue
● Sell addresses
● Service bits, process bits
● Segment Routing
● Containers



Closing thoughts. . .

•Dual-stack offers little
● Opportunity for lower latency
● Access to IPv6-only content

• IPv6+ IPv4aaS gets you out of the legacy 
network business
● Sell addresses
● Access to IPv6-only tools
● New architectures
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Lee.Howard@Retevia.net
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