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carnegie More and more IP Packet Traffic is
Mellon Not on the Public Internet
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e “...according to telecommunications research
firm Telegeography, more than two thirds of the
digital data moving across the Atlantic is traveling
on private networks...” —May, 2016
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Carnegie  Network Slicing is a Central Feature
Mellon of Emerging 5G Standards
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carnedWhat Do These Observations Mean for
Mellon "Measuring the Internet”

e FCC defines the Internet as

e “...a mass-market retail service by wire or radio that
provides the capability to transmit data to and
receive data from all or substantially all Internet
endpoints...”*

e Private networks, and slices that cover only some
endpoints are excluded from this definition

e Scope of non-Internet [imercommeceavor | v (1]
IP networks is growing** | oo | ["Giobetmercammeciad tcenet |
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* FCC, In the Matter of Restoring Internet Freedom, at 21”
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carnegie ~ Why Should we Measure the
Mellon non-Internet?

e Volume of traffic on non-Internet IP platforms
means these platforms are driving innovation

m Innovations in router hardware
m Problems of scale will appear on private platforms first
m Understanding market size important to vendors
e QoS-enabled networks are found here
m Understanding issues with delivering QoS
m NN rules pushing QoS off public Internet
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Carnegie
Mellon Measurement Challenges

e These Networks Cannot Be Measured
From Public Internet Endpoints

m E.g. Ping tests

e Internet Route servers won’t necessarily show
slice routes

e Potential for double counting
m Underlying network and the slices running on top

m Enron was once a large ISP that deployed no fiber
— Relied on IRU’s from other companies

— =»Double counting of fiber route miles, underestimating
national network resiliency

e Inter-domain slices are a long way off
m >\Won't see slices at Internet Exchange Points

© 2018 Marvin A. Sirbu



carnegidNetwork Slicing is a Central Feature
Mellon of Emerging 5G Standards
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Source: 5G PPP Architecture Working Group - White Paper, Dec, 2017
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Carnegie
Mellon Possible Solutions???

e Virtual networks

m Regulators require platform providers to provide some
basic information about extent of slice use

— Slices can be pro- or anti-competitive, therefore of
interest to regulators

e Private networks
m ?777?
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