. - .
. e
b =S, S o

Virtual | 22 - 26 Nov 2021 8 3




Telefonica Research

i

University Carlos Il of
Madrid

Marcelo
Bagnulo

-

Fabian
Bustamante




o [
o

What is mobile roaming and @
why is it important?

Roaming allows cellular devices to connect everywhere in the
world, using only one single (mobile) connectivity subscription
(from the home mobile network).
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This enables the global movement of devices and users.



WHERE THINGS ROAM - B o EXTERNAL USE

loT Global Connectivity

Cellular loT is the fastest
growing mobile device
category

M2M connections will be half
of the global connected
de\zn?gzes and connections by

Connected cars represent the
fastest growing application

type

Global SIM is now a product
that loT companies demand,
and it is powered b
international cellular
roaming
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The first detailed analysis of operations in a large IPX Provider

An IP eXchange is a private platform
that carriers (or IPX Providers) operate
in order to enable their customers
devices to operate world-wide

IPX Providers peer with each-other to
form the IPX Network, today composed
of 29 active IPX-Ps peering using three
major peering exchange points, and
interconnecting about 800 MNOs
worldwide

This is an isolated network that
bypasses the public Internet, ensuring
global, secure, SLA-compliant services

IPX Ecosystem

Service
Providers

Peering
Point

ISP1

FNO1

Private
peering

Private
peering

MNO1

IPX Network

Service
Providers

ISP2

FNO2

MNOZ\

INTERNET
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EXTERNAL USE

INSIGHTS FROM AN IPX PROVIDER

Telco
Provider

with a
Global
Footprint

87,000 km network of high-capacity
submarine fibre optic cables and a
Tier-1 IP network

World-wide MPLS network supports
the IP eXchange platform and its
services
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INSIGHTS FROM AN IPX PROVIDER EXTERNAL USE

Dataset to capture the operations of the IPX Provider

@ Radio Connectivity Provider / IPX Provider \ ﬁ Core Network

(Visited Network) (Home Network)
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Diameter Signaling
MAP Signaling
Data Roaming
M2M Platform

Signaling Dataset
loT Verticals (Dialog
(M2M Service) Reconstruction)
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INSIGHTS FROM AN IPX PROVIDER

IPX Signaling Traffic Patterns

Two types of samples:
« SCCP Signaling (2G/3G)
« Diameter Signaling (4G)

We see that more devices
depend on legacy radio
technologies

Legacy 2G/3G devices generate
one order of magnitude higher
volume of signaling traffic than
4G devices
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INSIGHTS FROM AN IPX PROVIDER
International Mobility

Patterns

We can observe
where devices travel
from their home

countries

Two major
visited hubs: U
and US

Capture socio-
economic
patterns in
international
mobility
(Venezuela —
Colombia
migration crisis
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INSIGHTS FROM AN IPX PROVIDER EXTERNAL USE

Data Roaming Activity
for loT Devices

LA
Analyze GTP Signaling (only = > 1 ‘@’ ‘ ’
control plane) to capture from
where in the world devices trigger
data communications
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Focus on the countries where there is
significant number of devices

GB, MX, PE, DE, USA > top 5
countries

—eo— GB
- MX
wome DE
--#- PE
—+- GU (USA)

Clear week-end pattern

Grey area corresponds to
weekends

Number of active devices per
hour per visited country

Devices in DE don’t follow a clear
pattern here (higher mobility)
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GTP User Plane: RTT Uplink and
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