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NETWORK TESTING FOR TELECOMMUNICATIONS

Technical Field

The present invention generally relates to systems and methods for evaluating communication
terminals and communication networks, and more particularly to systems and methods for
evaluating the performance of maobile network services and terminals using a plurality of
geographically remote units deployed under control of a control unit for scheduling network tests

of the netwaorks, gathering test results and analysing the test results.

Background

Mobile terminals such as maobile telephone devices have become ubiquitous in our society.
Unlike conventional landline telephony services, which typically operate in a home or office and
are delivered via a wire or cable and enjoy a highly consistent transmission quality, mobile
terminals are subject to be used over mobile communication networks under varying radio
environments, which results in highly varying transmission quality and highly varying speech
and data service performance for the end user. One of the challenges to designing and
deploying mobile communication networks and services is the monitoring and collection of
reliable and quality data for determining real-world network and terminal performance. Further,
network operators need to be able to identify faults, failures and abnormalities that may occur
during the operation of their network. They need to do this quickly so that they can quickly
apply rectification strategies so the users are provided with as reliable a service as possible.

There are, however, a wide variety of factors affecting the perceived quality of service from the
view point of a user. These factors cover all aspects of the design of mobile service provision,
such as radio towers, connections from towers to backbone networks, hardware devices such
as switches and routers, software services controlling authentication, routing, charging and all
services running on the networks, interconnection with other network providers and/or operators
and so on. While it is possible to monitor some of these aspects specifically, it is a challenge to
monitor the ‘real’ end user experience continuously from many locations. As network operators
expand their operations to many countries, potentially globally, it becomes almost impossible to

rely on human testers and reports to monitor and report any issues that may arise.

As the mobile telephone networks have developed, various digital communication services have
been introduced, including data communications, digital voice communications, video services
and mobile TV to name a few. Along with the conventional voice services provided in the past,
it is becoming a more complex task to test new deployments as well as monitor live services. A
challenge to mobile telephone network operators and providers is how to monitor, evaluate and

provide real-time reports of realistic real-world network and terminal performance of all of the
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services provided both within the operator's/provider's network and to and from other

interconnected operators/providers and their associated networks.
Further problems with existing network testing systems include:

* The requirement for differing and overlapping monitoring and testing strategies,
particularly for Mobile Virtual Network Operators (MVNOs) and/or for telecoms networks
having muitiple operators;

e The need for specialist proprietary terminal hardware;

s An Inabllity to support and/or test handacts having Multiple IMSI (MI) or Subscriber
ldentity Module (SIM) apps and/or basic (non-smart) handsets having non-smart SIM;

s Aninability or inefficiency in providing continuous global monitoring required for
verification of end user services;

e Aninflexibility to provide ad-hoc tests and/or modification of scripted tests and/or
subsequent test schedules required for targeted and strategic fault analysis;

e Lack of flexibility to mix continuous monitoring with targeted and deployment cycle
Design Verification Test (DVT);

e In ability to update SIMs Qver-The-Air (OTA) with new settings and features for feature
testing and production updates; and

e In ability to test Quality of Service of an ever increasing number of services including:

Voice, SMS, VoIP, Data, Messaging, Streaming etc.

Therefore, there is a need for a reliable system for monitoring, evaluating and providing real-
time reports and realistic real-world network and terminal performance for one or more services
provided both within an operator’'s network and to and from other interconnected operator's
networks, particularly a system which supports ‘real’ SiMs and SIM applications.

Summary

This summary is provided to introduce a selection of concepts in a simplified form that are
further described below in the Detailed Description. This Summary is not intended to identify
key features or essential features of the claimed subject matter, nor is it intended to be used as

an aid in determining the scope of the claimed subject matter.

In one aspect of the invention, there is disclosed a remote unit comprising a processor and one
or more terminal interfaces, the processor being connected to the one or more terminal
interfaces, the terminal interfaces configured for coupling with a set of terminals, wherein the
processor is configured to perform quality of service network testing using one or more of the

set of terminals over one or more communication networks.

The processor may be configured to perform comparative quality of service testing over a first

and a second communication network using a first and second terminal of the set of terminals,
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the first terminal associated with the first network and the second terminal associated with the
second network. Additionally or alternatively, the processor may be configured to perform end-
to-end quality of service testing over one or mare communication networks using at least two
terminals of the set of terminals. Additionally or alternatively, the processor may be configured
lo perlorm qualily of service testing over one or more communication networks using one of the
terminals of the set of terminals. Additionally or alternatively, the processor may be further
configured to perform an outgoing or incoming call quality of service testing over a
communication network using a terminal of the set of terminals. Additionally or alternatively, the
processor may be further configured to perform an outgoing or incoming text message and/or
data message quality of service testing over a communication network using a terminal of the

set of terminals.

The processor may be configured to perform one or more quality of service testing over a
communication network using a terminal of the set of terminals. Additionally or alternatively, the
processor may be further configured to perform two or more quality of service testing
substantially concurrently over a communication network using a terminal of the set of

terminals.

The substantially concurrent testing may include testing an outgoing or incoming call and a data
message or session substantially concurrently. A data session may include uploading,
downloading, messaging, browsing, accessing the internet streaming or similar. The remote
unit may be located in a first geographic region and a second remate unit comprising interfaces
for connecting to a second set of terminals may be located in a second geographic region,
wherein the processor of the remote unit may be configured to conduct quality of service testing
with the second remote unit using one or more of the set of terminals and one or more of the
second set of terminals over one or more communication networks. The processor may be
further configured to perform end-to-end quality of service testing over one or more
communication networks using a first terminal of the set of terminals in communication with a
second terminal of the second set of terminals. Additionally or alternatively, the remote unit
may be located in a first geographic region and a second remote unit may be a virtual remote
unit, wherein the processar of the first remote unit may be further configured to conduct quality
of service testing with the virtual remote unit using one or more of the set of terminals over one

or more communication networks.

The set of terminals may include at least one terminal from the group of: a handset; a mobile
device; a mobile phone; a mobile station; a smartphone; a user equipment; original equipment
manufacturer terminal; machine to machine embedded terminal; a tablet configured to
communicate over the one or more communication networks; a laptop configured to
communicate over the one or more communication networks; and/or any other computing

device capable of communicating over the one or more communications networks. The set of
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terminals may be off-the-shelf or non-cuslom made, e.y. slandardized, lerminals provided by
one or mare network operators for use by consumers or subscribers of the one or more

communication networks.

The remote unit may be configured to receive one or more network tests associated with quality
of service testing of one ar more of the communication networks. The quality of service testing
may include any one or more of call set up delay, connect/disconnect delay, transmission delay,
total failures, call drops, failure to progress, voice quality, video quality, conversation latency,

echo, bit rate, error rate, bandwidth, jitter, delay, latency, packet loss, signal strength or similar.

The remote unit may be configured to send test results from the one or more terminals
associated with the quality of service testing to one or more control units for comparing the
guality of service performance of one or more of the communication networks or one or more

terminals associated with said quality of service testing.

In a further aspect of the invention, there is disclosed a control unit for quality of service testing.
The control unit may comprise a processor and a communications interface, the processor
connectable lo lhe communications interface, wherein when connected the processor and
communications interface are configured to: receive one or more network tests associated with
quality of service testing of one or more of the communication networks; control one or more
remote units to perform quality of service testing over one ar more of the communication
networks based on the one or mare network tests; retrieve test results associated with the one
or more network tests from one or more of the remote units; and analyse the received test
resuits for comparing the quality of service performance of one ar more of the communication

networks or one or mare terminals associated with said network tests.

In a further aspect of the invention, there is disclosed a terminal comprising a processor, a
memory unit and a communications interface, the processor is connected to the memory unit
and the communications interface, wherein the processor, memory unit and communications
interface are configured to: communicate with a remote unit for performing quality of service

testing over a communications network.

In a further aspect of the invention, there is disclosed a network testing system comprising: one

or more remote units; one or more controller units; and one or more terminals.

In a further aspect of the invention, there is disclosed a computer-implemented method for
controlling a netwark testing system, the network testing system comprising one or more control
units and a plurality of remote units, each remate unit comprising one or more terminals,
wherein the one or more terminals are configured to communicate over one or more

communication networks, the method, performed by the control unit, comprising: receiving an
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input to perform one or more network tests associated with one or more of the communication
networks; generating a list of tests based on the input network tests; sending the list of tests to
one or more of the remote units for use in configuring one or mare terminals to perform the
corresponding network tests and generate test results associated with the corresponding
network tests; receiving test results associated with the one or more network tests from anc or
mare of the remote units; and analysing the test results associated with the one or more
network tests for determining the quality of service performance of one or more of the
communication networks or one or more terminals associated with said network tests.

In a further aspect of the invention, there is disclosed a computer implemented method for
performing network testing in a network testing system, the network testing system comprising a
control unit and a plurality of remote units, each remote unit comprising one or more terminals,
wherein the one or more terminals are configured to communicate over one or more
communication networks, the method, performed by a remote unit, comprising: receiving a list
of tests based on one or more network tests associated with one or more of the communication
networks; configuring one or more of the terminals of the remote unit to operate in the one or
more communication networks in accordance with the list or tests, wherein the one or more
terminals are further configured to generate test results associated with the list of tests;
receiving test results from the one or mare terminals of the remote unit; sending test results
associated with the one or more network tests towards the control unit far determining the
quality of service performance of one or more of the communication networks or one or more

terminals associated with said network tests.

In a further aspect of the invention, there is disclosed a computer implemented method for
performing network testing in a network testing system, the network testing system comprising a
control unit and a plurality of remote units, each remote unit comprising one or more terminals,
wherein the one or more terminals are configured to communicate over one or more
communication networks, the method, performed by a terminal, comprising: receiving
configuration data representative of a list of tests based on one or more network tests
associated with one or more of the communication networks; configuring the terminal to operate
in the one or more communication networks in accordance with the configuration data;
generating test results associated with the list of tests based on operating the terminal in the
one or more communication networks in accordance with the configuration data; and sending
the test results towards the control unit for determining the quality of service performance of one
or more of the communication networks or one or more terminals associated with said network

tests.

In a further aspect of the invention, there is disclosed a computer readable medium comprising
program code stored thereon which, when executed on a processor, causes the processor to

perform a method described herein.
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In a further aspect of the invention, there is disclosed a remote unil comprising a processor and
one or more terminals, the processor being operatively connectable to the one or more
terminals, wherein the processor is configured to perform quality of service network testing

using the one or more of the set of terminals over one or more communication networks.

In a further aspect of the invention, there is disclosed a control unit connectable to one or more
remote units comprising one or more terminals, the control unit operable to conduct quality of
service testing in respect the one or more terminals over one or more communication networks.

In a further aspect of lhe invention, there is disclosed a computer-implemented method ot
quality of service testing, the method comprising: deploying one or more remote units
comprising one or more terminals, wherein the one or more terminals are connectable to one or
more communication networks; conducting quality of service testing in respect of the one or
more terminals.

The features of each of the above aspects and/or embodiments may be combined as
appropriate, as would be apparent to the skilled person, and may be combined with any of the
aspects of the invention. Indeed, the order of the embodiments and the ordering and location of
the preferable features is indicative only and has no bearing on the features themselves. It is
intended for each of the preferable and/or optional features to be interchangeable and/or
combinable with not only all of the aspect and embodiments, but also each of preferable

features.

Brief Description of the Drawings

For better understanding of the aspects and/or embodiments described herein and to show how
the same may be carried into effect, reference will now be made, by way of example only, to the
accompanying figures, in which:

Figure 1 is a schematic diagram of a system for network testing according to one embodiment:
Figure 2 is a schematic diagram indicating exemplary modules of a remote unit of Figure 1;

Figure 3 is a schematic diagram depicting exemplary modules of each of the component parts
of the system for network of Figure 1.

Figure 4 is a flow diagram of an exemplary process of the system according to one

embodiment;

Figure 5 is a flow diagram of an exemplary process of the controller unit according to one

embodiment;

Figure 6 is a flow diagram of an exemplary process of the remote units according to one

embodiment; and
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Figure 7 is a schematic diagram depicting the exemplary flow of data between components of

Figure 1 according to one embodiment.

It will also be appreciated that although features from each of the embodiments may be
identified by different reference numerals in the figures and throughout the description, similar
features including the properties and functionality attributed thereto, from one embodiment may

be interchangeable with those of another embodiment.

Detailed Description

References will now be made in detail to the various aspects and/or embodiments, examples of
which are illustrated in the accompanying figures. In the following detailed description,
numerous specific details are set forth in order to provide a thorough understanding of the
invention. However, it will be apparent to one of ordinary skill in the art that the invention may

be practiced without these specific details.

The embodiments described here provide many solutions to the aforementioned problems. For

example, some of the embodiments address one or more of the following:

e Provision of a cost effective testing system;

e Improved control of the tests and/or lists of tests;

e The ability to test the network using 'Real’ SIM cards, including terminals having Multi-
IMSI functionality, advanced Applets and supporting SIM-based databases, etc.;

e Ability to efficiently upgrade the system (for example, to upgrade to LTE testing etc. by
upgrading or replacing terminals with newer models);

e To provide flexible test scheduling;

e To provide continuous monitoring;

e Capability to mix ad-hoc and scripted tests;

e To provide distributed processing;

e The ability to provide scripting of multiple step (sequenced) tests;

e The ability to provide multiple test types in the same schedule;

e Capability of Machine to Machine (M2M) SIM testing;

o Possibility of distributing scripts over multiple remote units;

e Ability to provide a reactive test schedule modification based on results;

e Support new inserted tests while still running existing schedules;

e Provision of off line testing;

e Provision of self-monitoring with automatic recovery of terminals/handsets and all other
system elements;

e Reduction in site visits and down-time;

e Provision of self-configuration and setup of remate units and associated terminal

devices (phones, data dongles, etc.);
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* Deployment of remote units, new terminal hardware and SIMs by unskilled operators;
* Ability to be closely integrated into GSM/LTE (telecoms) cores and networks;

¢ Ability to integrate with self-healing telecoms network; and

e Ability to generate alerts based on network conditions that can be used te trigger

automatic case information to network providers.

For example, in one exemplary embodiment there is provided a system for testing of a network
using standard or customised mobile terminals (which may include conventional ‘wired’ and/or
land line’ or Plain Old Telephone Service (POTS) network or Private Automatic Branch
Exchange (PABX) systems) [rom ane arbilrary location to another arbitrary location, wherein
both ‘ends’ of the test call may be monitored by local and/or central servers such that data for
(many) complete end-to-end transaction(s) can be collected and analysed, producing reports,

alerts or automated corrective responses on/off network.

Overview of Architecture

Figure 1 is a schematic diagram of a system 100 for performing network tests over one or more
communication network(s) 102. The system 100 includes one or more communication
network(s) 102 over which one or more remote units 104, more specifically 104a-104n, are
configured to communicate via a set of one or more terminals with terminals of the same remote
unit 104a and/or terminals of one or more other remote units 104b-104n. The remote units 104
may also communicate over one or more of the communication network(s) 102 with a control
unit 106. The one or more remote units 104 may each include a processor connected to a set
of one or more terminals, which can be configured to perform one or more network test(s) over
selected ones of the communication network(s) 102 that the corresponding terminals are

configured to use for communications and/or access.

Although references herein are to a controt unit 106, it will be appreciated that more than one
control unit 106 may be provided. For example, a plurality of control units or multiple control
units may be provided that communicate or control one or more of the same and/or different
remote unit(s). In some preferred embodiments, the system 100 comprises more than one
remote unit 104. Although the term remote unit 104 is used throughout, the units may be
remote to each other and/or may be remote to control unit 106 and/or one or more remote units
104 need not be remote and may be local to each other and/or local to the control unit 106.

A user may use the control unit 106 to configure one or more network test(s) to be performed by
one or more of the remote units 104 over the one or more communication network(s) 102. In
response to, for example, a user input, the control unit 106 may generate a list of test(s) (also
known as a sequence of test(s) and/or a schedule or protocol of test(s)) associated with one or
more network test(s). The list of test(s) may be sent over the one or mare of the communication
network(s) 102, which may be a backhaul communication network such as, by way of example
but not limited to, a wired network (e.g. the Internet or Public Telephone Switch Network) or a
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wireless network such as a telecommunications network, to a selected one or more remote
unit(s) for performing network tests over one or mare of the communication network(s) 102. For
example, the selected one or more remote unit(s) may be configured to perform a network test
over communication networks 102 over which the terminals in the one or more remote unit(s)
operate over. In some embodiments, the control unit 106 may be automatically configured to

generate the list or lists of tesi(s).

The remote units 104, on receiving the list of tests, may automatically set up and configure their
associated terminals to perform the network tests over one or more of the communication
network 102 based on the list of tests. For example, each of the remote units 104 may include
a processor configured to perform quality of service network testing using one or more of the set

of terminals over the one or mgre communication network(s) 102.

The control unit 106 may include one or more servers or other computing devices or hardware
that may be configured to control the one or more remote units 104. Additionally or
alternatively, the control unit 106 or any other control unit may be implemented using cloud
computing techniques that access a shared pool of computing resources such as one or more
servers. The control unit 106 may be implemented as a cloud service that is centralised and/or

distributed to operate within the Cloud.

Although one control unit 106 is shown in Figure 1, it is to be appreciated by the skilled person
that one or more control units may be deployed for controlling one or more of the remote units

104 when network tests are performed over the one or more communications network(s) 102.

The one or more communications network(s) 102 may comprise or represent one or more
networks operated by one or more network operators. For example, the one or more networks
may include, but are not limited to, packet switched network(s) and/or circuit-switched
network(s), wired backhaul network(s) such as the Internet and/or Public Switched Telephone
Network (PSTN), wireless network(s) such as Wi-Fi netwarks or telecommunications networks,
for example, 2" generation, 3" generation and 4" generation and beyond type
telecommunication networks such as, by way of example but not limited to, code division
multiple access (CDMA) systems, Advanced Mobile Phone System (AMPS), Global System for
Mobile Communications (GSM), Railways-GSM (R-GSM}), Long Term Evolution (LTE) and/or
LTE-Advanced type networks and/or any other network used for wireless and/or wired
communications including specialist variations of the above network types, such as Emergency

service networks efc.

In this example, each of the remote units 104 may include a processor connected to a set of
one or more terminals. Typically, the processor may be connected to a plurality of terminals or
multiple terminals. A terminal may comprise or represent any wireless device capable of
communicating over the communications network 102. For example, a terminal may inciude, by

way of example only but is not limited to, any wireless device, handset, mobile device, mobile



10

15

20

25

30

35

phone, mobite station, smartphone, user equipment, tablet, laptop, original equipment
manufacturer terminal, machine-to-machine (M2M) embedded terminal, off-the-shelf terminals
or devices, non-custom made terminals or devices, consumer terminals or devices, or any other
computing device capable of communicating over the one or more communications netwark
102.

For example, one or more communication networks 102 may be operated by one or more
netwark operators in which the set of terminals are standard, off-the-shelf, standardized, or non-
custom made terminals that are provided by one or more network operators or provided by
OEM terminal manufacturers for use by consumers or subscribers over the one or more

communication networks 102.

As an example, the system 100 includes one or more remote units 104, each a so-called
“Parachute Box” (PB), with one or more control units that provides a distributed
telecommunications testing system that is able to continuously monitor a network of the one or
more communication networks 102 through a list of test(s) comprising, by way of example only
but is not limited to, a mixture of scripting, ad-hoc tests, and/or quality of service network tests
for network testing. Although the terms “remote units” and “Parachute Box” are used herein, the

terms are intended to be interchangeable.

The remote units 104 may be “parachuted” or placed in the field in geographic locations for
performing network tests over the one or more communications network 102. Each of the
remote units 104 may include a set of ane or more terminals or multiple terminals for performing
tests based on the list of test(s) over the one or more communication network(s) 102. For
example, the remote unit 104, i.e. the PB, may work with terminals such as user equipment or
smartphones with standard SIM cards or terminals as defined above. This permits the remote
unit 104 to run SIM card applications in the field allowing the system 100 to fully test the latest
SIM cards. It will be appreciated that the user equipment or smartphones (terminals) need not
use basic standard SIM cards or modules, but may comprise Multiple IMSI (M) or Subscriber
Identity Module (SIM) apps/applets and/or other SIM-based enhanced functions.

As another example, a remote unit 104 may include standard off-the-shelf (or standardized
and/or non-customized) Personal Computer (PC) hardware and standard off-the-shelf
smartphone or user equipment hardware within a robust case design. The smariphone or user
equipment may be interfaced to the PC over interfaces such as Universal Serial Bus interfaces
that allow easy field upgrade to the latest models of smartphones or user equipment that may
include new band plans, network services and/or radio frequency units. In some embodiments,
the one or more terminals can be housed within compartments or be provided with other

securing means in or on the remote unit 104 which may offer protection and security.

10
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One or more of the remote units 104 are configured to receive the list of test(s) generated by
the control unit 106. The list of test(s) may be sent over a backhaul network or over one or
more other networks that make up the one or more communication network(s) 102. According
to the list of tests, the processor of a remate unit 104 may configure the one or more terminals
to communicate with one or more of the communication network(s) 102 and/or other terminals
in one or more of the communication network(s) 102, servers, content sources, network
elements or nodes or any other network entity or element. End-to-end network tests can be
performed when the terminal of a remote unit 104 is configured to communicate with another

terminal of the remote unit 104 or another terminal of one or more other remote units 104.

It will be appreciated that the aforementioned architecture does not exclude single-ended tests
to be performed such as browsing, streaming and other data services. Indeed, in some
embodiments, the network test(s) executed on one or more of the terminals of the remote
unit(s) 104 are not end-to-end tests, but may involve a network test between one or more
terminals of one or more remote units and a virtual remote unit (provided in the cloud or in the

communications network 102 or elsewhere) and/or the control unit 106.

In operation, the system 100 may be used for testing mobile network services over the
communication network 102. The remote units 104 may be each deployed to one or more
geographical region(s), which may include but are not limited to, one or more cells of a network,
one or more regions of a country, one or more countries, or any other geographical region for
locating a remote unit 104 for performing a list of tests associated with one or more of the
communication network(s) 102. The terminals in each of the remote units 104 may be
provisioned with a selection of on-network and/or off-network Subscriber Identity Module (SIM)
cards. For example, an on-network SIM is a SIM that operates on a particular network
operator's network while an off-network SIM is a SIM that operates on a different network
operator's network. For example, the SIM cards may include, by way of example but are not
limited to, standard SIMs, mini SIMS, nano-SIMS, embedded SIMS, multiple International
Mobile Subscriber Identity (IMSI) SIMs and any other SIM or any other equivalent chip or
module used by a terminal for use over communications network 102. This means that the

performance of different networks may be tested cancurrently by multiple terminals.

Each list of test(s) may select terminals for example based on the location of each of the remote
units 104 and also on the network(s) and/or network service(s) available or expected to be

available in each geographic region.

For each of the remote units 104 that receive a list of tests, the corresponding one or more
terminals are configured according to the list of tests to send and receive test calls, test text
messages, test emails, test data sessions and all other services that the respective terminals
are capable of testing under the supervision of the processor of the corresponding remote
unit(s) 104. During each test, each of the scheduled one or more terminals may be used to

monitor the corresponding communication network of the communication network(s) 102 over

1
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which it operates and generates test result(s) based on, but not limited to, network parameters

and/or quality of service associated with the list of tests.

Each test in the list of tests may configure one or more terminals in a remote unit 104 to
perform, for example, a test call to or from other terminals in the same remote unit 104a, or to
and/or from any other one or more of the terminals in any of the other remote units 104b-104n.
The list of tests can be downloaded to one or more of the remote units 104 from the control unit
106. The corresponding test results of the list of tests may be collected from the terminals by
the processors of the remote units 104. Each of the remote units 104 that received the list of
tests may send or upload the test results to the control unit 106. The received test results of

both the calling terminals and receiving terminals can be correlated and/or analysed.

For example, the processor of a remote unit 104a may be further configured to perform
comparalive quality of service testing or other network testing over a first of the communication
network(s) 102 and a second of the communication network(s) 102 using a first terminal and
second terminal, respectively, of the set of terminals. The first terminal associated with the first
of the communication network(s) and the second terminal associated with the second of the
communication network(s). The processor of the remote unit 104a may be further configured to
perform end-to-end quality of service network testing over one or more of the communication
networks 102 using at least two terminals of the set of terminals of the remote unit 104a.
Alternatively, the processor of the remote unit 104a may be further configured to perform single
ended testing or quality of service network testing over one or more of the communication
networks 102 using a terminal of the set of terminals of the remote unit 104a. In another
example, the processor of the remote unit 104a may be further configured to perform an
outgoing or incoming call quality of service testing over one of the communication network(s)
102 using a terminal of the set of terminals.

In another example, the remote unit 104a may be located in a first geographic region and a
second remote unit 104n comprising a second set of terminals may be located in a second
geographic region. The processor of the remote unit 104a may be further configured to conduct
quality of service testing and/or other network testing with the second remote unit 104n using
one or more of the set of terminals of the remote unit 104a and one or more of the second set of
terminals over the one or more communication networks 102. The processor of the remote unit
104a may be further configured to perform end-to-end quality of service testing over one or
more of the communication network(s) 102 using a first terminal of the set of terminals of the
remote unit 104a in communication with a second terminal of the second set of terminals of the

second remote unit 104a.

In another example, a remote unit may be implemented in the cloud as a virtual remote unit
comprising a set of one or more virtual terminal(s), where at least one virtual terminal may
emulate a content source for video streaming or other type of network service or data

connection. The remote unit 104a may thus perform network testing over one or more

12



10

15

20

25

30

35

communication network(s) 102 in which the terminals of the remote unit 104a communicate,

during the network testing, with the virtual terminals of the virtual remote unit.

Although in the above exemplary embodiment the processor(s) of the remote units 104 collect
the test result(s) and send to the control unit 106 for analysis, in additional or alternative
embodiments, analysis of the test result(s) may be performed locally on the remate units 104.

Remote Unit

Figure 2 is a schematic diagram of an example remote unit 104a with exemplary
hardware/software modules. The remote unit 104a in this embodiment includes hardware
modules comprising a processor unit 202, memory unit 204, communications interface 206 and
a plurality of terminal interface points or ports 208a-208m for coupling to corresponding plurality
of terminals 210a-201m, in which the processor unit 202 is connected to the memory unit 204,
the communications interface 206 and the plurality of terminal interface points or ports 208a-
208m.

The memory unit 204 may comprise one or more software module(s) or computer readable
medium(s) (e.g. solid-state or flash memory, random access memory, read only memory, hard-
disk drive, optical disc) for use in storing program instructions associated with a terminal
management application 204a, control logic 204b, and one or more lists of tests 204c, which
when executed by the processor unit 202, configures the remote unit 104a to perform network
test(s) based on the one or more lists of tests 204¢ associated with terminals 210a-210m. The
list of test(s) may comprise or represent, by way of example only but is not limited to, a mixture
of scripting and ad-hoc network tests for use by the processor unit 202 to configure and operate
one or more terminals 210a-210m to perform one or more network tests associated with the list
of tests 204¢. The memory unit 204 may be configured to store and/or analyse one or more test
results generated by one or more terminals 210a-210m during one or more network test(s)

associated with the ane or more lists of tests 204c.

Each of the one or more terminals 210a-210m may include one or more applications for use in
performing the network tests. The one or more applications, when executed on a processor of
the terminal, may configure the terminal to perform one or more network tests, monitor and
generate test results associated with the one or more network tests. For example, one of the
applications installed or pre-installed on the terminal 210a may be a “helper” application that
configures the terminal 210a to perform one or more list of test(s) associated with one or more
network test(s). The remote unit 104a may be configured to install the one or more applications
onto the one or more terminals 210a-210m when or after the terminals 210a-210m are
connected/coupled via terminal interface points or ports 208a-208m.  Alternatively or
additionally, the one or more terminals 210a-210m may be pre-instailed with the one or more
applications prior to being connected and/or coupled via terminal interface points or ports 208a-
208m to the remate unit 104a. Alternatively or additionally, the one or more applications may
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be downloaded to the one or more terminals 210a-210m, which may be configured to install the
one or mare applications. In any event, the terminals 210a-210m may include the functionality
to receive one or more list of test(s) and to be configured to operate according to the tests and
generate or record test results associated with the one or more list to test(s) for sending to a

control unit 106 for analysis.

It is to be appreciated that one or more of the remote units 104, more specifically remote units
104a-104n, may be configured to be deployed and/or installed at a geographic location and
turned on by non-technical personnel. This is because when the remote units 104 have been
deployed and/or turncd on and powered up, thcy can communicate via one or more of the
communication network(s) 102, for example via a backhaul network such as a wired or wireless
network with the control unit 106, which may control and configure the remote units 104 to
perform network tests according to a test schedule. Once each of the remote units 104 have
been deployed, each remote unit 104 may be configured to self-configure and contact (e.g. call
home) the control unit 106 of the system 100 to notify the control unit 106 and/or users of the
system 100 that it is ready for service and may be controlled remotely by the control unit 106.

The remote units 104 may be configured to monitor themselves and/or the terminals connected
to the remote units 104. Should one or more terminals become faulty (e.g. losing power,
software not working or responding i.e. the terminal is “frozen”, the terminal is not connecting to
the communication network 102, etc.}, the remote unit 104 may either be configured to rectify
and/or troubleshoot the situation (e.g. power down/up the terminal via the terminal interface; re-
install the one or more applications associated with the terminal performing, monitoring and
generating test results). Alternatively, should the fault persist for the terminal, the remote unit
104 may be configured to use another terminal for any associated network tests and report to
the control unit 106 the fault and any further information it can provide in relation to the faulty
terminal. The control unit 106 may then modify the network test(s) to take into account the
faulty terminal, and/or notify service personnel to replace the faulty terminal at the remote unit
104.

Referring to figure 2 and, by way of example and for simplicity, remate unit 104a, the plurality of
terminal interface points or ports 208a-208m may comprise or represent any suitable
connection for connecting the one or more terminals 210a-210m to the remote unit 104a for
configuration by the processing unit 202 when executing the software modules(s) 204a, 204b
and/or 204c¢. The plurality of terminal interface points 208a-208m may be configured to provide
each of the corresponding plurality of terminals 210a-210m with a power source as well as the
necessary data lines for use by the processor unit 202 in configuring one or more of the
terminals 210a-210m to perform network tests (e.g. call testing) and for receiving test results
from the corresponding one or more terminals 210a-210m. For example, the terminal interface
points or ports 208a-208m may include, by way of example but are not limited to, at least one

from the group of one or more USB interfaces, USB hub interfaces, or any connection for
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connecting to the one or more terminals 210a-210m. The terminal interface points or ports
208a-208m enable the processing unit 202 to configure one or more terminals 210a-210m to
operate according to one or more of the lists of tests 204c received from the control unit 106 for
perfarming a network test over one or more of the communication network(s) 102. In additional

or alternative embodiments, a supplementary power source may be provided.

The communications interface 206 may be configured to communicate with the control unit 106
over one or more of the communications network(s) 102, which may be a backhaul network or a
network operated by a network operator and used by one or more terminals, for receiving the
one or more lists of tests 204¢ from the control unit 106 and for sending test results from the
one or more terminals 210a-210m associated with the one or more lists of tests 204c. The
communications interface 206 may comprise or represent a transmitter and a receiver and/or a
transceiver unit. Alternatively or additionally, the communications interface 206 may be
configured to connect with at least one of the terminals 210a-210m for use in receiving the one
or more lists of tests 204c from the control unit 106 for performing one or more network tests
over one or more of the communication network(s) 102. Alternatively or additionally, the
communications interface 206 may be configured to connect with at least one of the terminals
210a-210m to send test results associated with the one or more lists of tests 204c to the control

unit 106 for analysis.

As another example, the remote unit 104a may include standard off-the-shelf components such
as PG hardware in which the terminals 210a-210m are standard off-the-shelf terminals such as
smartphones or user equipment that are connected together in a robust case design. The
smartphone or user equipment is interfaced to the PC over terminal interface points or ports
208a-208m such as Universal Serial Bus (USB) interfaces that allow easy field upgrade to the
latest models of smartphones or user equipment that may include new band plans, network

services and/or radio frequency units.

Network System

Figure 3 is a schematic diagram depicting exemplary hardware/software modules of each of the
component parts of the system 100 of Figure 1, which will be referred to as system 300. The
system 300 includes a remote unit 304, also referred to as a so-called “Parachute Box” (PB),
which may be in communication with a control unit 306. For simplicity, only one remote unit 304
and one control unit 306 is illustrated in figure 3, however, it is to be appreciated by the skilled
person that the system 300 may include a plurality of remote units and a plurality of control units
that may be connected to each other physically, or even connected to each other over the

communications network 302, which may be a backhaul communications network.

The system 300 provides a distributed telecommunications testing system that is able to
continuously monitor one or more communication network(s) (not shown) through various

network test(s). A network test may comprise or be represented by a list of test(s) comprising,
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by way ot example only but is not limited to, a mixture of scripting, ad-hoc tests, quality of
service network tests or other netwark service tests etc. The remote unit 304 may be
“parachuted” or placed in the field at a geographic location for performing one or mare network
tests over one or more communication network(s). The remate unit 304 may include or be
connected to one or more terminals or multiple terminals, e.g. terminal 310a, for performing one
or more network test(s) based on the list of test(s) over the one or more communication
network(s) that the terminal(s) are capable of communicating over and for generating and
sending test results associated with the list of test(s) to the control unit 304 for analysis and
further actioning based on the analysis.

For example, the remote unit 304 (e.g. a PB) may operate with terminals such as user
equipment or smartphones with standard SIM cards/modules. This permits the remote unit 304
(e.g- a PB) to run SIM card/module applications in the field allowing the system 300 to fully test
the latest SIM modules/cards etc. As another example, a remote unit 304 (e.g. a PB) may
include standard off-the-shelf PC hardware and standard off-the-shelf smartphone or user
equipment hardware within a robust case design. The smartphone or user equipment is
interfaced to the PC over interfaces such as USB interfaces, points and/or ports and the like
that allow casy ficld upgrade to the latest models of smartphones or user equipment that may

include new band plans, network services and/or radio frequency units.

Referring to Figure 3, the system 300 includes the control unit 306 that may be configured to be
connected to the remote unit 304 either directly or via communications network 302 or even via
one or more communication networks that may be under test (e.g. one or more of the
communication network(s) 102 of figure 1). The control unit 306 includes hardware and
software functionality for performing various command and control tasks associated with
performing one or more network test(s) using the terminals over the corresponding ane or more
communication network(s). These tasks may include at least one of, by way of example only,
but are not limited to: receiving user input in relation Lo performing a nelwork tesl or one or more
network test(s); configuring the network test(s) and generating corresponding list of test(s);
sending the list of test(s) to one or more remote units for initiating the one or more network
test(s) for performing tests over one or more communication network(s); receiving test results
from the one or more remote units in relation to tests performed over the one or more
communication network({s}; maintaining, collating, and/or analysing the test results in relation to
the associated network test(s); and/or performing one or more actions in relation to the results

of the analysis of the network tests.

The control unit 306 may include one or more software module(s) or computer readable
medium(s) for use in storing program instructions, which when executed on a processor unit of
the control unit 306, performs the functions associated or assigned to the control unit 306 for
performing one or more network test(s) over one or more communication networks via remote
unit 304. The control unit 306 may be configured to be the overall system controller, and there
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may typically be one per system 300, however, there may be more control units {e.g. a plurality
of control units} in system 300 for, by way of example, but not limited to, fault tolerance,

controlling and performing concurrent network tests etc.

The control unit 306 includes a command module 316 (also referred to as a'jPB Commander”)
that is configured to be the overall system controller. The command module 316 includes, by
way of example, but is not limited to, one or more further modules such as configuration
manager 316a, test manager 316b, environment manager 316c, database repository manager
316d, administration manager 316e, notification manager 316f and any other module or

manager configured to perform the functions of the control unit 306.

The configuration manager 316a may be configured to receive input from user or system
interface 318 and user(s) 318a (e.g. staff and/or operators) and/or other systems. Users 318a
may input network test(s) and/or lists of test(s) representing network test(s) via the user
interface 318, which may then be distributed from controller 306. The user request/response
interface 318 may be configured to, by way of example only but is not limited to, provide a
programming interface to the control unit 306; provide one or more test results screens to
human operators; provide an interface for monitoring programming; provide new features
Design Verification Test (DVT) and functional testing; provide strategic targeted reactionary

testing of the one or more communication network(s) that are to be tested or are under test.

Test manager 316b may be used by users to select one or more network test(s) to be
performed on one or more communication network(s), input test parameters, terminal and/or
network operator information associated with one or more network test(s), input new network
test(s), and/or may be used to generate and configure network test(s) based on user inputs and
generate one or more list of test(s) associated with the network test(s) to be performed. Test
manager 316b may also be configured to receive test resulits from remote units and associate
the received test results with the corresponding network test(s) and/or list(s) of tests. The test
manager 316b may also be configured to analyse the test result(s) received from the
corresponding network test(s) that have been performed over the one or more communication
network(s).

Environment manager 316¢ is an optional component or module may be used to, but it not
limited to: manage the operating environment of the control unit 306; manage the network
connections between the control unit 306, one or mare other control units (not shown), remote
unit 304, and/or one or more of the same and/or different remote units; configures
hardware/software components of the system 300 or other such functions affecting the

environment that the control unit 306 operates in or under and the like.

Database repository manager 316d may be configured to store one or more network test(s) and
associated list of test(s) and, when available, one or more corresponding test resuli(s) received

based on one or more network test(s). The database repository manager 316d may also be
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configured to store one or more analysis results based on the analysis of corresponding test
results for one or more network test(s) that have been performed. Administration manager
316e may administer the user inputs and queries fram the user interface 318 and send to the

corresponding software modules.

Notifications manager 316f may be configured to send notifications 320 and/or alerts in relation
to the network test(s) being performed, test result(s) being received in relation to each network
test. Notifications 320 may be generated from test results of network tests. The notifications
manager 316f may be used to notify the users and/or network operators of the results of the
analysis of test results corresponding to network tests. The notification manager 316f may also
notify other network elements and/or network nodes of the one or more communication
network(s) associated with the network testing. The notifications 320 may be sent via
communications network 302 and/or may be based on the analysis of the test results in relation
to one or more network test(s) that have been performed on the one or more communication

network(s). This may be used to optimise network resources.

For example, the nofifications manager 316f may produce or generate output from the system
300 in the form of notifications 320 based on the test results and the associated network test(s),
and/or results of analysing the test results. The notifications 320 may include data
representative of, by way of example only, but not limited to, one or more of: human readable
'‘Dashboard’ Alerts for the user 318a; controls and/or control information for sending and/or
controlling other network elements and/or nodes of the networks associated with the network
test(s); controls to other network elements; data or further statistical information for use with

statistical systems; and/or customer information.

The remote unit 304 (e.g. 'Parachute Box'}, may include one or more software module(s) or
computer readable medium(s) for use in storing program instructions, which when executed on
a processor unit of the remote unit 304, performs the functions associated or assigned to the
remote unit 304 when the control unit 306 initiates one or more network test(s) to be performed
on one or more communication network(s) using remote unit 304. The remote unit 304 may be
located at various points or geographical locations of interest for performing network test(s) over
the one or more communication network(s). For example, the points of interest or geographical
locations may be related to target markets and/or network locations, current markets, network
locations associated with a network operator and their corresponding communication
network(s}, and/or network locations associated with other network operators and their

corresponding communication network(s).

The remote unit 304 includes a management module 314 (e.g. “jPB Box manager”) which is
configured to receive network test(s), network test schedules and/or the list of test(s) in relation
to a network test from the command module 316 of the control unit 306 via the communication
network 302, which may be a backhaul communication network that connects the control unit

306 with remote unit 304. The remote unit 304 controls many terminals that may be connected
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to the remote unit 304. For example, figure 3 illustrates a terminal 310a that is connected to the
remote unit 304 via the management module 314. The management module 314 of the remote
unit 304 includes a remote unit manager (e.g. "Parachute Box Manager”) 314a and a resource
manager 314b, which may be configured to control and manage the terminals connected to the

remote unit 304.

The remote unit 304 may include a set of one or more terminals or an array of terminals that are
connected or coupled to the management module 314 of remote unit 304. The set of one or
more terminals may be connected or coupled to the management module 314 via terminal
interfaces or points. The one or more terminals may comprise an array of terminals or devices
that are used for communicating over the one or more communication network(s) that may be
tested. For simplicity, Figure 3 illustrates a terminal 310a of the array or plurality of terminals.
Although the following description describes terminal 310a, it is to be appreciated by the person
skilled in the art that the one or more terminals, the array of terminals 310 or the plurality of

terminals may include the functionality of the terminal 310a.

The terminal 310a may include one or more software module(s) or computer readable
medium(s) for use in storing program instructions, which when executed on a processor unit of
the terminal 310a, performs the functions associated or assigned to the terminal 310a for
performing ane or more network test(s) over a communication network that the terminal 310a is
capable of communicating over and/or accessing. The terminal 310a includes a device module
312 (e.g. “|PB Device”) with a device manager 312a, for example via the helper application, for

managing the terminal 310a.

As described above, the remote unit 304 may include one or more terminals, (e.g. an array of
devices), which may be standard production terminals or devices, such as but not limited to:
smartphones, tablets, data modems ('dongles’), machine-to-machine (M2M) terminals, Wi-Fi-
only terminals; and any other device or terminal that may be used to communicate over one or
more of the communication network(s) that may be tested. The terminal 310a and/or each
terminal of the array of terminals may be loaded with a device manger 312a, which may be
configured to be a 'helper' application that accepts commands from and returns test results to
the management module 314 of the remote unit 304. The device manager 312a (e.g. ‘helper’
application) may be controlied by the remote unit 304 to configure the terminal 310a to operate
in accordance with the list of test(s) and/or network test(s) the remote unit 304 received from the
control unit 306, and to generate or retrieve test results when the network test(s) are performed

by the terminal(s) and other remote units on the one or more communication network(s).

The remote unit 304 via the management module 314 is configured to receive the list of test(s)
over communication network 302 from the control unit 306 for performing one or more network
test(s) on the one or more communication network(s) scheduled for testing. The remote unit
304 may receive the list of test(s) from the control unit 306 via a receiver or transceiver unit that

may connect to the communications network 302, which may be a wired or wireless network
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and/or one or more of the communication networks that may be tested. Alternatively or
additionally, the remote unit 304 may be configured to use at least one of the terminals to
receive the list of test(s) from the control unit 306 via at least one of the communication
network(s) that may be tested. Alternatively or additionally, the remote unit 304 may be
configured to enable a user to manually upload the list of test(s) to the remote unit 304 via a
user interface, a data interface or port (e.g. via USB or personal area network e.g. BlueTooth
(RTM)), and/or from another computing device or terminal (e.g. a mobile device, tablet, laptop,
PC, or any other device).

The management modulc 314, on receiving the list of test(s) associated with a network lesl,
may be configured to send commands to the device module and/or device manager 312a of the
terminal 310a for configuring the terminal 310a for performing the network test on one or more
communication network(s) associated with the list of test(s) at an appropriate or scheduled time.
The list of test(s) may perform one or more network test(s) on one or more communication
network(s) that may include, by way of example, one or more end-to-end network test(s) over
the one or more communication network(s) with another one or more terminal(s) of the remote
unit 304, another one or more terminal(s) of other remote units located within system 300, or
other network test(s) over one or more other communication network(s) with other network

nodes, elements and the like.

In the terminal 310a, the device module 312 and/or the device manager 312a may use one or
more SIMs, which may be fitted to the terminal 310a. The one or mare SIMs may include, but
are not limited to off-the-shelf customer production SIMs, MI SIMs, or any other type of SIM
module/card or module or hardware that may perform one or more functions of a SIM. The
terminal 310a may also be from any network operator or manufacturer, or system owners that

own the communication network.

Although the remote unit 304 has been described as receiving network test(s) and/ar list of
test(s) associated with network test(s) from the control unit 306 over the communication network
302 and/or sending test result(s) to the control unit 306 based on corresponding network test(s)
over the communication network 302, it is to be appreciated by the person skilled in the art that
the remote unit 304 may be configured to receive and/or send network test(s) and/or test results
and the like in an off-line or stand-alone mode. The off-line or stand-alone mode may be
required when there is no wired or wireless infrastructure (e.g. no wired Internet, no network
signal or network resources) or signals etc., such that the remote unit 304 does not have a

communications network 302 so it may perform its functions.

In off-line / stand-alone mode, the remote unit 304 may be configured to receive and store
network test(s) and/or list of test(s) at a configuration location different to the geographical
location in which the remote unit 304 is to be deployed. At this point, the remote unit 304 is pre-
loaded with the network test(s) and/or list of test(s) for performing at the geographic location.
Alternatively or additionally, the remote unit 304 may also be configured in the field to receive
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network test(s) and/or a list of test(s) associated with a network test from a user interface or
other data interface or port that connects with another computing device for uploading the
network test(s) and/or list of test(s) for storage on the remote unit 304. The remote device 304
may then be deployed at the geographical location assigned to it and be configured to proceed

to perform the uploaded netwark test(s) and/or list of tesi(s).

Should the remote unit 304 not have access to a wired or wireless network such as
communications network 302, the remote unit 304 may also be configured to store test results
associated with the network test(s) and/or list of test(s). The test resuli(s) associated with the
network test(s) and/or list of test(s) may be retrieved form the remote unit 304 when it is
returned from the field to a location that has access to a network ar communication network 302
etc. Alternatively or additionally, the remote unit 304 may include a user interface and/or a data
interface or port for connecting with another computing device for downloading the test results
associated with the network test(s) and/or list of test(s) that were stored in the remote unit 304
and which the remote unit 304 was configured to perform when deployed. The test results may

then be uploaded or stored by the control unit 306 for analysis and actioning etc.

Thus, the remote unit 304 may include remote storage of test results until such data can be
loaded to the control unit 306. Network test(s) and/or an associated list of test(s) (e.g.
sequences of test(s) and/or test schedules for the network test(s)) can be downloaded to the
remote unit 304 at a depot or location with a wired or wireless communication network (e.g. the
Internet), after which the remote unit 304 may be taken to a destination location (e.g. the
geographical location to which it is to be deployed) that may not have wired or wireless
communication access to an appropriate network (e.g. an Internet service). The remote units
304 are then primed to perform the network test(s) and associated list of test(s). Test result
data may also be collected from the remote unit 304, and then returned to control unit 306 over
one or more test terminal data services from a remote site or by wired/wireless Internet after

remote unit 304 is recovered from remote site.

The remote unit 304 may include a power source that may include a battery or other portable
power source, and/or it may be configured to be connected to a power source such as line
power, battery power, and/or a generator. Full off-line or stand-alone may be passible or

necessary for specific locations and problems using pre-configured schedules.

Exemplary Processes

Figure 4 depicts an exemplary flow diagram illustrating an exemplary process 400 of the
network system and components of Figures 1 to 3. The system 100, 300 may be configured to

conduct any one or more of the following steps:

Step 402: Configure a control unit to run network test(s) using one or more remote units, each

remote unit connected with one or more terminals (e.g. mobile devices, handsets etc.). For
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example, the remote unit may be coupled to multiple off the shelt terminals. | he network test(s)

may be configured to test one or more networks in a communication network.
Step 404: Generate a list of test(s) based on the network test(s).

Step 406: Send the list of test(s) to one or more of the remote unit(s). Each remote unit may be

deployed to test one or more communication networks Lhal may cover a geographical location.

Step 408: Execute test(s) on remote unit(s) based on the list of test(s) and receive test results
from terminals of cach of the remate unif(3). The remate unit(a) may store the test resuits
and/or may send the test results associated with a network test to the control unit.

Step 410: Retrieve test result(s) of the network tests from remate unit(s) and/or terminals(s).
The test result(s) associated with a network test(s) may be uploaded to the control unit from

each of the remote unit(s) associated with the network test.

Step 412: Analyse test results in relation to the network test(s). The control unit, once it has
received the test result(s) for each network test or even from one or more network test(s) may

analyse the test results and output notifications and/or results of the analysis.

The output nofifications may be, by way of example only but not limited to, sent or displayed to
users of the system, provided to operators for use in fault finding and rectification, provided to
customers and/or used by help-line staff when dealing with customers issues, used by other
network elements and nodes to optimise or perform self-service of one or more networks that

have been tested.

Figure 5 is a flow diagram of an exemplary process 500 of a control unit of the network system
and components of Figures 1 to 3. The control unit 106, 306 may be configured to conduct any

one or more of the following steps

Step 502: Receive input to perform network test(s) using remote unit(s) with multiple terminals.
The received input may be from users of the network system via computer terminals that may
be connected to the control unit. The input may define one or more network test(s) and/or may
sclect one or more network test(s) that have already been defined for testing one or more
networks. The input may define the one or more network test(s) at the user or human level, e.g.

a high level of abstraction.

Step 504: Generate list of test(s) based on received input. The control unit may automatically
select ane or more remote units and the corresponding terminals and networks to test based on
the network test(s) and thus generate a corresponding list of test(s) that may be used to
configure the remote units and/or the terminals accordingly to perform the network test(s). The
control unit may include a schedule for use by the remote units for conducting the network
test(s).
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Step 506: Send list of test(s) to remote unit(s) to perform network test(s). Each remote unit may

be deployed to test one or more networks that may cover a geographical location.

Step 508: Receive network test results from terminal(s} of remote unit(s). The test resull(s)
associated with a network test(s) may be uploaded to the control unit from each of the remote
unit(s) associated with the network test.

Step 510: Analyse test results in relation to network tests. The control unit, once it has received
the test result(s) for each network test or even from one or more network test(s), may analyse

the test results and output notifications and/or results of the analysis.

Figure 6 is a flow diagram of an exemplary process of the remote units of any of Figures 1 to 3

according to one embodimentand
The remote units 104 may be configured to conduct any one or more of the following steps:

Step 602: Receive list of test(s) for one or more terminals (e.g. mobile devices, handsets etc.).
Each remote unit may be deployed to test one or more communication networks that may cover
a geographical location. Each remote unit may be deployed to test one or more networks that

may cover a geographical location.

Step 604: Configure terminals(s) to operate according to the list of tesi(s). One or more
terminals in the remaote units may be configured to conduct the tests.

Step 606: Monitor terminal(s) and receive results generated by terminal(s). The resuli(s) may
be stored and/or compiled on the remote unit(s). In some embodiments, the remote unit(s) may

conduct analysis or the result(s).

Step 608: Send test result(s) for analysis of the list of test(s). The remote units may send the
control unit the test result(s) for each network test or even from one or more network test(s) to

analyse the test results and output notifications and/or results of the analysis.

Testing

Figure 7 is a schematic diagram depicting the exemplary flow of data between components of
Figures 1 to 3 according to one embodiment. In this example, the remote unit 104A has been
scheduled to instigate a call with remote unit 104B, specifically, one of the terminals in remote
unit 104A has been tasked with instigating a call to a specific one of the terminals of remote unit
104B; although it will be appreciated that in some embodiments, call need not be to a specific

terminal, but may be to a virtual remote unit and/or the controller unit or otherwise.

Although in this example, the exemplified call has been scheduled in a list of tests specified by
controller unit 106, the call could have been instigated by a manual action (e.g. user
intervention) directly at one or more of the remote units 104. At step 1, a specified terminal in
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remote unit 104A instigates a call to a specified terminal in unit 104B. In this embodiment, the
outgoing call (and incoming call respectively) has been scheduled on the list of tests at each of

the specified terminals of the remote units 104A, 104B, respectively.

As described previously, the one or mare communications network(s) 102 may include one or
more networks that are to be used in the list of tests. Once the call has been placed by the
terminal at remote unit 104A, the call through various known telephony protocols, as depicted at
step 2, is routed through one or more of the communication network(s) 102. As mentioned
above, it will be understood that the communication network(s) 102 can comprise one or more

netwaorks using onc or more protocols.

Via the routing, the call is transmitted to the specified terminal in unit 1048 per step 3, which in
this example is expecting the incoming call. The specified terminal in unit 104B answers the
call (slep 4) and this data is routed through one or more of the communication network(s) 102
(step 5) to the instigating terminal in remote unit 104A (step 6). An active call session is

therefore in place.

It will be appreciated that the terminals need not be located at different remote units 104, but
rather both could be located in the same unit cr anly one or the terminals can be located in one

of the remote units 104.

From the active session, a number of parameters at both ends of the call and the quality of
service of the session itself can be monitored and tested, as will be specified in more detail
below. For example, the test can monitor any one or more of the following quality of service
parameters during the session: voice quality, video quality, conversation latency, echo, bit rate,

error rate, bandwidth, jitter, delay, latency, packet loss, signal strength, etc.

Additionally, as the call is being conducted by two terminals forming part of the system,
paramelers specific to placing the outgoing call and/or receiving the incoming call can be
monitored. For example, call set up delay, connect/disconnect delay, transmission delay, total

failures, call drops, failure to progress, etc.

The results of any one or more of the aforementioned tests, or similar, can be transferred to the

controller unit 106 (steps 7 and 8), for example for compilation and/or further analysis.
It wilt be understood that other parameters may aiso be specified for monitoring.

Herein, the term “call” is intended to include, but not limited to telephony sessions including
Internet telephony sessions, for example, sessions made using voice over internet protocol
(VoIP), video conferencing sessions and or any session which links the two specified terminals,
including machine to machine or other automated communications devices, for a period of time.
It will be appreciated that these calls can be machine controlled, for example for automated data

collection etc.
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Although in the above example testing has been conducted via a cali placed by one of the
terminals to another of the terminals, in additional or alternative tests, the test can be the
transfer of a shart message service (SMS), for example a text message, data message and/or
multimedia message, including emails, instant messages etc. It will be appreciated that the
message may use any known telephony or internet based protacol for transferring the
messages to and/or between the terminals. It will also be understood that the aforementioned
system is equally and/or additionally applicable to network testing and quality of service testing
for internet based protocols including data upload, data download, streaming etc.

In additional or alternative embodiments, the test may be a composite test. For example, the
test can require a terminal to receive an incoming cali and SMS substantially concurrently. In
this example, the parameters relating both the call and the SMS can be monitored to determine
the impact of the concurrent events. Although in this example a call and SMS are being
exemplified as being concurrently run, it will be appreciated that any combination of tests can be
concurrently or substantially concurrently run; typically one concurrent voice call and data

session.

Advantageously, as more than one terminal can be provided on the remote units 104, it will be
appreciated that comparative tests can additionally be run. For example, two of terminals in the
remote unit 104 may comprise SIMs of different network providers. Testing each of these
terminals concurrently or substantially concurrently can provide test results relating the
performance of the communications network 102 in respect of particular network providers. It
will be appreciated that the tests need not be for different network providers, but may for
different handset types and/or may be different types of tests and/or to or from different
networks or locations etc. Although some types of tests are exemplified, it will be understood
that this is not a comprehensive listing of the different types of tests.

Further exemplary embodiments and related tests

Further details of the types of test and example user interfaces are depicted in the Appendix.
Indeed, it will be appreciated that one ar more user interfaces can be provided which support
one or more of the functionalities of the Parachute Box network testing system. The remote
units 104 may be deployed in locations without requiring specialist knowledge for installation or
deployment. For example, in some embodiments, the remote units 104 are sealed units and
therefore a user need only connect the remote unit 104 with a power source and/or an internet

connection. In some embodiments, the remote unit 104 will function entirely autonomously.

In additional or alternative embodiments, a user may be provided with varying degrees of
access to the remote unit 104 (e.g. parachute box (PB)} and/or functionality therefore. For
example, a user may be provided with read only access (this kind of user may have access to
read functionalities except to some fields that may be hidden); with read and execute access

(this kind of user will have access to the same functionalities as “Read only users”, and can
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execute tests and scenarios); with read and schedule access (this kind of user will have same
type of access as “Read and execute” and can schedule tests and scenarios) and/or with full
access (this kind of users will have access to all functionalities and all type of operations). For
example, where a user has only read access, they may be unable to schedule tests etc. but

may be able to view the sequence of test being run.

In some embaodiments, a user may be above to access a list of remote units and/or terminals in
one or more of the remote units. In some embodiments, the list of remote units and/or terminals
may only show terminals and/or remote units which are currently online. In additional or
alternative embodiments, error messages may be displayed with regards to any one or more
remote units and/or terminals where there is a problem or error with the terminals and/or remote

units.

In some embodiments, the system provides a user with the functionality to reboot any one or
more of the terminals and/or remote units. Although these embodiments are written as access
being provided and/or tests being initiated by a user, it will be appreciated that each of these

functionalities may be automatically performed.

In some exemplary embodiments, the system may provide specific details regarding one or
more, or preferably each, terminal in one or more, or preferably, each remote unit. The specific
details may be include one or more of the following pieces of information: name, radio provider,
whether roaming is turned on, serial number, International Mobile Equipment Identity (IMEI)
number, Access Data Bearer (ADB), for example General packet radio service (GPRS),
Enhanced Data Rates for GSM Evolution (EDGE), 3G and/or 4G, etc. operating system details,
operation system version, Integrated Circuit Card ldentifier (ICCID), product type, Subscriber
Identity Module (SIM) provider, radio provider, specification of the International Mobile
Subscriber Identity (IMSI), and where more than one IMSI is available details of all IMSls
available and an indication of which IMSI is selected and/or in use, and Mobile Station
Integrated Services Digital Network (MSISDN) (including country details and an indication of the
MSISDN is primary), and any other relevant information for example access point/access point
name (APN}).

The details provided relevant to the box may including one or more of: the box ID, the location
of the box, for example country and/or city.

Also provided can be details of the list of scheduled tests (test protocol) and/or tests being

performed or cuing for performance as will be described in more detail below.

A user can provided with and/or a display can set out details regarding the list of test(s)
including future, current and finished tests. For example, various tests can include one or more

of: receiving an incoming call, conducting an outgoing call, receiving or sending a Short
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Message System (SMS) and or a scenario. A scenario may include streaming, accessing the

internet, Voice over Internet Protocol (VOIP), video calls etc.

Each of these executions can be recorded and the results can be categorized. For example,
the start of a call can be noted and a timer functionality can detail the amount of time it took for

a call to connect to the intended recipient.

The type of information which can be accorded from the above can include one or more of: the
type of execution, the result (for example, failure and success), the priority (for example, manual
or automatic and/or a classification such as, but not limited to, high or low), the timing when the
execution started and/or stopped, the destination MSISDN, the dialled MSISDN, the ringing
MSISDN, a ringing timestamp, a dial timestamp, an answer timestamp, a ready answer
timestamp, a disconnect timestamp of the originating mobile (MO), disconnect timestamp of the
terminating mobile (MT), call setup time, disconnect delay, radio provider MO, radio provider
MT, public land mobile network (PLMN) MO, mobile network (MN) MT, ready answer global
system of mabile communications (GSM) bit error rate, ready answer GSM signal strength,
dialled GSM bit error rate, dialled GSM signal strength, ringing GSM bit error rate, ringing GSM
signal strength, answer GSM bit error rate, answer GSM signal strength, disconnect MO GSM
bit error rate, disconnect MO GSM signal strength, disconnect MT GSM signal strength, MO
(city, country, product type), MT (city, country, product type) and any other quality of service
information. The above information in specific to GSM, however it will be appreciated that
equivalents may be provide for any access technology. For example, the system can establish
the bit error rate or the signal strength etc., it need not be a GSM bit error rate or GSM signall

strength etc.

The above information can be advantageously accorded by virtue of having two or more
terminals connected in a session. It will be appreciated that the two or more terminals may be

provided in one or more remote units 104.

For example, where the test includes an “Outgoing call”, the type of information which can be
accorded from the above can include one or more of: the type of execution, the result (for
example, failure and success), the priority (for example, manual or automatic and/or a
classification such as, but not limited to, high or low), the timing when the execution started
and/or stopped, the destination MSISDN, the dialled MSISDN, a disconnect timestamp of the
originating mobile (MQ), radio provider MO, public land mobile network (PLMN) MO, dialled
GSM bit error rate, dialled GSM signal strength, disconnect GSM bit error rate, disconnect MO
GSM signal strength as well as details regarding the MO (city, country, product type).

In this example where the test for execution relates to an SMS, it will be noted that some of the

test criteria detailed above with regards to incoming and outgoing calls is different.

27



10

15

20

25

30

35

Although in this example, the intformation which is accorded requires only details from the
originating maobile, it will be appreciated that this data can be gathered from the call session
detailed above. However, it should also be noted that an end-to-end (e.g. terminal-to-terminal)

call need to not be required for conducting this type of testing.

Similarly, testing can be conducted for incoming calls, wherein the foliowing type of information
can be accorded, including one or mare of: the type of execution, the result (for example, failure
and successy), the priarity (for example, manual or automatic and/or a classification such as, but
not limited to, high or low), the timing when the execution started and/or stopped, the ringing
MSISDN, thc cxpected MSISDN, a ringing timestamp, an answer timestamp, a disconnect
timestamp of the terminating mobile (MT), a ready answer timestamp, a public land mobile
network (PLMN) MT, a radio provider MT, a ready answer global system of mobile
communications (GSM) bit error rate, ready answer GSM signal strength, a ringing GSM bit
error rate, ringing GSM signal strength, answer GSM bit error rate, answer GSM signal strength,
disconnect MT GSM bit error rate, disconnect MT GSM signal strength, MT (city, country,
product type) and any other quality of service information.

As with the outgoing call example, it will be appreciated that the information obtained from an
incoming call can be obtained during a call session or can be obtained from a non-end-to-end

call to the terminal (for example, via an emulated and/or simulated call thereto).

A similar architecture regarding the call scenario detailed above is relevant respect to the SMS
scenario detailed below. Although test results can be obtained via individual handsei(s)
receiving or sending an SMS (or similar as described above), in a preferred embodiment, test
result(s) are abtained during an SMS session between two or more terminals in one or more

remote units 104.

For example, the type of information which can be accorded during SMS testing includes from
the above can include one or more of: the type of execution, the result {for example, failure and
success), the priority (for example, manual or automatic and/or a classification such as, but not
limited to, high or low), the timing when the execution started and/or stopped, the destination
MSISDN, the sent MSISDN, received MSISDN, the received timestamp, the sent timestamp,
the sent intent timestamp, SMS MO delay, SMS MT delay, SMS MO MT delay (E2E), Not sent
intent error, Not sent intent timestamp, parts, text, sent text, received text, radio provider MO,
radio provider MT, public land mobile network (PLMN) MO, public land maobile network (PLMN)
MT, mobile network (MN) MT, sent GSM bit error rate, the sent GSM signal strength, received
GSM bit error rate, the received GSM signal strength, MO (city, country, product type), MT (city,
country, product type).

It will be appreciated that the various pieces of information may be provided by the originating
mobile (MO} and/or the terminating mobile (MT) respectively.
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In some embodiments, the list of tests executed can be compiled at the remote unit, the helper
module in the terminal and/or at the controller unit. The compiled information can include one or
more of: name, the type of execution, execution ID, the priority (for example, manual or
automatic and/or a classification such as, but not limited to, high or low), the timing when the
execution started and/or stopped, the resuit (for example, failure and success), details regarding
the tests table including, ID, name, type, status, MO (city, product type), MT (city, product type),
Fallback {condition, test ID). In this context, fallback may refer to starting a call a particular
access technology (such as 3G) and having handed off to another (such as 2G/GSM) or any

other similar handoff.

Further, options may be provided allowing a user to (i} run/schedule a particular test and/or list
of tests; (ii} unscheduled or stop a test and/or list of tests; and/or (iii) clone/duplicate a particular

test and/or list of tests.

The test and/or list of tests can be defined by one or more of the following, including but not
limited to: the test id, name, type, user, fallback condition, fallback test id. An export option can
be provided. Such that a display of the test(s) and/or list of tests may detail on or more of the
following: name, user, description, details relating the trigger (for example, description,
timestamp, scheduled operation, for example via a time-based job scheduler, e.g. ‘cron’, result
action table (for example, result, to, subject, detailed, message), tests (ID, name, type, status,
MO (city, product type), MT (city, product type), Fallback (condition, test ID)).

Each of the tests can be varied and/or are individually adjustable. For example, during a call
type test, any one or more of may be varied and/or specified including but not limited to: name,
type, user, description, wait resources timeout, duration, max dialling delay, ringing time, max
disconnect delay, MSISDN format, disconnect call MO, disconnect call MT, device selection
MO, device selection MT, fallback (execute inexistent condition, result to meet condition, test ID
), schedule, unscheduled, clone. It will be understood that the above specifies particular
exemplary testing and/or test parameters, it will be understood that these could be referred to

by different names and indeed that different parameters can be defined.

During an outgoing call type test, any one or more of following testing and/or test parameters
may be varied and/or specified, including but not limited to: name, type, user, description, wait
resources timeout, destination MSISDN, duration device selection MO, fallback (execute
unexistent condition, result to meet condition, test ID), schedule, unscheduled, clone. During an
incoming call type test, any ane or more of may be varied and/or specified: name, type, user,
description, wait resources timeout, disconnect call MT, duration, expected MO MSISDN, Max
disconnection delay, wait ringing time, ringing time, MO MSISDN, Device selection MT, fallback
(execute unexistent condition, result to meet condition, test ID), with various optional varying
options including schedule, unscheduled and/or clone/duplicate. It will be understood that the
above specifies exemplary testing parameters and/or testing types, it will be understood that
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these could be referred to by different names and indeed that ditterent parameters can be

selected and/or defined.

During a test involving transmission of an SMS, any one or more of may be varied and/or
specified: name, type, user, description, wait resources timeout, maximum duration, late,
MSISDN format, text, device selection MO, device selection MT, fallback (execute unexistent
condition, result to meet condition, test ID), schedule, unscheduled, clone. During transmission
of an outgoing SMS any one or more of may be varied and/or specified: name, type, user,
description, wait resources timeout, maximum duration, destination MSISDN, text, device
selection MO, fallback (execute unexistent condition, rcsult to meet condition, test ID),
schedule, unscheduled, clone. During a test relating receipt of an incoming SMS any one or
more of may be varied and/or specified: name, type, user, description, wait resources timeout,
maximum duration, late time, MO MSISDN, text, device selection MT, fallback (execute

unexistent condition, result to meet condition, test ID), schedule, unscheduled, clone.

In some embaodiments, a user can manually schedule a test and/or list of tests and/or vary a test

and/or list of tests, including but not limited to reordering the lists.

For example, a user may be enabled to create a new test by selecting a particular test type from
the list of predefined types of tests and selecting a particular handset and/or remote unit and/or
network to test. For example, a user define they wish to conduct a test involving sending an
message, for example an email, between a handset from one remote unit 104A to a handset of
another remote unit 104B. To define the particular test to be conducted, one or more for the
following criteria may be defined by any one or more of including but not limited to: tests table
(id, name, type, MO (city, product type), MT (city, product type), fallback (condition, test id),
fallback (condition, test ID), add, edit and/or remove.

The specific handset to be tested can be selected via one or more of, including but not limited
to: ICCID, MSISDN, name, serial number, IMEI, and/or a search may be conducted. In
additional or alternative embodiments, a handsgt to be tested can be selected by choosing one
or more of: specific device selection (ICCID, IMEI, MSISDN to use, Name, Serial),
Characteristics device selection (Location (city, country), Radio provider, SIM provider, product
type, operation system, MSISDN (country code, primary).

In some embodiments, a user can define one or more triggers to instigate the one or more lists
and/or list of tests.

In some embodiments, when user selects to export a list of tests or scenarios, the data may be
compiled, for example via generation of a data file which may include one or more of the
following: ID - According to the type, this ID will reference the execution on the corresponding
type sheet, Name, Type - The type can be: Scenario, Call test, Outgoing call test, Incoming call
test, SMS test, Outgoing SMS test, Incoming SMS test. It will be understood that the above
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specifies exemplary testing parameters and/or testing types, it will be understood that these
could be referred to by different names and indeed that different parameters/tests can be

selected and/or defined.
General

The systems and apparatus described above may be impiemented at least in part in computer
software. Those skilled in the art will appreciate that the apparatus described above may be
implemented using general purpose computer equipment or using bespoke equipment. The
different components of the systems may be provided by software modules executing on a

computer.

The hardware elements, operating systems and programming languages of such computers are
conventional in nature, and it is presumed that those skilled in the art are adequately familiar
therewith. In an embodiment the server may be centrally located and the clients are distributed.
In other embodiments, the server functions may be implemented in a distributed fashion on a
number of similar platforms, to distribute the processing load. For example, there may be more
than one controller units which may be talking to the same and/or different deployed set of
remote units. It will be appreciated that remote processes can still be scheduled appropriately

and/or clashes reported and/or modifications to optimise scheduling can be conducted.

Here, aspects of the methods and apparatuses described herein can be executed on a
computing device such as a server. Program aspects of the technology can be thought of as
“products” or “articles of manufacture” typically in the form of executable code and/or associated
data that is carried on or embodied in a type of machine readable medium. “Storage” type
media include any or all of the memory of the computers, processors or the like, or associated
modules thereof, such as various semiconductor memories, tape drives, disk drives, and the
like, which may provide storage at any time for the software programming. All or portions of the
software may at times be communicated through the internet ar various other
telecommunications networks. Such communications, for example, may enable loading of the
software from ane computer or processor into another computer or processor. Thus, another
type of media that may bear the software elements includes optical, electrical and
electromagnetic waves, such as used across physical interfaces between local devices, through
wired and optical landline networks and over various air-links. The physical elements that carry
such waves, such as wired or wireless links, optical links or the like, also may be considered as
media bearing the software. As used herein, unless restricted to tangible non-transitory
“storage” media, terms such as computer or machine “readable medium” refer to any medium

that participates in providing instructions to a processor for execution.

Hence, a machine readable medium may take many forms, including but not limited to, a
tangible storage carrier, a carrier wave medium or physical transaction medium. Non-volatile

storage media include, for example, optical or magnetic disks, such as any of the storage
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devices In computer(s) or the like, such as may be used to implement the encoder, the decoder,
etc. shown in the drawings. Volatile storage media include dynamic memary, such as the main
memory of a computer platform. Tangible transmission media include coaxial cables; copper
wire and fiber optics, including the wires that comprise the bus within a computer system.
Carrier-wave transmission media can take the form of electric or electromagnetic signals, or
acoustic or light waves such as those generated during radio frequency (RF) and infrared (IR)
data communications. Common forms of computer-readable media therefore include for
example: a floppy disk, a flexible disk, hard disk, magnetic tape, any other magnetic medium, a
GN-ROM, DVD or DVD-ROM, any other optical medium, any other physical storage medium
with patterns ot holes, a RAM, a PROM and EPROM, a FLASH-EPROM, any other memory
chip or cartridge, a carrier wave transporting data or instructions, cables or links transporting
such a carrier wave, or any other medium from which a computer can read programming code
and/or data. Many of these forms of computer readable media may be involved in carrying one

or more sequences of one or more instructions to a processor for execution.

Those skilled in the art will appreciate that while the foregoing has described what are
considered to be the best mode and, where appropriate, other modes of performing the
invention, the invention should not be limited to specific apparatus configurations or method
steps disclosed in this description of the preferred embodiment. It is understood that various
modifications may be made therein and that the subject matter disclosed herein may be
implemented in various forms and examples, and that the teachings may be applied in
numerous applications, only some of which have been described herein. It is intended by the
following claims to claim any and all applications, modifications and variations that fall within the
true scope of the present teachings. Those skilled in the art will recognize that the invention has
a broad range of applications, and that the embodiments may take a wide range of

modifications without departing from the inventive concept as defined in the appended claims.

In particular, it will be understood that the benefits and advantages described above may relate
to one embodiment or may relate to several embodiments. The embodiments are not limited to
those that solve any or all of the stated problems or those that have any or all of the stated
benefits and advantages. Additionally, any reference to 'an’ item refers to one or more of those
items. The term ‘comprising’ is used herein to mean including the method blocks or elements
identified, but that such blocks or elements do not comprise an exclusive list and an apparatus
may contain additional blocks or elements and a method may contain additional operations or
elements. Furthermore, the blocks, elements and operations are themselves not impliedly

closed.

Furthermore, the steps of the methods described herein may be carried out in any suitable
order, or simultaneously where appropriate. The arrows between boxes in the figures show one
example sequence of method steps but are not intended to exclude other sequences or the
performance of multiple steps in parallel. Additionally, individual blocks may be deleted from
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any of the methods without departing from the spirit and scope of the subject matter described
herein. Aspects of any of the examples described above may be combined with aspects of any
of the other examples described to form further examples without losing the effect sought.
Where elements of the figures are shown connected by arrows, it will be appreciated that these
arrows show just one example flow of communications (including data and control messages)
between elements. The flow between elements may be in either direction or in both directions.

Although the present invention has been described in terms of specific exemplary
embodiments, it will be appreciated that various modifications, alterations and/or combinations
of features disclosed herein will be apparent to those skilled in the art without departing from the

scope of the invention as set forth in the foliowing claims.

It will be appreciated that one or more of the remote units hereinbefore referred to may be
deployed in any location. In some embodiments, one or more of the remote units may be

mabile, for example they may be deployed in one or more vehicles, or similar.

33



APPENDIX

System Architecture
Parachute Box System
HLD

................... e
ands P pacadue
Gy

ﬁ‘ﬁmkmm. -{

l Vg rRAs T

s
DA R

fhatany

l XL e

ENNINR S S

Sb e

The Parachuie Bow FB] provides & distribsted telacoms testing Sysbem able to continuously mandtor
& netwark through a mivture of sorigting and sdhog tests. TR worksowith user pquipment, generally
sinartphones with standard SN cartls. This permils it fo rus SIM card applications in Gie fsld
alfowing i o fully test a modern SRR card, The systam onmpeises standard PC handware and
standaed smartpbone bardware in 1 robust case design. Usse equipment is interfaced to the PC over
interidoes sueh ox USH allowing oasy fishd upgrade to the btest models with new band plans and
radio frequency sty The system is intsiigenthy pantitioned as fodlows.

P8 Commander
Typicaily sne per systam. Can he more for Holt tnleeapce.

Ouersl] system controdier.

Presents intarfaces to staff and ather systems.
Test sre anteved and distribubed from cordeallar
Notifications geperated from results of tests,

Runs many...

B Box manager. | 'Parachute Box'§

34



Lncated at points of mterest i target markets
Recelves tost schedules from Compider,

Controls many.
PR dizvice

Array of denfoes per 'Parachats’ Bk
Stapdard production devices sueks as bt not Heited

Semartphiones, tabisks, dats modems {dongles’), MM terrainals, Wikhonly
ey be boaded with Device Manger "helper® application ~ aooepts commands frars and
returas results o Box manage
Contalng..

Test Sis

Ustraldy off the-sheif crestomar produstion Sds
Can Be fram any oparator as well as the system owmers own netwark

Hotifiestions

Dutput fromn sysbem

Bengrates: {exzmples, ot Raitesdt 10}
Muman readable ‘Dasbboard’ Alerts
Conbeols 1o other netwerk elements
Stafistival Systems
Contarmer infrmatios

Lsier Request/Responss terface

Frovides programmiag rterface and results sereens &0 ungn sperstars
Manitoning programming

Mew feature DYT and funclionst testing

Strategic tivgated reactionary testing

a0 deseription fobowes:

35



User Interface and Dashboards
Paraf*}mte Bfm ‘§ stem

----- A AR A

Intmdu{:tmn

AR L B - A b o e 4 e bl et e i e e S b e S e AR AR A AR AN A A e

The intent of this document is tr desceibe the user interface that will support all hunctionalities of
the Farachule Box {PE] frst version.

Please note that the screens presented are Sustrative, almed 3t clavifping navigation, as well as
fedis and data,

Profites
Eleers that Have gocess b the Parachute Box modul will have one of the following profifes:

¢ Road only: this kind of users will Bave scress to read functionalities axcept o sone fislds
thal wilt ke hidden {see more information in the functionalities described belowt;

»  Resd and seequts: this kind of user will have access to the same fupctisnsiities as "Read oaly
UHETE”, J0d CEN eNacUls RS #nd seRnarios;

¢ Hoad avd sehedale: this kind of user will have sarme wpe of 3ocess a8 "Read and sxecgle®
and can sohadule tests sraf soenarios;

» Syl acgess: this kind of users will have sroest o all hionctionakities sod all type of operations.

36



P

Access to Parachute Box mer optians, will be determined by the oser profile.
i logged wser has “Read anly™ profile, the following menu will he displayed:

 BasoNTen
o Liet Bowes
List Dreviver.
Rxesufusts
fis prsgeny, plavied nd fiaishad
o st Exacutines
Sesmring
i List Sommaion
Tets
[35t Teuts

8 the profile & “Full sceass”®, "Read and schadule” or “Bead and sescute” wss
the following mema:

Resousxas

© sk Baos

| Ut Do
I prrgress, planand ao flnistied

| Lkf Bracutions

-Seaparios

Lt Sognaries

TFests

P Lt Tests

“dcheAude

C st
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Resources

The "Besnurees® mang entry with secompass nformation shaut onfing hoxes and devices.
y ¢

EList boxes

The "List boxes™ view will fist all ondine boxes srd dovives that are connestad fo sach box,

Thee “List Iyoxes" aotivity wilti follow the staps described in the Sowahart below:

i

Sowes pagy

. R e —— -y
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(&ww ‘“‘) Qo oot kulan sidssticn

Nenih e

D ERRes Y UK NI e

e
- Show *DBavizes™ sreas I T "Rt bultas rotoslion
4

SRS - T Theoviora " S8 oy SR\l

B o P

g

‘\.‘

-
<

Show "Devior HmIT aes

. ‘( sﬁwtm;immw‘r‘i‘,.«_ i i

{
i
i
i
i
I
!
]
i
|
|
|
I
f
b
f
b
E ; TSt “Tesd weaiding Sor ey v’ :‘:HJ%E:G«

o e e - A A AW N v e e e T

w e s AR WY AV A . v
R "VRELAMR T o TR v D8 GUwiR” SRR

».,{/ Boe Houtontsiy stivity }
I cilmgram Tov s iidormation j

Dusgreor 1 — LU DRoRs sethity
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When user selects “Rescurces » List Boxes™ many andry, thy Bt bonas service will be inweked Ia
sse of eondr, an srror message witl be disployed warning the oser. In case of sucdess the following
viey will be displayed:

RSN
S -
_ g P
ey & l'w» = R ey :
= Y fhass reve
[ angaed | e Han

NI

e

Tt Yoo BT A B e D el B R

g, 1~ Boonsn Tap

The following toble presents a description of all the information that the previous soreen areq will
Mianage:

“Eeces” Nre - 31 s are i Bowes will be Rshed

Fiokd Name Finld Type Feld Sostus WRitie Sstfon

Bow ik Tamt Read oy TRUE

I o oy 5 ondy 2UE .
B Lty Tast Rga» ondy TRUR it Fow Seitian,
Sowes - s e e
. :I City Faxul Read ey TRUE ] the "Davises” are

aole : :
Cunt wniin soetons. Tust Reatsi ordy TRUE it b sereatd
i@ Yamt Fens only 1f b & VTl 30neas” usar
The nehoot service Wil he
e swabed and the return

Aebont Galion - HEF R HE e Dt

NSRAES §ENRE OF SICERES
will be duplaved

"Redees™ dren - i this aves 3Y naline dewices somveched 1o the seivcdad box will be lted

7w FEP PEIVES TRy RO
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List devices

The “List devices™ view will st all online devices snd aliows to see the detailed i¥ormation of one
salecied dewvice,

Thia List boxes activity will follow the steps desaribed i the fowchart below:

vy “Daaaons” 0¥ g selsiion

¥

o
Bhow “Dovics dulelis” #ee

Tt

e e A S e g A A W o

O “Tastwaitisg fos this devde” selfitee
Test cedails fragee

WA AR WA e e

- i
D gt vaime” o “Test using M dewes” seeative s ,J" Sow Fout diils sutivity i
i 'Ei\xﬁ&gr.im Tor e ifonntions i

<

Tame bwms s AR WAL A IR sman tees e e

FRPCR S =

b
[

l

|

|

E

& SHON
|

|

§

;

i

3

i

!

i

}

|

e sesse

Nn AN AW AN e LR abes ek e e wAm ASIA WAL WS RN VRS DOWA Ve A

Dlagravs 2 - Lisk devices ackivity
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Wwhan yser selects "Respurces > Lst Davices” meny entry, the list devices service will be tveked. in
case of aregr, an evror yemssage will e dispRayed warning the user. I case of suceess the following

view will be displayads

By e d B
18 Bediading i

Lo lersen
e
e
Sy
AN
"
Aetty

I et 9

Tagapeadr | Woans

Ry e

[

»

abhotd 1w

&5

AN 2 RN BSK v i kSt st R R

g

Fig. 2 ~ Dwigs

o

The following table presents a desceiption of all the information that the previous scress aved wil

HIRage:
“Phmvices™ aram - in Tk anes M dovikes will e Ruted
Field Nasne Pkt Type | Rald States Wisibda &othovy
Her Taxt ead iy TRUS -
SR Text Fead ey TR
RIS 3 Wss Tevéd Ssasd wnky TRUE
Peivhary MEESON Yams Read ounly TRUE
Dt Fragect Type Yext Hedd onby TRUE R e .
tadle Batlin P et Tt Kagel anky TRUE mp “nm\c tma:‘ Es"‘_
’ are WK tas wefoektud
SR Bravides Texx Read oniy TR
Ciperardn Sysiem et Weawr) sy TRUE
Rovanifigy Chack bax Read ooy RUE
City Text - TRLE
Radont Baaghon - I i &% (358 ey fiehoot tha selacted Dawie

“Pipuire dutalis” ares - Fohis drok the detalls of the sehas devion @i be presented
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s s wisaw for tavse infnrtaating

Bavice details

When user selects to see the details of » device, the folfowing view will be disglayed:

e ] Toniane | 2 R
Sazanie [

Toreed

URmabas L 0T St
B AN SR
e SR e oo SRR SSHRASRERAS

- Qi

e FHIMHRGATON nderine W
; Sthvals, TORRRRZFAN sy kg B
el TEoudat noNe 6oshc 2t
= :
VYN TR iy
it G
- Saa PO T
i T 3 - O
P : poapy Toavowe Neds®

O

VRN R ETN R
23 Ll 1 e ; o ‘W""'&F@;'
= § e 3 e

TR

%
=]

L

Fip. 2 - Bevice datails page
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The foliowing talzle gresents 3 desoviption of aff the junformatlon that the previous screen ares will

anage:
“ievice details’ area - in this A the detailz of this selecked device will be prasoatsd
siald Same - Fiel Type | Feld Status Vislisha Btivn
MNante Tk Reseesed csrily TRGE -
Rafioy prasvisdrs Tt Raad oy TRLE -
RO | ihark fow Resg anly YREE ~
Teut Rasd andy PROE
Teut Ryviond sty TAGE -
Agn HEXE ss's;:t::;;(:mi
Qparestion syskant Taxt Rewd ondy YN
ERREHTN TRt Wersian Tt Resd ey TRUE .
1y Tt Ruvaed ooty TRUE -
Friufint e Yaxt Head Qudy pESE -
Sifd pronider Taxr Read ondy TRUE .
Hox i fant Ruzad cedy TRUE .
Bk Toundry Tast Rrad only TRUE -
iy Yot Mo andy TR -
1233 Teut Ny anly TRGE -
[ERRE LN
In s {heck Bk Razad anly TRUE
Cauntry Taxt Raad onby THIE .
RRGISTIN babis MESISN TNk Rewdd anly TRGE
Poivwsaisy Chieak Sy Sy wsly TR -
193 1 Chevk Box Bead owvhy TRE .
The “Sseutan sateiy”
Trese Navie R S sy TRIK wigwr will he opeced
Taats B st b
Yeste waiting The “Exrgution
for ths daolee  § Tost name Link Head orsty TRE it wilt e g
tablke in s veseow Sab
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Executions

Exeoutions overview

The “Execetions overview” view will display three tables. The first tabde will Bt the next executinns,
the second one will st executinns that are o progress. and the Jast fable will Bst the last finished

e,

The “Executions cvervisw” antivity will follow the stops described in the flowchart belawn

;. ______ :
§ i
§ i
H i
§ g A !

SARIINS R tahls may sedciion I
§ wanbinn
§ e *Wrovrassons Hasnd sl o S5kt |

,
; b 4 I
; i B |
; Show “Execuiicr SR avee |
§ o | B
: Qi "SRR CIANDOA IRITRE N Tesks Tanantinay | e e e
3 Ty e Sefact | d i e N i
: | ind B "Dvions dors™ \
8 | tﬂm&ﬁﬁl’mmi P
i 4 s
H !
N | Dewies detals page
3 e o om A X v
ARSI & i
g re . EONES —

H Dr " sdagtion t », {”m "Diebows doials™  § |
i f ‘”' to¢ mory fonsasion |
; %, = =
3 ¥ s Sl o i
R s - = r mee sew seew cews e e e e S -Ir

Diagren 3 -~ Exdrutinns ceerwion aeiivity
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When user selects the “Exgcutions > Overview”™, the following view will be displayed:

Tasoiee 2k I

o

Fig, 4 « Execulions cverwea pIgE
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The following table presents @ description of alf the information that the provious screen sros with

wanaga;

SExetatiivns planosd™ sraa - in this aree the exsoutins planted 1 ren in e aoxt half Kiowr will be listad.

i ® Flold fyme | Fiobd Siatue | owin
Nawe Taxt A TRUE
Tipe Text R TRAE
Exaradions Ymkt‘m‘wm et A TRUS £In ene sebmckicen, Shs
plarstssd N iy Texy 80 TRUR “mnario des
< 50 "
= Sramugs typ Taot i HUE b
ity Teut a0 TRIE
Produgt fype Yaxt |0 TRUE
i = N R BN
oty Bution - TRUR -
pformatian
“ERSENOES T prOgneRs” srea - it (ks Sred e Sxeoutlang i grogies wilf Le lnad.
Sind S Fiokd Type | FiehkiStatus | Vidble | Aetion
diaisane Taut 1193 TRUE
T Tent R& TRGE
Execssts Start enpgsticn Teet Ri% TR O v savdantioit,
o 5 he *Saeesstion dately”
[EC=INREE Cisy Text e8] TR i R I e
o hk RAY . B el
B PrIGURE e Text RO REE be refreshed
ity ¥ext Byel TRUE
Sraduct type Teiwd Rik] TRE
X e for mare
Sxpart Butyon RUE i N
Sxpart THU infarasadicn
“fanrations Sukibed" area - in g arey e sweoutivss Heisted B the last all Hour will be listed
Fiukd Rame Fiedd Type Ehokiteatus {1 Vigidle Al
Nawwe Tang Ry TRUE
Tyaw Yoxt R TRUFE
Skart awpriion Tewd R TREE
— B0 ASEHON Yext RO TRUE O:* FIRS ?e'e;:{"gﬁﬂ,:. )
. § e T e "Erdrslios dataily
fisvigtyesd ity Taxt R$E PN i
Sl EY ) Re Wil
1Bt ot T Tenk RO Tk b refroshad
) iy Taxt RO TR
MT - v
Prodhct typ Taxt B TREE
Besudt Temy RO TRUE
— Ser Rxeruticnn e’ for mars
Bxpar Sutson - YRGE Rar R ¢
intosation
“Exgoriion deinlls™ prea - i KRS e wn i aliow 1he Jeteils For the seierted ewpouticn

Wi Sox e infopmation
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List exections

The “List exccutions® view will display infoamarion abou ofl avecutions, and wser can view detating
inforraation sbowt the sefected exstistion,

The “Lish sxecutions” activity wilt follow the stops describad in the flowchart Below:

Exatutiong pads

T

e

i
!
H
t
i
S S onbinis ™ 1ADSs T salediRw "
\l ;
_ 4 . )
7 i
P Geamondesioags
O "Hoerads ivetoe dshss > Teots By’ g i - a b
! TaNER e Rty g f e “Davinay detala”
: L for seora fefowaie {
i HE N i
: v e e e
, P et \
o Ve sekeaken i .-J’ 208 *Povlsns wolaNs? N H
§ {or wune Indam ke
; H
_________________ o K i}

DNageaem § — L0 constions sctisity
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When deer sedects the "Execigions > Ust Executions” menu entry, the following wisw will be

Jispiayed:

H o § commn 2]

“E oot toasei 0 38 Q@)L\Q‘_“ Wiaveian - Latoy ;&MIW 3
WEETINRY i §
WIENRINNS | AL E e E vy b Faee
| R NENANRL el AR e . i - ém«.
ot NENRURL:  {SINNMERR § - 880 E_m fxoe
S WA D DNt e s gm z X :
RN IVORRMNG L At v . , i et
des T RSNWINNE  { SR - Nevten £ FEN
N ¢ Bg Tt o
RN ! f““““““‘i i
: © Besbaceh L I
I. FoN & IR 20 J
3

Fig. B - BE0OIeNS pege

The following table presenis a description of & the kdermation that the previoss scoeen ares will

wansge:

SExecutions” atda - it

aves Wi NSk 3l paacutinng

Feld Names

Fiadd Fypse

Riedd Status

¥

BT

Tigpes Yext Rt smaby TRGE
Priswity Teus YRUE
Siavk Exsruthan b H Read dady TROK
Sedygs ExepuNian Vet Head ondy {RuUER
EReeaiiss = =
“¥3 City Tent Read ondy TRUE
tadie 5]
Froduat Type Text Rzl pandy TR
iy Tt Hsend oy THIE

Reesiue, Type

Read ondy

TR

feai

Text

Hewd snip

TRUE

i vowe selackion,
She "Secutinn s
ared wil
B wirsshsed

Expret

Hutran

TRUE

Sew “Expost grstainny” fos g Ifonmating

“Expcation detals” avsa - in this arss the detaidy for the aoloczes axecution will ke dsplayed

<" i rmave horssssion
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Exeqution

details

This wiewr whit display the details of 30 execution thet was pravicusly selerted.

all exvontion dotails

When user seleeds fo see the details of an execution of yps "Gl the fllowing view will be

disptayed:
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£ Dadar ey Yoy Snietget 9%
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FIR. - Gatl escrtion detals page
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The following bable presents 3 descoiption of sY the information that the pravious sersen s ¥
mEnaye

“Ewseution Sotalls” e < in this ansg the detolls of ¢ "ol srecution wik be dispiaped

Field name Fiolel type | Fald statuy {visiie Actinr
Tyne ' Test Rowedl by § TRUE -
Rasuit Tast Raaet by § YRGS
Pty - Text VRe:mﬁJ by ‘i\R:iJ?:'" -
Stack Sxeciing TRt Rowd andy & TRAW
oLy Exnmiu bon Teng Reed ondy § TRUE
SRR TON MRNON bext sondt omy 1 TRUYE .
it AYSEADN rexk Read wely | TRUE

Fvggivig HISISQN Text Reud erty | TRUE

Flnging fmsstasng N feod anly | TRUE
X3 e starag Yoo fwod only | TRUE
Ansswar Simestarng Fog Reod anly | IRGBE -
Foady answey Hmaatamp Yexz Read anly § TRUE
i)isf:mm_r_e_r:z. Brigstamy G Taiw R anle £ INGE
iseornect Srestarmg 87 et Head only § TRUE
Y sty e Yt Reisd oty § TRUE .

srneey dalay Jent. Buadondy §TRUR -
Hadio pravelder MO Tt Rewdondy § ¥RE -
Rt peavider AT et Mok ondy § TRUE
PURMIN W1 _ Text Roadandy § THUR
LTS 8T Text | Resdonly | ¥ANE Z
Rty Sevaver TR0 B aveoe sate Text, Aeadondy | TR
Ry srsieer (SRS SENaT stresg Taxt, g ey { TRUE -
Criatod GRS IS Rrey 1ty Fant Repdondy | TRUE
Raishod SRS signat sirsrgth Tast Feadonly | TRUS
IRInging B354 I sy rate Yert Rwagd andy TRUE
[Risgiag SEN shysut Wrangth Test Read only § IRUE E
ARl KGR hit arar rate Yeny sesd only § YRUE
Arauver RANS gisrd sheragth Taus Read only | IRUE “
EMsoanyssat G QS DIt seiar rity Tand | Sesdasly | IRGE -
EHennnct (O GSM signal steength | Tesy | Seadaaly | yaue -

isconosct PAT G508 sigralstoength | Tewr | Seadanly fYBUE

) i = The"
RN Link. Revsd oy | FRUE e ) )
: PR @il e ogenR B s tsh
iy Tead g woly | YRR
Countiy Yewi | Headosly §YRGE
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F’rwu_cﬁ Tpe Tant Readonig | TRUE -

& Head asly | TRIGE R,

U s ML N sage il b opened B & aew b
ity Tt Road awily | YRR B

gy Fant Reoad ohiy § IR -

Prodiuct Type TEst fead ondy | TRUE -

Sutgolag call exvcation detalls

When user selects Lo see the detalls of an execation of ype “Dutgoing call® the folfowing wiaw wilt

e displayed:

[@® e

.

?W“ - r’ﬂwﬂm?—}
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HET DI e T
SN0
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2 B RSN Ry SRR SN
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SR
ey T pradir MY anddivee®
Aoy N RIS e o
RiNG T i WO BB 2o ok
ST G :

#ig. ¥ - Cusgoing cail axucafion duteils page
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The foliowing table presents & description of alf thy infermation thet the previous screen ares will
FONNERE

L “Resoubion detail” area - i this dred he detsils of & "Rutgaing call® execution will be displayes

LAl Fald Type | Flold Status | iible Aitian
Tepe Towt Srad anly YREE
{1 Sesuit Tt Resd ouly RO ;
Sriveshy T Sead valy TRGE .

Sray { Texns Sessted oly YREE -

| S Exscution Vet Read only $RAE .
Cashinatise MREOHN Trae Readl asly TRUE -
Heted MKI*.&E\: Fouy Remed sy TREFE ‘
Dilat timestanng Yeut Brad only TRRE

DSDEREC Vegastamp MO Tead Read ol TRUGE -

ey mrsvi&tr SO Fews Rt nly TSLEE
FYRAN NS Yewk Read anky TRUE -

Read osly TRUE
Sead) nnly TRUE .

Cishied GEM it pvvgs vt

{hinted HIM shgmad strsmgehy

Dseoanet SR Hit srrar st Text Reag andy TRLE -
DRgednnimat G5RT Mgnal strangih Toxt Read ordy TRGE .

1R 9 ey sab

Thie "G
i} e opes s
City Texst Read aady TRLE -
Conantry Tt Meadomy | TRUE | .
Prodact type Texl Raz:d aniy TR -

L] {ink Rovaed andy FRUE

nconing calt sxerwtion details

When user selects to see the details of an exetition of type "incoming ol the Faligwing view wifl
be displeved:
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Fig ¥ banenlng Sl exencon deseil pegs
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The Soflowing toble presunts § destrigtion of all the information that the previcis sueen sres witk
Manage:

“Execution details™ area~ s this aves the dotads of o “ncoriing call” swscuticn wilf v flapkayed
Fiehd reeme | Fheld tywe | Selc stetns | Visible Ao

Tps Taxt Rond qnky TR -
Friaridy Tast Resed anby TRLE .
Raset Trxf fasd onby TRIE
SPast smoneution Tast Resd gnly TRGE | _ _ -
SO ENaRU I Tagt Read gny THGE *
Hirsgirsg SAREDN Treak. Resserd iy TRLIE
Frapreburt BAE RIS Test Reqd anly YREE -
Ringing tisestamg Tagtk Read ondy TREE
Spgaer Bevsatuimng Tk Beesd iy TREIE -
Dimannect Hevesrngy 34T Text Head oy IREE
foacy answver dmMQsTs Faxk sty THEE
LN BT Treek At Ay REE
RausHO provkise MT Fext Rosd oray TREGE
Roady asdwr GRS B2 ey rats Tt Read oy TRUE
faagdy anvwer G sgnal strength Text RBead ondy TALE
Finglag 50 Dt arrar este Tt F Regd ondy TRUE
Rikging G5h4 signskstreneth Test | Rewdony TRUE
Arsvery GSRE Bt 2oy rle Test | Readony | TRUE -
Rewer GEME wgnad staengtis ik " S Ny TRUE ) a
fsonsnget T GERA Nk pevsr exke Fawt Rrad ondy TR -
Disoymngel $T R4R signal sivaastn Tt Aard andy TRUE

WY Lissk Haad oy THRE rened in & S tls

LRy Fext Reaed Gy TRGE

Couartey Fexd Asad oy TRUE

Product tepe Trxx Read ondy TRER
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M axscuYon detatls

When user selecly (0 see the details of an sxeoution of tvpe “5R8%°

displayved:

b fallowing view will be
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Fig D~ 3 execution datsls pages
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The Sullowing teble presenty s deseripiicet of 3l the Information that the previcus sorsert ares wil

NhRanage
“genchbion detsls™ wrea - i this ares the detaifs of & "S0457 execution Wikl fwe dsplsyed
Eiadal Manm Fold Type | Pield Statss | Winlhie Action
Tepe Tant Beeead Quly TRIE
Bfonsty Yo P! ey TROE
Asalt Yot Rasad by TRESF
SHQVT NRGTIE Texg Rest sanky TR
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Sestinatine S SIN RE1d Read aniy TRUE
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fSacains Guiismg Tet | Head oy TRUY
LNt simestaeap Yext Rogd andy TRUE -
Sern §ntfsﬂ§'-ti-ssaeusam§s Tt RKead gnly TRUE
S5 249 sl st Qeadowly | VRUE
S MT datay ¥k At oaly TRLEE
SMES MO MY el E3C} Tewct Raad anky TRLIR
Text | Veadasly | FRUE
gt Tt Read anly TRGE
foa T Vs it oy TRUE
Ravacseal baxg od Raed oy TREGE
Keactio provities MG Tent Rerd onty TRGE
Radio prwides M1 Tesd Raad onfy TRUE
PLSEN Rand Texx Read cendy TRUE -
PLAN AT Tert Resand ssnfy RIS 2
NgE 30T irgent seoar Text. Rt ey TRUE o
¥t seny intent tmestasep Text Rexaef eendy TRUR i
Send QSR bRt sroor ssbe Tesal Resnat ooy TRUE
St $§§&ﬂ signel stoanghi Teut Hewf oy TRUE
Bavaived B iy envor fete Tast R Qudy TRUE
Prevsives GEMS wgreal stvangty gt Head andy TRUE

The “Denden daiadly” mige
MO Link feadowly | TRUS e TRERARIRD e
will 3 opeved IR 9 Bow tal

iy Tivat feed oy TRUE
Coustyy Yeaxk W only TRUE
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Coustiy Tk Read galy TREE
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[ Product tyge [ orem | sssdesy | ovRue |

Caavipotng M3 evecution detalls

When user selects to see the detally of an execution of tyes "Cutgoing $ME” the folfowing view wi

#
be displapad:
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Fig. 30 Dotgaing 5313 axacutinn detals pegs
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T followelng tabby presents a desgription of i the information that the prasinus screan sres will
BERETEH

SRRERUTON CRANS™ s - 107 ShE 9T e et of 4 “Metyning ShST executicn witl e ligeped
Findd Nerne Field Type | Field Status Vielbla Action

I;« AR S A e . - :!eed e S “
Frraxgtinn regull Tt Reasd aby TRUE
Prigity Faxt Read anly YRGE -
Bt@t exacuism o Vet Read swky TRUE -
Shargy exetudirs Tast Revaiy] oy TRUR

Dheatirnation MEGON Tomt RKod ondy TRUR -

Rost MEISOR Tt Read snky TRUE

St fmestang Tewd Rkl Hnby mUe .
Sant terd tmnestasnp Tout : Reset onfy TRUE -
BheSS M dabay Tt Foad anir THUE

PR st intant ey Tewi ez anly TRUE 2
At Sent TRt Simastanip Test Rewd onby TRUR <
Barts Tewt Reaud aniy TRUE -
Ve Tent Rt pnly TRUS ' -
Srat; b, Teat el oridy TRUS -
Radin providey M40 Text Reseised randy TRYE .
PLMIN Hly Teui Read aniy TRUE -
Sovt BN Bid evvsr rate Tagt Resth aniy THRUE

Sunt Q4 syl steaapth et Read wniy TRUE -

o Link Risait iy TRUE The "guie dutaly” page

ik e opeaedin 3 new tak

City Teut e oy TRUS -
Lousgay Tt RENNNIRY TRUE .
Panduet type Teint Rag ey TRUE -
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B8 sxecuting detalls

{ucoming

Wi puer selects 1o see the details of an execution of type “incoming SMS” the following view will
b displayad:
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F STANR [ X
SIS IR R G
BN
% 4]
L e e L s &
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The fullowing table presents 3 description of alf the infarmation that the grevious screen area will

MANIEE:
“Execution detalls” ares - in this sou she detinds of & “Sotring Mes" eargatinn whl be ilispbigerd
Fleld Marme et Type Fiedd Matus Winible ACtic

T Yext Besd andy TRUE
Pretgety Tt Reond ceidy TaLg n

Slart sxeutinn TRVE Rzgd oy TRUE

St exeentiss Toxt Read Gy TRUE
Rasuit VR Risgd ardy .
et EEGHERN Tent Raad aady =
Reveived BMSRIMR Yage feag Gy .
Wit 10 neceive trmstamy Yest Rusd paly X
SHIS T drlay Tenit Nead only TR -

Pargy Tk Rewsr] sanly TRUE
ot Text Rand cwby TRUE -

Nprpived ot Tt it anly WK

Ko prowsdas MY Taug Basd ook TRUE

Reonhod GEM DI e rete Taxt Read wrly TRUE

Seceved GRS signst straogth Tt stgatl anby RGOS

FLAEN BAT Text Rawd only TRUE

RAY eck Rendonfy TRUS e "R oA age
WIR b apened 9 e RS

City Text Rt orify TRUE

| Cossntey Tt Rearf by THUS

- ot dygs Towt Haad wnly TRUS
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Sgpnario execution detati

When wsar sehects i see the details of an sxecution of tyne "Scenanie” the following view will ke
displayed:

R R
R
e L oscutvo hend i

LN i

AN ; A N UNCANRRY. N tejostes Bpogy:

Do : Sty R g NN
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 sorwen
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B et s g o S e T s e i

R 13 - Stansi exanation detalls pege

Thir folloieing tobie prasents 3 description of sl the formation that the previous screen soea wil
nianagsa:

" “Exgoution datells” ares - i this aema the detallz of 9 "Stoeiy” waeniog wiil e diplared

Finkd eme Fiohd Type | Feld Status (Defunlt Wokoe|  Visibie Sction
fiame Tant Raad anke - TRLUE
P Taxt e gty . TRUE : -
Expoution id Taxt R gaabye - TRUE
Faivisity Tk Rexxcd by - THRUE .
SEAe3 psaitian Fext Raag only TRUE
Shang execution Faxt | sesd omy - TRUE
oo risul Tt Read qriy . TRUE
i Teut T ey . TRUE
Name _ Tesd Saagd wndy E YRYE
T Taed Read anly - TRUE
?i&tss Tewt RKeed anly - :
iTasts i [City T Bead ooy . TRUE 4 s mp
akle MO — EL0outinn dRaais” view
T Proguct typa Tet fesedd only - TRUE Gened i a ew tah
; City ot Roed vsly - TRHE
RUH
Bradurt tps Temt M vwly . L TRUE
Ui Teext Heat sk N
. .4. erdivion st W ‘y .
fweat vyl Tawk Rassd woly
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Scenarios

List scenarios

The “List scomarios”™ wiew will display ifonmation aboust all scenarios amd user can view dedailed
information shout the selected scemariy,

Tioe “List execulions” activity will follow the steps deseribed i the flawehiset balow:
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: L { for s intonkation H
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Ciigrsae 3 - Lisk szanaxias
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YWhen user selects the “Scenario > List Scenarins” menis aniry, the foliowing view will be dispiayed:

§ Mo e ERAt e
- B T it b -
t fharey

WA IR

Flg. 13 - Sesnzrios pags
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The folfowing table preswats a description of alf the formation that the previcus screen arga will
MFNIEET

“Soonarios” Gren - i this sron ot sesnavies will be bved

Fighs Mame Flokd Type Flaled Seoti wixihle Action
Name Trod: RIS TRIE
Murmiar of tests Tent BO TRUL ‘ . :
Seeractos tahike - o by “Sonraric drrails™ anen
Mot sraeiion Tisal Ry SRR 1wt b enfraiiag
User Tagt 81 TREE
BRI Butios . TRUE See “Soanaiaiaens’ fie

SSeminari ditals’ area - i s avea the details of 2 “Sowmvie” wall e dispispent

See TRemave

Bregario detatls

Wihiers user sefects th see the dntails of a sedected scenario, the following view wilt Te displayed:
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Fig, 14 - Ycenarin detals gags
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The following table preseats g description of aif the infarmation that the previoes scraen area will

MINage:

"Seapaeit dutaiie” ares < 15 thx anss the detuils af § Vicenirlo” wid be disphaypesd

REEF GRE DYEEOT % TErovite

Pl dftme Flald Typn § Ploid Statss Wisihte Sgtion
Nams Taxt Read anly TRIGE -
User Faxt Sewd onby FHESE =
Rresatintion Test Ferad gy TRYE .
Dascrintion Tt Rowrd gnty T -
FTtigaer Thmestamp st Aoad anty If & 3 Eimeskamgs SrgReT .
Crait Fiewg Bz anly T3 a e Iigase
Tk Rowd onby YRIE -
Yrexd it exeiby TR .
Remlt Yo Y Rt oty B
actien Sukiest T Rsvatf sy TREE .
Sk " y 3 "
sl Qeisiied Chs o TRUE
Sdasnage Tead Resd ondy TRE
id Yemt Radt ondy TRUE
REL T Text Retisal iy TRUS
Tyoe e Resgt ondyr TR
Statss Toat Fapg orily TRUE
= . 1o Faidctior
Texty ity Raad andy RS O towe seldction,
80 e
bl Paodamniyeel  Ton | Riesd omy TRUE
Lity T Razq ondy TRUE
8 -
Peizduct bvpe Yout Regised aandy TRUE
Carsliuian Toort e oy TRUE
Test i Tant Resd ondy TRUE
# seenan is rot sunwing sad i Fisll
. i i ; steess™ or “Rewsd sval pobhoduie’ s n
Be LIS soonnrie Bt - ) | Rsap Ehis seanein
Fi sxomarkd 3% 00 Residig 2nd i ¥ “Need and
axecyie” phes @nss INESeY I3 "Bxecve now”
I . . ) H soenaris iy eahedle eod is 3 "Pal somase” .
Urssehediie this soengin Hutzon - o . e Ussschasdude his soenasio
or "Faad and schadule™ user
) 5 e o = Fh MW ™
# seenans Is & Fadl goues” or "Riad and T ——
- e b e - . S WA bR ERTReH AR
Choss This Batons . scheliabe” user I i @ “Raad and axecute” =

e inforastion oF tiis
seansrie
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........ . A AR st

Lisi tests

The “Tesie” wiew Wil display nformation about aft tests, and user can vew detailed infermation
about the selected test.

The List tesis sctivity will follow the steps described s the flowchart befowe
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; B i
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1 k— st
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| et e b i |
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T L&ngmn Fer psmare Sefevmabiat
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Dhgyas &— TSk antiviny
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When user selects “Tests > List Tosts” mentr enstey, the following view witl be displayed:

C W e 5w o L
| NG : ok RGN
[ WRemie ¥ st

03 g ity
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o A e ot

Fg. 13 - Ytz poge
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The following table prasents 2 descriptiin of alf the information that the previaus soroen arde will
MAnAgs:

TR et « b THE et o owE sdsone s e
Fleld Name Eiold Type | FeidStatas | Vistle Action
Tast i Tem Awisd andy TRAE
Narre _ Toud Rownd oy TRUE
Tests Type o Asad anly T i .mw‘s&ecz}ml&,
TTRT R ane
Be Tews Resdonly | TRUE will b retvashed
Farlfserk condition Tawt Rend oy TRUR
Faifsck resk id T Hond ondy TRUE
Frpat Button - | TRLE See "Srenaciahiests” file
“Yagt detsils™ avea - i this aves we will sho g st Setalls
%00 TTan dolails” for moes infasraatian

Test dotaily

This wisw will displiay the detalis of 2 test that was previously selected,

Lall fest detadls page

Yvhsh user sefets 10 sou the details of 3 test of type “GIIT the following wWew will be dispiayed:
""" i WIS
s N At Kot T
TR e W Thpeuta ceodbbon oratiise: Nain
prr s EeRsgdahy MY NSAN NN M o e
. Repvg e N Lo ot
oo WAH SR s ke
: Sebwade. DO KN RN Ay
TN i Sl A e
. .
p e RAnR
it e Tineae b I 1 Y FIE I TN
Cimaerge o Ry Cesy s b :
| s e 50«\ NpeRy e faond 4
: i L L i
H
:

Fig. 18 - (o test Qutaily paggse
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Tre following table preseats 8 description of aff the information that the previous soreen ares will

MENATE
Fnt Jtaile adee - Y srea we wilf show 2 fest dadails
PP E— freid Tyme[Feidvatus|  wisible Agkien

ORI Fawt Rewd ondy | TRLUE -
Fype Fext | fead anly TRUE A
RIS Tent. Rese ol TRLE .
Dasoripiion Feng Ragd anly TREE -
R et S Tk Head ouly TRGE -
nsragion Tum Rz by ' TRUE v
AN dinlifng shebuy et Regwd anky FRLE
Ringgng ten Tard Bead ondy TRGE S
IRsax afisternsect deday Sy Bead oy TRUR C
RSBV fannat TaMt N mnly TRIE
eonnect call S Tt fead andy TRUR
Bisravmasct <ait k4T Tant Road oy TRUE .
Davics zelection MO Tl fend anfy TRUE v
Dwgice vivleding: f9T Text Read vody TRUE -

F.mr.ute imaalstent vosdithn ] Tust Saas ordy TRUE
hﬁb’eci?iesck o e onsdiian Text e artdy TR

fFest i Toct | Read oy THUE
Bchedule Buttia TRUE Hun s stenatio
tinschediels Button - TRUS Linacheduie tiis SERnass

The
iy Button - TRE page wil e vpened with the
levtas avvathons oo RS base

"Precttlong’ areg - In thic anny the santutions of this teet will e Butri

Lo UF
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Cuygoing cal} fost detally page

When usey selects (o see the detads of o test of type "Culging Gl the following view will be
disprlayed:

e N T R = = = : wa‘"‘”“ J
ol e P e o AN
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. 17 - Qurgoing call test details page
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The fallowing tabie peesants 3 description of all the infermation that he previeus screew arg will

manage:

TTRet aRe YT e o BSOS ey o witl o 8 et Sadails

Findel Hawe Figdd Byp | Fhehd Status Wigibbe Actien
Hanw Taxt Read sniy TBLIE -
Tipa Test Rexad idy TRUE .
L Yest Read ardy FRUR -

Laseriplion

Trat R=pit oy

TRUE

Nait rasaurces Hmeout

Read omy

TRGE

TIERISHRin RSAISON Ty Aol ity TELE -
Bustion eyl Reud wndy TEIE .
Db anlection MG Yot Resad sy THOE .
Exvonte yunexiybsst opadition Trsat Rsoard rardy TRUE .
Faflhack | Besult i roses coadition Tk Reag grdy TRRE
Tosk id Tt R carddy TaUE
Hehadrebe Hutan . k£ 1313 Rrsek kI Seervds
Usgchedule Suttns TRUE i =il.:§sch§-dg;ls! iz soenatic
Cliswe Krapion . TRGE oigs il »\Q o n;t’ :T:;h

he infossmiion
f2ind

fnenming el et detalls page

When wser selecis to see the detsils of & st of type "neardag ol the Joflowing vigw wili he

dispfayved:
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The follewing table presants 3 description of &l the information that the previous scraen ares will

TRGIEE
“Tast detaily’ Srak - i this aren we will show 3 fost dutalls
Fivld Rrame el Typs Findd Status | Visile ACEien
Mg Yexy Ragd only | TRUE
Typs Tand Reagondy | TRUE
lsar Vet Begd ondy | TRUS
Nessripting Fowy Bensd paly ThiJE
VS RGHITCRS it Text fegd oy | TRUR
Diccornnes oMl MT Yot Beag paly TRUE
Drration Tewt Soad only  § TRUE
Frquociad A WISESTIN Yeaxt Keasd anly FRUE
indan dizconineckion delay Taxt gt only TR
ot cingging tieme Taxt Regd anly | YRUE
{Rirging shove Tt faad anly | TRUR
IS0 MARIBOR Faxt. Resadd anly TRUE
Qewion selaction MY Taak: Pissised by -
Esgeudy inaxishant cosditon Taxt Rewd only TROGE
Faltasitpa i to wet condition Fioxt Reackanhy | TRUE
34 od Tout Readk anfy TRUE
Sidnstide Sutzon - TRUE S ik sosnnrio
SESSLITE sulton TRUK | Jaschedule Uns serpens
The ™% b g™
i loese Hustion TRYUE | poge will be opased with

tha information of this test

SEaerrtiong A « v B ARy T eoatioms oF ik teet will pelicted

 page For mons Sdesmastisn
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EME rest detatls page

When user selechs (o see the detsils of a test of type "SMS” the following view will be displayed:

HELT A
A sTERAT 2R
AT IV
FETRRY)
SESRLIINE B Ree S 5
L (SR, e S :
RX
o [ ruaenn Presreenne Jisizar (RS =T e ek -
© hondond AN 1. e Clm . L iy e . 2
FEN R P Axphon % EEY 4
i s - i !
i : H
H
1 L-m'-’-".‘m"w.sl!ﬂ..v"."*...“.,.“.“_.;..J‘g...\.ﬁi?‘...,,’

Fig, 39 - S5 ek dntails page
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manage:
"Test dataifs” aram - i s Srem vef Wil st & Tt detinle
Figvid Natme Feld Trpe Phobd Shstws | Visihie Action
e _ Taxt Nead anly TRIE - '
Tope Tent Resad s0fy TRUS
Fant Rexd only TRUE

Lestsiption Text Read ey TRUE
ISRadt cemaurned tmeatd Toxt Rerd oy TRIE
Iavivaus duration Yext Read ardy TRARE -
Lt Text Sond anly TRGE -
RAGON frarmust Temy Read auly TRUE -
XETH Taxt Sawd nly TR
Mevice salzition MO Tt Resaed snnly TRUE
Eamicn sedrrtine M Text Aeatd tnky TRUE

iﬁwuﬁ: tnenistent canditioss Taxt Read oniy TRUE “
C:;'tabadg’lﬁ;ulk fo miet eonciRion Test Reai ansy TRUE “

Tasy i Test Ryad en\, TRIIE
Sevaduty Beetten . TRUE fus thiz scenmein
Linsubigifuie Balion - TRUE Unsrhessle Shs soestic

' The Sehedule e
Cions Bastton - TRUE Page Wil v opensd with e
informaticas of thin b

“Raevutions™ arad - i 1S o the exscutions of this teet il e fsted
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Gratggeiog SMS et dedatis

When eser sehacts 10 sow thy detais of 8 test of type "Cutgoing SMA the fiofiawing view witl be

displayed:

Lo 1 T

B s ¥ S—
A ? SR
§§Mw.fwm§
wawse,
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LN
! RONNNN .
ot AR RIS N0 Setipte
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p R HUEN S RN SRR
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Sndn it W Frload:fsetide 3
W
;o s O
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: Ry ooy R T T P
Oy i iwyies
W i § 05

............ o
Fig. B - Chutgoing ShaS test detsls pagy
The following taile prosents & deserigion of il the Information that the pravious scroesn anes wil

rianage:

“Taat detadl” ared - in thi aree wo wil shony 3 test dutads

figic Navne

Fipdt Type

Feld Status

isibie

Maeng Tt Riendd ondy YRR e
T Tyt Read ondy TRUE
Ligsr T Read onty TRUE -
Daserigtios Faut Riiad andy TRUE
R FRAORITES THWONE fant Read ol TRUE -
Msdimean duration Tet Rast sy TRUE
Testnation MRSON Temt fend onily TRUE
Yaxd Tast Haad ashkr FHLE -
Rhevicn seloctinn MO Tast 1 Readaly YLK -
Exncuds snaxdiitent sorshton Teawh Revsel vy THUE
falback | Rosuit 33 met sondition Fawt Read only YVESE
Test e Twd Raad mndy YRUE "
Schedwle Hutian PR Resri (i3 seandehs
Urischadule Buttoh ~ TRYUE Hnsciadube tRiz SCMRTIL

8man

Busitosn

The “Srhwitule test
pae will be opesed with the

sriovavdlinn af s tost

“Eanrutions” 3red « in this 2res the enatiiose oF this kesk will be liated

Sew “Executioas” page fov e tnfavenation
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Tnconing SME test dedails

Whan user selests to sse the datalls of a test of type “locorsiog SRIS” the following wew will be
displayed:

st i e
?:m-] Posn bt ©
- RO
SERU R

© s
 tonaah

L S

e Saeai
SR

Wt Fodn IRt N Ipavpian
AR, 1228

ROBLNINE DA

oS 5
Lo Ieaandes £ oo  iNine ] e
Mt ORI Pe ver T SRy
AR | My - AN e Sar o
i : i

ihn

--mnv.\u\;ﬁ]

Fig. X3 - ncorming S5 test detell pege
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The following table presents & desciption of alt the information that the peevious soreen areg will
manige:

Rk detatis” wrew - in thisarea e will show 3 test distails
Fiald Nams Finit Type §Flabd Stetus Ivisitde ko
N Yext Read omy § TRUE
Tvpe Text Read eedy | TRUR
User Text | Eosdonky | TRUE
essrintion Yext | Readosly | meup §
Wit PescUYCes Brnmnet Tent Sl anly | THQE
ISy durathn _ Tyt Read owly | rspe -
b time Taxt i Readonly |reus -
IO REAIRDN Taat Nestt oy | raus -
- Tewt  § Readony § Vi
Dowice selnetion 8T FLE Regand oridy § TRUE
; Exacute aosxistest SOMNMN Yext Repd ohfy | TRUE -
Faifback avaht to et consdition Tl Sead gndy | TRUE
Vet id Taxt Read ardy | TRUE
fichediye Rustor - TRUE s this scenaris
Lirisshedia = Bistban - pEIE Usischadhule 1hit staveio
Coes BrAsna - TRVE 3
indorratian 5 this test
*Papcutinns™ areo it DS a0 e execitlons of 1S test WAl be dsten
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Schedule

AR AR NSRS A AR AR 4 AR R e

In “Schadula™ meny ontey user sva schadule 2 test, stenatio ar uplead @ fie that wil kave & groupaf
tasty and soenaring.

Lchedule scenario

The Schadisde test activity wiil follow e steps described in the Sowcharnt below:

o 3242 HEN < REEE
@ srenmio view
B e e e
b
N £

Shout S i : i f.:!i?&lsfis!-!iwim!i@ "
Show "Sclisdide soanstio” arsa 3 Q}

) {

H
H
§ ek = i
A 1ot ulton selactiw i &(‘.R&EL E’Amftﬁ&w PRI
T fresd bodbon sodeion H . ; N
e : 3= \{&m *Sohodule ast”
L P01 for mors nfasmation } t
A A 4
foowe cmn o o wem — e s
— e Mk saaa Ak ARAAY AAAAS  AAAAS ARAA  TAAAA AL aeaes = = -

When user selects “Schedube » Scenarin” many entry, the “Schedule Sceneriy” page view will be
displayesd:

77



T T T T T e T PR B T
ESp : ke,

el
T “Siesbsna §

B e anaia s
AU [ FARURS NIRRT

53 200 ;

feaenx: 3
IS b A AN AR e e R S o

et ;
Tty

Fotasn i

F oty

: 3 o H L e = e :
NP : 3 : 0N L

i
. 2
: : e s v R | H
T Ew« et ey ey i S RS [Pt} :
.~; A := P %

S S

Fi§. 22 -Scneiule o pags

78



The following tabls presents ¥ description of &l the information that the provious screse ares will
PRACRER

'“sthgduh Séanario A - ity iy aeeid nses Wil inpet the seardrio et :

Flel Naese Fisli Type Fokd States | Wisibie Artinn
Hame Tast Write onty TRUE -
Desseiptler: Texi Wirite iy TRUE :
- Creste this serptie Bartbeex N YRISE raive this seensrie

*riggers” sl drea - i AN 3rse 1RO woar can defin tha trigree thal sal Do teocisted 1@ this swena i

See e rivsre Safhemation
“asult detian” s ared _ ]
Frald Nawmg el Type Fisels Skatsen Vindle RARGOR
R o Ve et gk TRUE
regux | W Teak Wit enly TRUE -
Avtlons | Rutgest Tkt Rt ity TRUE
Bk M etald €hack Bax Wikt oty TRUE .
fesiage ' Tast, Ve vy YRUE
At Bt “ TRGE CYpFte A R SOty R I the bie
IO Ruitas . FRUE R the wlecsed raw
“Frds” suly area
Fiakd Name Hinid Type Fietd Status Visible Action
td Tt Banid ony TRUS .
danwe 151 Resad gly TRUE
g Soandhy Sam S=asd anly TRUE
] Tty Yot Yicad osdy TRUE -
Tesis L
. Fraudusy type Tagt Hagd anly "
tadle ;
iy Tent fsad only
MY -
Prandues type Tegd Rk oy -
) Codivioiss Temt AR DY YRR v
Falivack S
Testid Tast Weike ondy YRCE .
The "Schedule test” puge wil b
s Buttan . S oo
vpEaed wish & Seids ety
- Vive “Sehmrkale et pse WU e openssd
Esiit Butonn : FRUE Schudried” page wilkbe o
with the seisetesd Tost da%a
Howmows Bustxon ! TRUE Rernsar the seloctad row
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Schednie test

The Schedule tesk acthvity wilt folbw the steps described i the flawaltiart Delows

%

.,

[T E T S R

Schashile fnel viow

A

4

£ Vst ypa” oumbis Bun sueiun

i Showwn wumb the ] Dreats R st
i wm‘m ; i

Sl e S e il i
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The fullowing table prasents a description of ali the infurmation that the previcus sereen ams will
mabage:

“Schediuls daX" Qv - B s area wewill gt the et datalls

Fimid Name Fhdel Tygs Mald Satus Vikthbe Acticn:
st e Tt Writes edy Lk .
TSt by | Combobor | oWie assnsetay TRUE
Descrptins TRt Wirkte osly TRUE
Scandie nas ozt Wribs anly §§ Is Loy senasin Sontaat

"Rrigmers’ gul area - by Hs ares e wier xan define the trigiay Hot Wil e stsoviated sp this test

hur sers oot

“Resuit astion™ sub sres

finyd Name Fold Type | Mol Status Wisthle Retisn
Reaalt Tewt Wiite andy Hue
—. TQ Teut Wivise gnly YRE -
setians Tt Wiriie oy TRUE
tatie Eetalisn Sheck Box Wirite gy TRIE
Kwasnge Text Wit ooy TRUE
v . frasded s v emghy
Al Rutdpn - TRLE e i S
1Quy in the takie
RN Eifasvhi - TRLE Neraoua ihe sedaciad fow

Vet et selonty the "Test type”, dependivg o the type seidcted, sdwme Fissdet wail! Detme winillel

81



4

Foheduie ol tog

2

B uamt sefocts the tast typs “Cal?”, the following view will be displayed:

. : : ; it i
@8 oy . ———
et e 3 3 2 = .
S L
ko i i

AN
bt Tow o (L
e
: W3 R N
Mecon-ianE rasRiE
s i
;:\’“Nl T RONRI A LT A
D RoStug by '
Soee i Tagay due 14
T 8
- N %
€t R 4 Pl et H
St W e e Fa 3
5 E ) i
1
R R I Y oo S (RN e T RN =

Fig. 29« Sohaduly vall tess page

The faliowing table presents a descriptivn of Yl the information that the grevious sereen srew will
L %

Fdd Naves s Tyt $leid Statns Defauht Wakss Vil
WAIT RIS LA TMBoE Tk wheite mandstoey . YRASE

SLsaghan Yot | wrile sty : TRUE

Max dinkng delay Tkt e randaNary . THE

GG Yime Yot WitE MARSRRY . TRUS

S Yoo semrbon” Ree more infarmadion

82



Scheduly suigoing sl

if user sedects e fest tyge “Ouigoing Calt”, the fellowing view wilt e displayed:

: £ 2 ) . e r ) X S b} "
: o - .
3
WIBONE b A s b i
i p—
Bk S
o Pl NNt ek
N ; B AR s e s
e i} purswRE
S 3 Busvxe:
ot
g e agger - .
: 2
e {Emi e
i b i
i
: Bkt T
Kok o o . .
i

fig. 25 - Sehedule dutgoting sl Text pages

The following teble prosents a deseripdion of alf the information that the previous serens srey will
managea:

Flokd Neme Field Typre Field Stams LOadanlt Vakue Wgiple

Wit fexarces Seiug N Waite rranctNtery - FRUYF

Shstingtinn KIgISN TR Winte mendatory - FRLE

St Tont WSk RS NaSA TR - ERLEE

O Ses "Devieg seiectlen” for mong isforsuston
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Seheduby ncoraing wall

if uger sedacts the best type “ncoming Calt, the folluwing view will be dispiayed:

[wass | rwasresse |
: Ravicer

PR

S

1SSV

LSy

SR Y

e

MO
- Yiew
C e

i

ke o2

Taxoone

Rarde e NI

‘:J ot

FaiaEna g
WS XN

o,
Roghy Ree:

Tposetd S aASS

e

3 ooy

Y

Py

g 25 - Sehesile ncovisg ol s Qage:

The following table prosents » description of alf the iformetion that the previous swreen ares will

AR
Flald farme Fledd Yy Field Status Qefoudt Voluy | Wisible Agrion
Write -
Wadt resmuras fimeout Tek . FRUE
PRty
BT ot e
Draration Yokt hEe YRLE
NG
Wedke . Whins sxges Inserts ong MEION,
) BSISON rsbie o WO ¥ ARRELS AR R
BeamnnYy 3 new now Wil e crested
. ; N Weihy .
Fuperind WO RGN Taut TRE
paNSHRtONY
) Wiste .
Wse Noglng time Text TRUVE
& gt i Ity
Wrkte
Ringing Thris T . ) TRUE
Shging Yiivs ut Mandatory R
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Erhedulc 838

§f user selects the test type “SRIST, the following view will be displayed:

Chi- ' - sy | S,
i e e - eegeccoy e R e e e e
S S T AP AT :
fhw«u. N o e e R R
P tevinedy
fatas B3 ye ‘ - [TENISXN 3
Sra0ovin dwd CRINRTY :
prisy 4
XTI :
LTI g
A
o B 2
hw. .;;
LT
) [ | s ;o
s o A tuid
A

Figg. 7 - Gcheadsle SREE st ivge

The follpwing tabl presents 3 description of all the information that the pravigus screan srey will
LIREEE Y

Fheld Kamss Held Type Nietd Status Dafault Yalge sty

Pl chagsion Text Wik tewvsdatery . TRUSE
Lats Ve WRITS RN - TRLUE
Wit easou ey Bkt Tewt L Write masdaiony - TRUE

Tew Taw E wirite mandatory . TRLE

See “Davits syNBng" for mers infgrmaticn:
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Sehedule migoing M3

i wser sefects the teal type “Outgoing SMST, the following view wilt by displayed:

__.......M %m s = e e s e E]@ ....... ’ki
S ] ey ! : ;
« s e 3 ‘ . T
1 eawas T R e o e TR
BRI _ Yoodd £ A3
| beSedon : AR
y beenenes i y .
p teoveres Brtoen L3258 Dovpxe ¢
] RSUY N
L AN
: o St e HeneNRYE
RO H S
s Rl H o
g H WL NOOR RN
HESTe PE Nmswtes
 Sonve HE SR
RPN ]
e : iy i
P SN dawe iy
4 H
: Towe % etk | e

£ig, 3% - Schadule ouipoing SHIZ SoNb PRge

The following table pwsenis 2 desceiptian of afl the information that the pravibus stroep area will
manage:

Fledd Name 1 Fond Type ks Status Default Wahse Visifte

Rdiw (st &thsn Text Wirite wandsiory . YRS
BV soouseRs Wingont Taxe Wieites sean ety . TROE

Drestimathon MESEN Tiask Wiride mandabtoey - ' VRUE

Towd Text Wit snshatosy . TRER
BAG Ses "Buving setectias” fov mons infermation
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Soheduls Bcoaring SMS

€ user sehects the tust type "Ineaming MY, the following view will be displaysd:

2 : et st e, NECCL R o e P18 ‘ﬂ ;
%.m [‘"_'_'_'_"__-\ bbbt . == ‘i‘,\ni-m" s
me«ﬂ-{: o H - e
3 : QENESTN TN E
L Qe : 2
G e :
t PPN RO
SR
! Rsta TREMENSTR AN Tk
s LI Kaahsehe
L AN i
. e
S e
NNRSSR
e Terend UNNRBSR
el
R
WRIEANRS O .
heax e B §Reied e i
Seraverss a AR AR .
: Lt R

Fig, 35 - Schesle oo SWIS 188 pige

The following table presents s desoription of all the iformation that the previous soreen ares wil

anage;

Figket Narme

Flisld Type Fhaid Stagus

Artfon

Rk desrsiioss

R Wik ddasdatery TRUE

tavg Text Wirthy Mandatosy YRUE.
WA rasgurTae Tskagut Text Wirite Maenidstory TRGE

Expecied BO MREHR

Wieite Mandatary TRUE

B0 ARSI

Wy Mendatnny

When Lger frgerts Qo JISISON,
& e e will R crestad

Tnt

Write Mandatary
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Upioad file

When user selects the “schedule » Uplead fite® menu entry, the following view wilt he displayed:

ERERRAS

(ISR w—
e

I .a_e’:w ; e imé"g e i

massssmmmrs SN

$ig, 36 - Uypioad fife pags

S this whew, User must sedect an excel e with webs snd scenario.
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H 3
iR paaaden ol :
Fronss ;

G Rt 3
£

i

4

H

£

H

H
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Triggers sub-area

‘The “Trigges” anca witl present the iformation of the trigger associatad te 2 test or scenada.

The user can choose testiscenmaio to be executed raxw, creale 8 asw Trgger o use an sxistent one.
By defoult this wil by “Exetute Now™.

Teigger 43

Typa | Execute Now [#]  oesciption:

B user sofests the type “&dd & sow Smmsiarng Stlgger”, the fliowing view will be displaved:

Teigger 4

types | Add now Himestap Tigger | ¥ { Timestany

Dazeripfon:

% user selects the type “Add & new cron trigger”, the followdng view will be displayed:

Trigger 9

Tpe: | Adduew CronTrigger | * Cron.

Daseripien:
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§f ssar selecis 1o “Tind & Trigger", the following winw wilk be displaved:

Trigger $F
Type: | Find s Wrigger £
i Yype Pazeription Himsstamg or Lo
& e | deseripin 28 el 28
%] Yimestamy fesoriptmall Smestzrapili

The fullowing table presents o deseription of alf the @formatien that the grevious screem shed will
manage the logsed user is a "Full access” or "Read and sehaduky™:

“friggers” avea - In thin aress thie usee 2an dafing B trigaer that Wil be scsoudzled to the 1ast of seananx
Fietd Narsa: Fndd Pyps KFhetd Seskus Yishle
Ty oo x| Write mandatery | Exeoiss Now TRUE
faescnigtion Tews wWiibe crdy -~ YRUE
Thngstamp ey Weike amandtery . # Type is “Add new Tirmatamp Trigger™
Cran e Wreite mandRiery - § Ty b A0 new Cron Yrigges®
Shek box Write mandataoy - TRE

e Yrpe Test Rt oerly -- I frepen TRUE
Triggers i S T
i Dascriglion Tkt Faaid oy v Fisnd & TRUE
a X = - TI'@:&Q‘.?“

Loon oF N . N f— 0

N o Tesxt Foad oy - I 3% A "Carber THgRRY
Theeseatarng

Tine follpwing tolde presents & description of aff the information that the previows soreen arsa will
mvanage it the logged user is = "Read and exentite” or "Read only™

“Trigiers® aten - v this ated defimm the trigges that will b ssstciated 1 Bha fast o svenmio

Fiivh Navmes FeldType P Status Saduit Value Yisibi
Typie Comenba ROy wond oafy Expeuve Mow TRUE
Pesgription Text Wik Gy - TRUE
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Device selection

.................. T A R NS A A

0 this drea, user can chanse the dovioy that will be used on the test, User can choose gne spedific
divvice or select 3 device based on some charaitesissics,

if user selects "Specific device selection™, the following view wilt he displayed:
TODO
s¢& preencher o nome tem oheigatoriaments gue prescnhar o ICCHD oo Mome s serial

aficigeiar o IME]

| Specific device selaction iw}

KL
VRIS i _—
Nasna:
Seriah

Fifg. 31 « Speniie devins xedeshion sres

if user selets “Characteristins davive selection”, the fallowing view will ba displayed:
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5
| [[Chiracteristics device seiection | ¥ |

koaaton Qadie providers

ap f il SIM grovider:
. Couty Prodct type

Opesating systeny |

WSISEN

; Loty codd Prisary [

i in s ammmsin s

R 33 - Charackrintios device seheciias ases

The folfowing table presents a description of all the information Wat the previous scress area will
manage:

Fleid Name Fieid Type | Flokd Stwtus Wikl Actin
T Toaxt WG
Specific AL Text O -
dender FASEON B0 sz Tt W, -
SrdRRLSO Wana Tent wo
Sevial Text W
ity Lamia box WO
fomvation
Lorwestry ey Bow W
S providey Coanine bok WO
68 prsider AT B WO -
CHaranmerigtios Frogust type Tomitg box NS s .
devire . Thasacherseties
AL QIonetion syrtsm COMEN DOK o dvice
setpetion L
Lonntry onde | Conda bex W@ Whertuser selecty
" aEw Toustry code,
PIRNIN e
@ Ning O W RE
Primary Wa seicivad by this tadie
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Scenarios/Tests file

When user selecis 1o euport a st of tests or scenarios, one excel file wilf be geoarated with the
foliowing Information:

*Ousrdew” sheat

Fleld fare Resrigion
& Aguordiag L the tyRe; this id el reference the evecuiion on the sorrespandiog Trpe shest
i -

Thie e ca0 by

Srenano
sl nesy

- - CHEE0AE Sall teat
Lrgerming <all test
. GhS test
- Shetpoing SMS test

CIneaming SN Iest
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*Seenarios” shoet

Fistde raanie S Tesitfptioe

RISY o testae

Erpckh e m will have the fodiowing SEriotune: "mat 38" 8 "REStWinn resuit™
The “teat id" reforsnce ons oF (s by i She “Tosts” s, and 1§ Shis ke
dusending 50 the renil of grovious test, e shersctey ¥ foltawend By cosdifion,

§ e vl

The: conainion oen tes
URENTS Timiie RESQURCES
UMAVSHLABLE RESOURSE
DESCIINRELTED_RESOURLE
IRACARDETY
EXPRED

LNE
LATE
SUCCESE

RESOOTING _JEMIURCE

REL_RRRON

Examphe.
23
AOFSLICCREERERROR

41

Theer Pt Sost wilf b thetumd Y22Y, whaen (s toed ) Bfabeaef s thve seesst is “RUSTERS” o¢

PERRORY the fest 20 will Be Soenuteg, awif when thix is Bnished bhre tast 11 wilt start,

Fopty of ane of the Ids De She "Iriggers” shret
A this Fedd will ke S8 Omigity, e trigger whl bie "Exevats now™

I

9%

Lo

7

3t i Owz ¥ the Gy on the “Resusly alens’ shaey

k]
P
&
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| CalE t_xsh;“ shesk

Bindd aras

NeserpRior

el

Accarding i the bype, this & will reference the test on the comsponfisg Hpe sheed

Dpheription

W resousoes tinedst

Saration

5% sSieding deday

AT device zxlection id

Thve 8T 8 il soforeron ome devtoe sdnstion i pramssit os “Davies sehection™ hent

Triggers

Rennnty o ona of the ik o she “Trigeees® simst
17 his Hedd sl Bres lefL eongasy, the brigser wilf B “Exgane aiya®

Rexsl action

21z of the dai os The "Rosult sctions™ sheet

“Outgotng cal tusts”

Bleld name

Erescriptian

g

Serovdieg v thie type, thiy fd il refarerue e baskon the carvespanding type sheest

BTN G

SURIE RN RS TR

Destination SIN

SFusatiok

A0} devite selaction i

The A Y W Feraese one denic selkstinn id gresent on “Osice selerbion” shet

Teiggets

Emnty of One of the iods o the “Tiigeers” sheat
¥ s Rokdd wellt ke S8 gty ther iriggey wili be "Seacude row’

Nesubt action

e of thy: 30 ke “Resel 2ctions” sheet
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i 'lm!i gy e

Dascripriar

Ararding 1 3ty this i vl retteance the st A the correspondiog tvpe et

PRI r2mnnas Rt

D stien

NAED RESISERNE

Ewprantost 010 MASDY

B e e

Ringing Eises

BT slemion seiectinn i

Tie BAT i wit) refuronce ane deloe sefepion W greset on "Baeity weiatinn” dust

Trggees

ey,

Trippers” shaed
g Rl sl b Solt ovnipty, Tha srigget st Re "Exevute mow”

gty ss ane of Ehe b an the
i

Resuit autian

Shiie OF T ids S 1S Rty ACTREE By

HIVES 2osts” aheat

Fleld name

Bsuriiion

bt}

Accneding 1o the Sype, this id with rafennca the tast an the comagpanding tegs shast

3
2

Rencription

Walt s denaiut

Matavprn duwristion

a0 time
Vews
MO The A5t i will refrrence s devre i wresent an *Davine selection” sheat

Fhe AT i sl rpfarevee i douloy B grosent on “Davice safeston” shaet

TrigRets

Erngity ov oree af thie 3 an the "Triggess” shesd
i hvis Refd will b Solt peapty, the triggas Wi be “Suscute now®

Ry avtion

Lve of She s aw g "Residd Sedinas™ shast
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| "Quagoing SMS tests” sheet

Flobd oo

Besaription

I Ancarding b the type, this i wilt eoforgne v (et an (e corresponding type shees
Disscrigtlon: -

RO PASOUENRS RSt

D3Rl SRy ation

Presrirsabaon WOIREN

Flhree R 1 weidi veferaans one Sevies i Sressnt o "R wlestion” shaes

Erpty o ore OF the f48 om tBe “TrigRers™ shivet
H this Hiot will Do lafl onpty, the igger will e "Hoenute now”™

Resall astioon

Gre of the ids on the "Sesalt actions” shewt

“Bgormsing ShS tests” shent

Fiohd aarme Brscriptinn
s Scrnrding ¥ (e bype, ths id will refereaon e bask o0 1he corvaspending type sheeg
Beweription .

Wit resoustis imeout

Rz durating

1% time

FAQ MESDN

Pyl

Y dewicoe xedestion id

Thay Y ik well refavence pne Wevise I gresent on “Dlewos sedaction” shest

Iriggery

ity o asse oF e fds s gha “Trggees” sheey
¥ ehiv St wik be ol empty, 1he tHgaee wil! be “Exenuts sow”

Rsanpsia avkinn

Dot 8 th s o0 B “Ressls artions”™ shaat
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D Qevite setection st

field mame Pescription
3] v -
SRR, SISISTHY b sives )
davice
seleinn Mame
Sental
ity .
- Courary B
Rastir prosvider .
Charactesistics Si8 peowider
demeioy Bt S
TR T %
sefction ¥
Opsration aysterm i
Epnantey casa "
KASIEDN

Printirg

*Yeigpers shoot

Field nome:

Dasorigtion

[

Aeiicg 12 tha hype, this 38 wall noformers dhe LSk 0 1R Gomvesondlig Ipnis shpes

Oescription

Yirssegtamy o Cras

~Rasult actions” shaet

Baseription

Argording B the type, s ki wil! svftrence the 1o on the covesaanding tves shawd

abiest

Tt

Mignsage
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Executions file

When wser selncts 1o exprrt @ st of exacutions, an excel file will be downlnaded. This fils will have
the fotlowing Infarmasion:

"Enecutions” shoeat

Flaigd name Susgrigtion

Exavutios i Apeasdiig 20 ths tppe, thic td wilt reference e Seaction on the suvranpanding by Rt

THe tye an e

. eamany
- Bal¥ ek
Type . Butpoing cal test

. Brcomingg a8l st

- GRS R

. Bubgsing SRR trst:
- aming S5 est

“Spenario executions" shest

Flaid eaame Description

Execution i

Hawse
Prinrity
SNt sugsiskian -

FUsR st

it vEsait

List of tests

Eache e will haws the Tollevetay Risuoiurm "Sosy 7 # Nersoutinn resal®

Ther “dend WY sefecenct s of the feats on the "Tests” shaak, and iy test Wil Be ot Sepending on
Eher psesly of peeviias test, Tos chiasacier "8 followed by sonstiios

e condition can b
IMAST e _REMHIRTES
UNKRVAHEBLE BESOUREE
DiIMEINVECTER PEIOURCE
DISCATNED
TAFRED
ASORTER
LNBAPECTED £8ROR
ERROR
LATE
SUECESS

Tesis

EENEER

32

FNRRCCESSRERROR
&

s

The Segh bask il he e task “3237, when us {ost is finished and the result is “SUCCESE ov "ERRORY
thiz test A ol fe swacnskess], st wehen tiis is Sndsined the test 31 wall stk
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“CH et sedntions™ shaet -

Fisda seane

Pescription

Expontion W

Fracation vasalt

friqrivy

Staek Ewsecustion

S Bkl

Tresstination AN

Disstiv MGISHN

FEFRTIT BAMISLIN

gl Himestaniy

DR} restamp

Apsweer Hmestangs

Revefy rzwer Mmastamg

[isnornecs Hirmeaismp MG

Digronbiet? virmesiams MT

Hadio peovider Rty

Revile povewicder SAY

PLRIN M

PLAK AT

Q) sz i

Tiris 1§ will refasence sne device ow "Desdees™ sheet

PAT dvwite id

This i will reforance ong sbevivg o Doy ” st

*Qulgeing salf test exscutlons” sheet

Degeription

Exersition kd

Brinity

Stae Exeqution

Srop Exatudliag

B resul

Usstingtion MSEDN

Delzed PABISRR

Rat Hmmestmg

Ddsraermns tiweestamp Rt

Radin pravigar MO

FLAAN Ry

10 ot i

This it will veferance ona device as “Oivices” sheet
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“Incoming osik te®t exesutions” sheet

Findst nusme Bragsriptian

Exectatiom i 3
Tast rame .
Frisrity -
FRNTT DNRIRLI G 2
J00p exesution .
raclition razadi. -
Ringimg RISISSN
Erperred MO MSSON
i thestarng -
A UM

Rt tResarng MT
Hepdy aniswer mestasep
DEME AT .
Radin peouider MY v

WF Sl W

This b wif] sederence one dedice o9 "Sevioas! kheed

VSIS Tk exatrathons” shent

Fiekd rame

Bessription

Execarion gk

Treat s

Frigrity

AL @XRCuRIGT

Serap expoution

Eagsgustion mexuih

Dasrination MRS

Sent MBSO

Aarehoid SI5I50N

Rooeiveg tisnuatuesy

Sent mestassy

Bert insbend Rirseentaeng

Bt

Text

Send rext

Raulis provicdes aadl

Rl prowvickes 87

PLIVIBE 380

PLRAN AT

AN i i

Thin i will retarence on denilon an “Devise shost

MT deviig

This o ol refarsrcs o dhovion o "Daviers” shmet
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“Dutgoing SMS test exacutions” shest
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CLAIMS:

he

1. A remote unit comprising a processor and one or more terminal interfaces, th
processor being connected to the one or more terminal interfaces, the terminal interfaces
configured for coupling with a set of terminals, wherein the processor is configured to perform
quality of service network testing using one or more of the set of terminals over one or more

communication networks.

2. A remote unit as claimed in claim 1, wherein the processor is further configured to
perform comparative quality of service testing over a first and a second communication network
using a first and second terminal of the set of terminals, the first terminal associated with the

first network and the second terminal associated with the second network.

3. A remote unit as claimed in claims 1 or 2, wherein the processor is further configured to
perform end-to-end quality of service testing over one or more communication networks using at
least two terminals of the set of terminals.

4. A remote unit as claimed in claims 1 or 2, wherein the processor is further configured to
perform quality of service testing over one or more communication networks using one of the

terminals of the set of terminals.

5. A remote unit as claimed in any preceding claim, wherein the processor is further
configured to perform an outgoing or incoming call quality of service testing over a
communication network using a terminal of the set of terminals.

6. A remote unit as claimed in any preceding claim, wherein the processar is further
configured to perform an outgoing or incoming text message and/or data message quality of

service testing over a communication network using a terminal of the set of terminals.

7. A remote unit as claimed in any preceding claim, wherein the processor is further
configured to perform ane or more quality of service testing over a communication network

using a terminal of the set of terminals.
8. A remote unit as claimed in claim 7, wherein the processor is further configured to

perform two or more quality of service testing substantially concurrently over a communication

network using a terminal of the set of terminals.
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9. A remote unit as claimed in claim 8, wherein the substantially concurrent testing
includes testing an outgoing or incoming call and a data message or session substantially

concurrently.

10. A remote unit as claimed in claim 9, wherein a data session includes uploading,

downloading, messaging, browsing, accessing the internet streaming or similar.

11. A remote unit as claimed in any preceding claim, wherein the remote unit is located in a
first geographic region and a second remote unit comprising interfaces for connecting to a
second set of terminals is located in a second geographic region, wherein the processor of the
remote unit is further configured to conduct quality of service testing with the second remote unit
using one or more of the set of terminals and one or more of the second set of terminals over

one or more communication networks.

12. A remote unit as claimed in claim 11, wherein the processor is further configured to
perform end-to-end quality of service testing over one or more communication networks using a
first terminal of the set of terminals in communication with a second terminal of the second set

of terminals.

13. A remote unit as claimed in any of claims 1 to 12, wherein the remote unit is located in a
first geographic region and a second remote unit is a virtual remote unit, wherein the processor
of the remote unit is further configured to conduct quality of service testing with the virtual
remote unit using one or more of the set of terminals over one or more communication

networks.

14, A remote unit as claimed in any preceding claim, wherein the set of terminals include at
least one terminal from the group of:

a handset;

a mobile device;

a mobile phone;

a mobile station;

a smartphone;

a user equipment;

original equipment manufacturer terminal;

machine to machine embedded terminal;

a tablet configured to communicate over the one or more communication networks;

a laptop configured to communicate over the one or more communication networks;

any other computing device capable of communicating aver the one or more

communications networks.
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185. A remote unit a3 claimed in any preceding claim, wherein the set of terminals are off-
the-shelf or non-custom made, standardized terminals provided by ane or more network

operators for use by consumers or subscribers of the ane or more communication networks.

16. A remote unit as claimed in any preceding claim, wherein the remote unit is configured
to receive one or more network tests associated with quality of service testing of one or more of

the communication networks.

17. A remote unit as claimed in any preceding claim, wherein the quality of service testing
includes any one or more of call set up delay, connect/disconnect delay, transmission delay,
total failures, call drops, failure to progress, voice quality, video quality, conversation latency,
echo, bit rate, error rate, bandwidth, jitter, delay, latency, packet loss, signal strength or similar.

18. A remote unit as claimed in any preceding claim, wherein the remote unit is configured
to send test results from the one or more terminals associated with the quality of service testing
to one or more control units for comparing the quality of service performance of one or more of
the communication networks or one or more terminals associated with said quality of service

testing.

19. A control unit comprising a processor and a communications interface, the processor
connectable to the communications interface, wherein when connected the processor and
communications interface are configured to:

receive one or more network tests associated with quality of service testing of one or
more of the communication networks;

cantrol one or more remote units according to any one of claims 1 to 18 to perform
quality of service testing over one or more of the communication networks based on the one or
more network tests;

retrieve test results associated with the one or more network tests from one or more of
the remote units; and

analyse the received test results for comparing the quality of service performance of
one or more of the communication networks or one or more terminals associated with said

network tests.

20. A terminal comprising a processor, a memory unit and a communications interface, the
processor is connected to the memory unit and the communications interface, wherein the
processor, memory unit and communications interface are configured to:

communicate with a remote unit as claimed in any of claims 1 to 18 for performing

quality of service testing over a communications network.

21. A network testing system comprising:

106



10

15

20

25

30

35

one or more remote units as claimed in any of claims 1 to 18;
one or more controller units as claimed in claim 19; and

one or more terminals as claimed in claim 20.

22. A computer-implemented methad for controlling a nelwork lesling system, lhe nelwork
testing system comprising one or more control units and a plurality of remote units, each remote
unit comprising one or more terminals, wherein the one or mare terminals are configured to
communicate over one or more communication networks, the method, performed by the control
unit, comprising:

receiving an input to perform one or more network tests associated with one or more of
the communication netwaorks;

generating a list of tests based on the input network tests;

sending the list of tests to one or more of the remote units for use in configuring one or
more terminals to perform the corresponding network tests and generate test results associated
with the corresponding network tests;

receiving test results associated with the one or more network tests from one or mare of
the remote units; and

analysing the test results associated with the one or more network tests for determining
the quality of service performance of one or more of the communication networks or one or

more terminals associated with said network tests.

23. A computer implemented method for perfarming network testing in a network testing
system, the network testing system comprising a control unit and a plurality of remote units,
each remote unit comprising one or more terminals, wherein the one or mare terminals are
configured to communicate aver one or more communication networks, the method, performed
by a remote unit, comprising:

receiving a list of tests based on one or more network tests associated with one or more
of the communication networks;

configuring one or more of the terminals of the remote unit to operate in the one or more
communication networks in accordance with the list or tests, wherein the one or more terminals
are further configured to generate test results associated with the list of tests;

receiving test results from the one or more terminals of the remote unit;

sending test results associated with the one or more network tests towards the control
unit for determining the quality of service performance of one or more of the communication

networks or one or more terminals associated with said netwark tests.
24. A computer implemented method for performing network testing in a network testing

system, the network testing system comprising a control unit and a plurality of remote units,
each remote unit comprising one or more terminals, wherein the one or more terminals are
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conflgured lo communicale over one or more communicalion nelworks, the melthod, performed
by a terminal, comprising:

receiving configuration data representative of a list of tests based on one or more
network tests associated with one or more of the communication networks;

configuring the terminal to operate in the one or more communication networks in
accordance with the configuration data;

generating test results associated with the list of tests based on operating the terminal
in the one or more communication networks in accordance with the configuration data; and

sending the tast results towards the contrai unit far determining the quality of service
performance of one or mare of the communication networks or one or more terminals

associated with said network tests.

25. A computer readable medium comprising program code stored thereon which, when

executed on a processor, causes the processor to perform a method according to claim 22.

26. A computer readable medium comprising program code stored thereon which, when

executed on a processor, causes the processor to perform a method according to claim 23.

27. A computer readable medium comprising program code stored thereon which, when

executed on a processor, causes the processor to perform a method according to claim 24.

28. A remote unit comprising a processor and one or more terminals, the processor being
operatively connectable to the one or more terminals, wherein the processor is configured o
perform guality of service network testing using the one or more of the set of terminals over one

or more communication networks.

29. A control unit connectable to one or more remote units comprising one or more
terminals, the control unit operable to conduct quality of service testing in respect the one or

more terminals over one or more communication networks.

30. A computer-implemented method of quality of service testing, the method comprising:
deploying one or more remaote units comprising one or more terminals, wherein the one
or more terminals are connectable to one or more communication networks;

conducting quality of service testing in respect of the one or more terminals.
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