
NETWORK TESTING FOR TELECOMMUNICATIONS 

Technical Field 

The present invention generally relates to systems and methods for evaluating communication 

5 terminals and communication networks, and more particularly to systems and methods for 

evaluating the performance of mobile network services and terminals using a plurality of 

geographically remote units deployed under control of a control unit for scheduling network tests 

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

Background 

10 Mobile terminals such as mobile 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 

15 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 

20 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 

25 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. 

30 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 

35 provide real-time reports of realistic real-world network and terminal performance of all of the 



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: 
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• The requirement for differing and overlapping monitoring and testing strategies, 

particularly for Mobile Virtual Network Operators (MVNOs) and/or for telecoms networks 

having multiple operators; 

• The need for specialist proprietary terminal hardware; 

• An Inability to support and/or toot hondoots having Multiple IMSI (MI) or Subscriber 

Identity Module (SIM) apps and/or basic (non-smart) handsets having non-smart SIM; 

10 • An inability or inefficiency in providing continuous global monitoring required for 

verification of end user services; 

• An inflexibility to provide ad-hoc tests and/or modification of scripted tests and/or 

subsequent test schedules required for targeted and strategic fault analysis; 

• Lack of flexibility to mix continuous monitoring with targeted and deployment cycle 

15 Design Verification Test (DVT); 

■ In ability to update SIMs Over-The-Air (OTA) with new settings and features for feature 

testing and production updates; and 

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

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

20 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 

25 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 

30 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. 

35 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 more communication networks using at least two 

terminals of the set of terminals. Additionally or alternatively, the processor may be configured 

5 to perform quality 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 

10 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 

15 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 

20 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 remote 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 

25 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 

30 may be located in a first geographic region and a second remote unit may be a virtual remote 

unit, wherein the processor 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. 

35 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 

40 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-custom made, e.g. standardized, terminals provided by 

one or more network operators for use by consumers or subscribers of the one or more 

communication networks. 

5 The remote unit may be configured to receive one or more network tests associated with quality 

of service testing of one or 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. 
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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 

quality of service performance of one or more of the communication networks or one or more 

terminals associated with said quality of service testing. 

15 

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 to the communications interface, wherein when connected the processor and 

communications interface are configured to: receive one or more network tests associated with 

20 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 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 

25 networks or one or more 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 

30 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. 

35 

In a further aspect of the invention, there is disclosed a computer-implemented method for 

controlling a network testing system, the network 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 more terminals are configured to communicate over one or more 

40 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 more terminals to perform the 

corresponding network tests and generate test results associated with the corresponding 

5 network tests; receiving test results associated with the one or more network tests from one or 

more 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. 

10 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 

15 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 

20 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 network tests. 

In a further aspect of the invention, there is disclosed a computer implemented method for 

25 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 

30 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 

35 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 

40 perform a method described herein. 
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In a further aspect of the invention, there is disclosed a r er note 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 to perform quality of service network testing 

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

10 In a further aspect of the invention, there Is disclosed a computer-implemented method of 

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. 

15 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 

20 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 

25 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. 

30 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 
35 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 

5 features including the properties and functionality attributed thereto, from one embodiment may 

be interchangeable with those of another embodiment. 

Detailed Description 

10 

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: 

15 • Provision of a cost effective testing system; 

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

• The ability to test the network using 'Real' SIM cards, including terminals having Multi- 

IMSI functionality, advanced Applets and supporting SIM-based databases, etc.; 

• Ability to efficiently upgrade the system (for example, to upgrade to LTE testing etc. by 

20 upgrading or replacing terminals with newer models); 

• To provide flexible test scheduling; 

• To provide continuous monitoring; 

• Capability to mix ad-hoc and scripted tests; 

• To provide distributed processing; 

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

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

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

• Possibility of distributing scripts over multiple remote units; 

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

30 • Support new inserted tests while still running existing schedules; 

• Provision of off line testing; 

• Provision of self-monitoring with automatic recovery of terminals/handsets and all other 

system elements; 

• Reduction in site visits and down-time; 

35 • Provision of self-configuration and setup of remote 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 

• Ability to generate alerts teased nn network renditions that can be  used to trigger 

5 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) frorn one arbitrary location to another arbitrary location, wherein 
10 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 

15 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 

20 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 control unit 106, it will be appreciated that more than one 

25 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 

30 104 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 

35 more network test(s). The list of test(s) may be sent over the one or more 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 more 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) 

5 operate over. In some embodiments, the control unit 106 may be automatically configured to 

generate the list or lists of test(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 

10 a processor configured to perform quality of service network testing using one or more of the set 

of terminals over the one or more 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 

15 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 

20 104 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 

25 Network (PSTN), wireless network(s) such as Wi-Fi networks or telecommunications networks, 

for 	example, 	2"d 	generation, 	j—rd generation 	and 	4th 	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 

30 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 etc. 

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 

35 multiple terminals. A terminal may comprise or represent any wireless device capable of 

communicating over the communications network 102. For example, a terminal may include, by 

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

5 102. 

For example, one or more communication networks 102 may be operated by one or more 

network 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 

10 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 

15 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. 

20 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 one 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 

25 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 (MI) or Subscriber 

Identity Module (SIM) apps/applets and/or other SIM-based enhanced functions. 

30 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 smartphone 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 

35 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. 
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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 remote unit 104 may configure the one or more terminals 

5 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. 

10 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 

15 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 

20 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 

25 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 concurrently by multiple terminals. 

30 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 

35 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 
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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 

5 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 

10 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 

comparative 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 

15 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 

20 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. 

25 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 

30 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. 

35 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 
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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 

5 embodiments, analysis of the test result(s) may be performed locally on the remote 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 

10 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 

15 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 204c associated with terminals 210a-210m. The 

20 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 204c. 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) 

25 associated with the one 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 

30 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 

35 additionally, the one or more terminals 210a-210m may be pre-installed with the one or more 

applications prior to being connected and/or coupled via terminal interface points or ports 208a- 

208m to the remote 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 more 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 

5 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 

dcploycd and/or turncd on and powcrcd up, thcy can communicate via one or more of the 

10 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 

15 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 

20 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 

25 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, remote unit 104a, the plurality of 

terminal 	interface 	points 	or ports 	208a-208m 	may 	comprise 	or 	represent any 	suitable 

30 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 

35 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 

performing a network test over one or more of the communication network(s) 102. 	In additional 

5 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 204c from the control unit 106 and for sending test results from the 

10 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 

15 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 

20 as PC 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 

25 services and/or radio frequency units. 

Network System 

30 

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. 

35 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 of example only but is not limited to, a mixture of scripting, ad-hoc tests, quality of 

service network tests or other network service tests etc. 	The remote unit 304 may be 

"parachuted" or placed in the field at a geographic location for performing one or more network 

tests over one or more communication network(s). 	The remote unit 304 may include or be 

5 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. 

10 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 

15 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 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. 

Referring to Figure 3, the system 300 includes the control unit 306 that may be configured to be 

20 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 one or more 

25 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 to per forming a rietwork lest 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 

30 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 

35 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 alPB Commander") 

5 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. 

10 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 

15 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 

20 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 results from remote units and associate 

25 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 316c is an optional component or module may be used to, but it not 

30 limited to: manage the operating environment of the control unit 306; manage the network 

connections between the control unit 306, one or more 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. 

35 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 result(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 from the user interface 318 and send to the 

correspondina software modules. 

5 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 

10 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. 

15 For example, the notifications 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 

20 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 

25 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 

30 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 

35 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 

5 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 

10 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. 

15 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 one 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 

20 312 (e.g. "jPB 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- 

25 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' 

30 application) may be controlled 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) 

35 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 

5 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). 

10 

The management module 314, on receiving the list of test(s) associated with a network test, 
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 

15 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 
20 more SIMs, which may be fitted to the terminal 310a. The one or more 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. 

25 Although the remote unit 304 has been described as receiving network test(s) and/or 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 

30 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 

35 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 

5 to perform the uploaded network test(s) and/or list of test(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 result(s) associated with the 

network test(s) and/or list of test(s) may be retrieved form the remote unit 304 when it is 

10 returned from the field to a location that has access to a network or 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 

15 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 

20 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 

25 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 possible or 

30 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: 

35 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 shelf terminals. 	I 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 

5 deployed to test one or more communication networks that 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 each of the remote unit(s). 	The remote unit(s) may store the test results 

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 remote unit(s) and/or terminals(s). 

10 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. 

15 The output notifications 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. 

20 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 

25 be connected to the control unit. The input may define one or more network test(s) and/or may 

select 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 

30 select one 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 result(s) 

associated with a network test(s) may be uploaded to the control unit from each of the remote 

5 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 

10 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 

15 may cover a geographical location. 

Step 604: Configure terminals(s) to operate according to the list of test(s). 	One or more 

terminals in the remote units may be configured to conduct the tests. 

Step 606: Monitor terminal(s) and receive results generated by terminal(s). 	The result(s) may 

be stored and/or compiled on the remote unit(s). In some embodiments, the remote unit(s) may 

20 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 

25 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 

30 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 more communications network(s) 102 may include one or 

5 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 

networks using one or more protocols. 

10 Via the routing, the call is transmitted to the specified terminal in unit 104B per step 3, which in 

this example is expecting the incoming call. 	The specified terminal in unit 104B answers the 

call (step 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. 

15 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 or only 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 

20 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, 

parameters specific to placing the outgoing call and/or receiving the incoming call can be 

25 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 will be understood that other parameters may also be specified for monitoring. 

30 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 

(Vol P), 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 

35 collection etc. 
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Although in the above example testing has been conducted via a call placed by one of the 

terminals to another of the terminals, in additional or alternative tests, the test can be the 

transfer of a short 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 

5 message may use any known telephony or internet based protocol 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 

10 test can require a terminal to receive an incoming call 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 

15 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 

20 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. 

25 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 or 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 

30 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 

35 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 

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

In some embodiments, 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 

10 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 

15 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) 

20 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 Identifier (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 IMSIs 

25 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 

30 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 

35 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 

5 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 

10 

15 

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 mobile 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 

20 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 signal 

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 

25 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 

30 and/or stopped, the destination MSISDN, the dialled MSISDN, a disconnect timestamp of the 

originating mobile (MO), 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 

35 test criteria detailed above with regards to incoming and outgoing calls is different. 
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Although in this example, the intormation which is accorded requires only details from the 

originating mobile, 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. 

5 Similarly, testing can be conducted for incoming calls, wherein the following type of information 

can be accorded, including 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 ringing 

MSISDN, the expected MSISDN, a ringing timestamp, an answer timestamp, a disconnect 

10 

15 

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 

20 scenario detailed below. 	Although test results can 	be obtained via individual 	handset(s) 

receiving or sending an SMS (or similar as described above), in a preferred embodiment, test 

result(s) are obtained 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 

25 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 

30 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 mobile 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). 

35 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 

5 execution started and/or stopped, the result (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. 

10 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 

15 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)). 

20 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 

25 ), 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 

30 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 one 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 

35 (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 different parameters can be 

selected and/or defined. 

5 

10 

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, 	result 	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 embodiments, a user can manually schedule a test and/or list of tests and/or vary a test 

15 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 

20 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 

25 to: ICCID, MSISDN, name, serial number, IMEI, and/or a search may be conducted. In 

additional or alternative embodiments, a handset 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). 

30 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 

35 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 

5 The systems and apparatus described above may be implemented 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. 

10 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 

15 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 

20 "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 

25 software 	may 	at 	times 	be 	communicated 	through 	the 	internet 	or 	various 	other 

telecommunications networks. Such communications, for example, may enable loading of the 

software from one 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 

30 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. 

35 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 memory, 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. 

5 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 

cn-Rom, DVD or DVD-ROM, any other optical medium, any other physical storage medium 

10 with patterns of 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. 

15 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 

20 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 

25 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 

30 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. 

35 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 

5 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 

10 scope of the invention as set forth in the following 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 

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

System Architecture 
Parachute Box System 
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The parachute Box (Pa) provkles a distributed telecoms testing system able to continuously monitor 
a network through a mixture of scr5ptint and adsh:K. teats,. PB works with user equipment, generally 
smartphones with standard cillit cards. This permits it to run SIM card appliCaVons in the field 
allowing it: to MN test a modern SiNt card. The system oninprilses standard PC hardware and 
standard smartphone hardware in a robust case design.. User equipment is interfaced to Ow PC over 

interfaces such as USB allowing easy fie id upgrade to the latest models with new band plans and 

radio freqs4ency units. The system is intelligently partitioned as follom. 

JPB Commander 

Typically one per system. Can be more fdriaidt tolerance- 

Overall system cortivBer.. 

Presents interfaces to staff and other systems. 

Test are entered and distributed from controllers 

Notifications' generated from reSkiiIN of tests. 

Runs many— 

jPB Box manager. CParachute Box` 

5 
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1 t>0 Nffi 4 t points of interest in target markets 

Receives teat Sdled Wet; ffOral COMMartden 

Controls many... 

i.PS device 

Array or devices per 'Parachute.' Box 

Standard prodection device's such is hot not litnited to: 

Smart-phones, tablets, data modems cdontes'), NUM terminals, WiRsonlY 

May be loaded with Device Manger 'helper' applicatiori — accepts commands from 

returns msofts to Box manager. 

and 

Contains._ 

Test SIMs 

Usuaily off-the-shelf clistomer production SliVls 

Can be from any operator as well as the sigtern owners own net, 

Notifications 

Output: from :iy5tern 

iSenerates; (exampies„ not limited to) 

Ht.-man ioadahle 'Dashboard' Alerts 

Controls to other network elements 

Statist iCai .systtm,  

Customer information 

User itaquestillestaorise 'interface 

Provides program ming interface and results screeris 10 human operatots 

RtionItoring programming 

New ti -iture MIT and functional testing 

Strategic targeted reactionary testing 

An description follow.s; 
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User interface and Dashboards 
Pa rachu te Box Sys em -  

Introduction 

The intent of this, document is to desceibe the user it 	that s*,411 support ali functionalitles of 
the Parachute Box (Pal Bra -version. 

Please note that the SifeeRS- pres,ented are illustrative, aimed at clarifying navigation, as well o 
ileids and data. 

Pro-flits 

Lisers that have access to the Parachute Box moduie will have one of the following pt files: 

• ligaiLanhc this kind of users will have access to read functionalltles -except to some fields 
that will be hidden (see PIO re information in the functional ties described Mow); 

* 	Read and e*egile; this kind of user will have access to the Welt ftmotionslities as 'Read only 

users",, and can eneoute tests and scenarios; 

• Bead and schedelp: tNs. kind of user will have art e t,,rpe el attest.  as "Read and execute' 

and tan schedule tests and scenarios; 

* 	Fuji access: this kind of s6ens will have atcess to all In-Exile-ma Ries and all type of operations, 
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PB Menu options 

Access to Parachute Box rnetw options, wilt be determined by the user profile.  

If kiaell user h $ "Read only orrAle, the followir% menu will he dispayetli: 

- ReNoakes 

list tows. 

list Dinka 

heagliom 

[41$7111"4 	ell d4W f[AMR1 

UM Egeottitin 

ScgosiDs 

List Sara 	el 

Ttits 

Ust tefes 

ff the profile i, -̀ 4P1..an Ksess", 

the follovding menu: 

'Read and sclwittit' or 'Read arld execute' wel 

&worm 

List ilaas 

List Dosien 

Uctokots 

IK pregmA pitamtki asil &Med 

: 	List haaiticas 

Smaritis 

List torkirlo 

Tem 

Lialastss 

' i•ilerlik 

SKI 

lea 



Th.....„..t., 

List boxes 

The 'Ust boxes' 

The 'list boxes" 

Balms page 

i 

• 

... 	... 	--- 
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\-- 

mem 
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gficwelke4tes'arts 

entry wit' 

win tivi all 
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cl::11.k..,:,..• 
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follouir 

• 
'4'FCOtIrtpia54 6"iffirtnatkot Abmit online hoges 

engine boxes an,d rlevim.s that are connected 

the Steps dewribed in the flowchart 
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When user setects 'Resources > iisl Boxes" menu,  entry, the 05t boxes service M/1 be 'awoke& to 

ease of error., ao error message witi be displayed warning the user. In ease of success the followins 

vivw wilt be displayed: 
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The foll'ewirre table ,..-‘xeNetitsi a dint-Agile') of all the 41fermatibb that the previoiA screen area v4tt 

manage: 

attat" area- in tl* aim i0 bia:ge,  wiR be listed 

Ffekl %line Fiefld Toe,  Fieki Stew • 	VitNe Atttlon _ 
acmia —  	 , 	Text Reed ortiv TrisiE 

.. 
aiLletpe 

f 
Text Read 0 tzisi 7 PAIR On row tvletthy, 

Boyez 
table City P-2xt_ Read enhe TRUE .. 	 ---- the "7e4Ats' iota 

Cc-AIM: craw 6.;ic.wicta Text 	Rea orh 'FMK.. 1.4§11 be re...0-3v..'t 
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List devices 

The 'list tie%kte View %mil list all online devices itrid allow to see the detailed inrorniation of one 

selaci;e4 devke. 

The List boxes activity liv411011Qw the steps described in the fidwtha it bekm: 

Dowices page 

[ 

1 
1 

TXt'itsibsse isitton seigAim4 	I - VKAPetieVb -NW.  Nita 

I 
I 	 .i.)h '0 Qautsr' SiS;k: MO St:kIlSkitkl 	 I 

1 

-----r .... ... 	,. 	. 
show rtsom avow,  tww. 

1 

....../„...— 	 
__ 	

I .....)...."----1  
Show 1St is4sts tabk 

) 1 
l'sstozitiw tiv 41.6s iShv,x' setigt:vs Ow 

Irest tlei 

I 

ails ;1 Ne.,,,.. 	,...,, 	,...,..., 	„.., 	.., _ 

I Om .T4ssi:mwe'' cam' `1"peit wiiii9 Siindo.4ce stse:iitim 	 1 	(See Titst stt4Ah e•stibitte  
••••••...,••••••••••... %% 

1 

.ar.....r. 	

".""1.....>:  .1' Q:: l'ALT, 	Ptak ima.murtian• AIL 	•  1 

I 
; 

Okirmas 2 — List eleisrmit Astiviky 
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When use selecl$ "fiesnarces > List Deviats" menu entry;  the list devices serviCe MR be invoileit PI 

case of error, An error rneAsliige Will be displayed warra.ng the user. In case of 5ucces5 the following 

view will be displayed::: 
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Reid Status Visible 	: 
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1 	
See 742,ty1Q  !.'..ipp,FA'' ltiklw 6.1.r Wie(.1 iskreAzzalifk0 

Device details 

WfTten :..mer selects to 3kte Sti'M details of o delike;  the Following view AO be disiplayed!. 
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The following table presents a des:a-lotion, of all the information that the prevfous screen area will 

manage: 

"Oeykcettegaie meet- irk C31iS AVIA -the der.aik 6f the lo..lati,di deitric•A *hi he preArneeil 
-- 

Zs-kti 2 
w-.--- ) ---; 
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- ---_, 
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Executions 
. 	 .."....... 	 

The "ExerutEons' menE..t entni will ent-;orope,1 information about scenazio.s and test execution& 

Executions overview 

The 'Executions overview" view wii$ diwkiy three tables. The first table will lest the next executions, 
the second one WM lysf execotions that are itt progmss„ and the la 51 table wiR list- the lost finished 

The "Executions oversiew" activity wilt follow the st'ps described in the flowchart below: 
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Whert user sAects the 'Execuitlons > Cliverview, the foOowing: View WO b dis.,.,layeci: 
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List executions 

The "List executions" view will display information about ail executions, and is 	can view detailed 

inforniation abut t the selected exectitiors. 

The 'List executions' activity will follow the 5t4ifS described in the 

Exetutildiaa par 

flowchart below'. 
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When user seiectg the "Executiont > List Executitme menu eiltry, the foltowing loiyll wiT te 
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Execution details 

This view will display the details of a:n execution that was previously selected. 

Calif. execution. details 

When user Seteet5 tO See the details of an e:xecution of type "cmr the followtrig view will be 

displayed 

- 	---A tee 0 r--   ._... 	,........._......_,..„....... 	 vr---1) 	:-,,---„,----r--r- :1-----. 	. i 1%..,:ectM".,"-"a I. 	 • 
ri....4. 	k..*-..-te,i-5. 	:. 	• - 	• • 	• • 	. 	.. 	_ 	.... 	.. 	. 	: 	. 	. 	•.• 	• 
; in3sni 	 ? 1.',....E,bc: 	i 	$1t.,14,74,0..K•0 	 .........•......,M.M.V. .... — 	— . 	............ %%%%%%% 
5t$$Ct4. 

21.....ns 	$.1pi. ti.7 	 k.,,ok:9:pns4.0/41Gme .sy w..::,:p,tcosee 	Av(4.,....N% K., ^ONO. 
NISI..vd..y, ZZ6k.":01.051k 	 4.NISS,.*. I. 	..1!..N 6- 7:: Ax 	Ileati f..,x,. 

oeStOn 	f•itc* ,...5 	 kwuctimwer V<4 AkIli i.i 	 Imtriimii41.4blife*Nak 
1•44t$14N..,10. 	..}1 >Y4 lt.Y.M•q 	 4t441C 1.006K+4,4141.0. 1% 	4i '.:, mAtceons; 	zw-nonna. 	E4..ined.A,...: Oil-mg. trot` Alt- 0,- ‘4,,,I4 it-Int 	.....,4464..iktio WKWAN k.:9 	 .4“.....4.1.: bl.b)..ISIS,..M.:, 

.... ip:0.10. 	 Ff /nrit*Clittr4 RR ..Ct ICS:SC 	MX. 	0,...M94..f.04 awe* 
NSNNSW.MUFF iK.N.n,..,:, 	 tx•-lin.!6AnE.134,enn: CA4WrAl.1.: 1•AW.I.X. 1... 	R.,,,s*:: 	 RT.i.eta?,I*W 4 ..1.0AWFAIk 	 !64ni*Iekkaftb5mgi..- :, i ax .2.5.-4.4 MCP •-.A•1:Mtal 	 A.,...t2kM.K.W..11X OVA: WC i.,•11...- 	 teNfroAtit•Ve. nr-nika..$ 	 An...tinsocemnt, ;I W-0* ,.... 	NAM 151.,..1 

1 	 4Pitixtt+NtO41..snnr., 

1.: 	
- 	 Oink•-nenkOCUOwn,nek: 
i0.7..n.00xtle.i.2.00 am.& 

1 	i 	0 p :V: 	- 	6* ,,•' 
t0..vrt n 	f-am-y. SN 
kut•Atek.kt34 	‘k•sitellyykOk 

i 
i , 

. %%% 	.: % ! 	.. 	.... 	. 	_ 	...44-.: 	
•••••,,•••••• niA.R. 	 ......,--,.- .:.............,............:,....;... 	 .... 	 

. 	; 

•  
•  1 

...i  4 

. 

.. 

... 

.,... 

Flg: fi - tali execotWn detalh Nage 

49 
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follohieg tatIle preseots a dest:ription of ail the inforriatim tOat the previlma screen area wit( 
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%IS exectEEIGn detaila 
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Me following tobik? prewst".5 
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The following table present.s & descriptioil of .40 tiffs ki in for/Nition thzit the prtioiOuS- S.;:tre&i atva iAifl 
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Incornliv SNIS exectlitrin details 

Aftwri user $e€.,ects to see the detail of art executioe. of type incoming SMS'" the foilovideg Vim  will 
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The folitharin,q table presents 

MiR Pap 

a description of all the irtformatim thot the previoi.E5 s:reeti area AO 
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Scenario execution stans 

when user selects to seR t 	dei.:aiL of' an executbn of type. *Scenario°  the follow rig view will be 
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Scenarios 
 

 	.., 	_ 	..... _ 

List scenarios 

The 'List scenarios'" ..4.:iew w 	disp:ay Ofounation about all scertalios :and user can view cletaiWi 
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When user selects the 'Scenario 1,. List Scenarios' mew entry, the following view will be displayed: 
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Me foltowiog table presents a tlescriotlon of ;AEU the aformation that the previous screen area wni 
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rile following table preseets a description of all 
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Tests 

List tests 

The 4kleste view will display information about all tests, and kzer can view detailed information 
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When user selects °Tests >List Tests" menu entty, the follow iA view will be displayed: 
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The followitig tabie presents a description or all the information that the previouS Kr.eel 
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The foltoonng table presents a deserip4on of aft the Fsfornlation that the prelikws screen area wai 
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The foRewing -table pre5gmta a tiestriphon o1 
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— -- 
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SMS: telt details page 

When user se?ects to see the details of a test of type 'SAAS" the foqowing view va be displayed: 
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The foRowing tabie presott 
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Outgo tg :SKS test details 

When user setests to see the dtteiis of a tesst of type "Outgoing Sik4Sa he foliowing view will,. be 

displayed: 
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The following tisbie presents a descri;pticm af all the Infunnekm that the pre. view; 5crelth 4.rea will 
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Ittcoltdag SMS test ti*:Itails 

Whoa user seietts to see the. details 
off, 

 a test it type "incoming :WS* the 
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Schedule 

In -"Sdietttle4  rnenk.4 entry air  can .schedule a test, scenario or upload a file that wM have a Irdup 

tests and soenarlos, 

of 

Schedule scenario 

The Schedule test activity will follow the steps eescribed in the flo w‹. ion below:: 
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When user seietts "Schedule > Scenario" menu entry, the "Schedule ScenerW pose 

displayed: 

view will be 
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The fOltnwirkg -ta4le presents a description of 4 the inforakatitIrl That the previous screen area irlell 

manage: 
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Schedule test 

The Schettule test attivity 	fallow the steps descrihed ln the flowthart :below 
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The foliwoing !::.oble presents a deseriptioo of ea the [am-Elution Mat the previous Stret11 area wil1 

rnanake: 

'Sched9As test" woit - f33 this et-ei.a woo:v.41g input tket test &toile 
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ReRSKiVe the Sid:An:CA 1-Jae 

L-- ....  
When lite !Meals She 'Text: type,. 

.„.. 	.. 
clowscling.tm Sale': 

— 	  
twat seiea.es, soomtiedd vii6 ..,_ 	 

h,...00.t..t ,i,i•iw: 
.:—.....—•,--4 	. 	"" 
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&tech1'W 	tiNt 

ff use seem the te5k ty  'Ter, the Wowing view AO be 415:PlaIced: 

-...:- 	 . ......0.=Di 0D 	 --------.=._,......=:.-.:•=z,,," *** **** ___. 	 ! 	. 	,•,, ........-i....;7--1: 	7 	---- 	 ---  _-=-.. 
• :--- I 

tk•NO.I. lot cu. 	 11,,W, 1.-47770 	1.44,A.: 
*rw-,6ez. 

NW.% 
Ver.rov.,:aN•rk .nz....,Si:K: 

...e.....i.N.M...i.vom...... 
.i.i.W.,41 

,. 

VAS:i. 

2C410 

kt.P.,1 f,rx 

%. . 

w.. 

	 ......... 	 :., '1M 1A...)..k..bit. 	 N.3 r...1., 	 ..! ,.7.: 

... 
,...... 	 : 

ut,F.049 4!., 	 .: 
AVM A.,.. 	 --, 

..., • 	 ..............,....0.AVAVANN.s....w, 

A 	....... 

'''' T N"eirf 

• P.i‘x ••,t,i- .kl• 	 i . 	.......-. 	.... 	....................... 
. 

.......................,. ........ 
:—.....,... 	..... 	 

i 	 I 	 • 

1........".c...111-.2.iii,„1 

 	* 	. 	 ._•.......,•;,...4.,.:.::::.u...„  ......... ..... .. ... , .. ... .... . ,......_,...........,..... 	 • 	 . 	 - 	_...•-zi 

Ft. 24 - all,:NIt.iks. c0 t,,?s,, pis. e 

The,  fetlowing tWe pretsepls a ciesc6ption of a0 the information Otat the previous 	t,':reerl zrea will 

martagn: 

---- 
fUld Name ineild '6%* fle4r1 Rata 

---- 
ttergoR YAM. *Attie 

"............. 
; Wait msov rr, RS,  tiOlk,':tha l'oxt Mitt mantiiitafv 

, .. A. 

- 
. 

Yaks 

: ou:zauoo LT,3A wrii: itiaodatoo4 
, 	 p 

'171.UE 
........................................3 

--"'"--1 	 ...-- 
Mix dkal;Ing clay 	 'Iola-  

-......... 	 4-- . 
Vitt-i•I.e nal-166Xtu,'Si . 

..... 	.... rill.A. 

Ringing Wm Te.xt ),.1.rtit 	tIdat,f3.-f7- - TRUE 

MO s;.! 	0 ,Vi," V,,:U r von" 1-..„)r inort iptiuma,W1 
MI 

..........  	 ........, 
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Sthethile el ftroing call 

If t.MT sf*Cts the i'est type 'Outgoing Cairo  the follOwim view will be displayed: 

ree 0 	----„,,,,—„ 	 — 	 —,.. j ___-__•=gt __ 

'Warm 
Iki &NE 
IN Pec.. 

4‘ .....iNv 
(•,c•,,ix 
ti,!, h•,,S,'SS,,, 

i•Riakk 
E&.,•••.‘hs 
INN k.. 

SOAK. 
Ict.*:40. 	. ,•:# 	' 	• 

i SS-4...,exo 1 
W. 4)•4%.F ..0 

• • 
..... 	 

..S 	 ft•MOnt 	
...,....... 

' 	k awx 	
' 

1.¢045 We NO041.11 
.....................,..... *;,, 

' 	Del•SI.SVOitt.:11 
tv.ixo: 

i 	 ' • W.V....NV.13.404.....1,........inweam,..• 
,11=.1., „,ve „ 	 ,.....* 	,..........,  	 ,....... 

*t §Cfrra:4...1 

'n " ..—::::.,%L...t.zw.::: 	,, 	' --..' ' 	" :9.,:.! 	......r. 	.,........ 	̀1. 	 .iligger 	'z' I 	2•201 

1 	M 	.c.,,°.'" ..) 

f

..  	 . 	. ....ilrkoo i 
.. 	. 	.  	,, 	,., ...-.,;,17,,, 	,.....-,--,..,..-- ,, 7 ,,,,,,,,,,, 	".."' 	'....'...`...-•-- 

ig. '75. --.5..,7:1'wdu. orgoiiii.eil teat page 

The following table presents a description of an the information that the previous t-zreeri area wRI.; 
manage: 

Red Name 	4......,,.. f12k1 Nur osci sunis otfarAtvekut 	77/707:47. 
.....„,ei„.. 	 

Welt trAwrzes iin-k.201.r.: 1 ext at,r,te trant.NtOry - r 	.E.Fuo: 

MIMI tati*r* FIAISON Text 
,........., 	w........—..—, W:Ite me riOa Ltary ..araa.,,.••••••• 

4 fRI..1E 

Ok.kriitoe Text k4t r§Ka irqndiltzicy TRUF. 

MO ..4ee INMf.e.eekaigg" fg..);•: mom infvrrs Loic,ri 



Schedole inoomItig, 

if user slects the tog typeImtrtiag Car, the followl:eg vim wii€ be diS0aYe& 

l'Ag.:.. I :mans 	I  

; 4•PN% 

: 	i,e4 '1,1 
R.N.. 

4,61,N, 
3. 	W C&F.Ft.: 
1::4Ce-,&Cc 
[ 	tit F.N.Y2-.1. 

,::Ca 
N..-cc 

ce:xisSe 
loce& 

•....* 	' 	:- 	--. •: 
:•&:.8 C1c 

. 

• 

. .......... 	.. F 
	 4i,......' 

The fOikmirig 

rtlitriage: 

1,41%4 ex.?). 

re..VX 

*Ile Stl.0.1... 

t
S 
	1111:41.~1:5.2kC 

0.-F4  ..,.x..,.• 

Pm* :1•kct 

'1,18... KC L 

&..:CWX•CC-CFcs`Cst. 

&h:VC:C.:1 

uw,......-.-... ........ 

.. 
... 

.........,,,........, 
— 

... 

	

. 	. .. 

	

. 	, 
. 

. 

	

' 	• 

• :',' 

••:'; 
:::, 

:?..:-. 

SF..•••11&-:  

. 

• 

• 

i 

• 

.... 

I'4 ''V:  Igt?'ttlal 

DoriCex 

Risltsc tbyt, 

[VW& 0::: g•CIM 

r 
__.„............4:tL._ ........ 

that the 

-,--..„..—. 

l• 

• 

.......1.-- 	- •:-...,..,.--1 

F" 	A.-Li 	r.  I...1 	1 	• 

ff. 1f1LA..1&..,.11 

b"  .ri 

,„_.........". 	 

Pg. 2f, - 50e0k,:le ier..•nmkng 

Of ail the description tie presents a 

.,:irii3 trmi• pav:',. 

information previous screen area wifi 

FfeldN 

,sx,_, 

Fe,ktly 

- 

field Stem  

Write 

Meridiltoty •• • 	—, 

 Etett Va *  - 
„,,,,,,,,,,. .r.y...o.„wil.ww.,•,.. 

• 

VisitTle 

tRin 

04404e 
• --, 	,WI N,••••••• 

'41,1/41t te.oures tiinenut 

irxiran 

Ted 
..- 	-. 

Tesikt 
W:Ite 

• 
- 	—1 	 

utvE 

MO MUSON 

4— 	•--1. 

k'xpecn•-•...d MO MRSDAI 
w. 	. 	,. 

tttieltkng.6:rort Sir 

l'...ibie  ,mat 
Mamietq-N 

---.... 

T.PE;A.-. 

l'AVE 

TEL= 

vvtket: 	4.,,,•ctaT 4kSqrt:541.10 NISISDN, 
a :new -um ve01 be •;:f'03tat 

- 

Tivt. 

Text 

1-1:Mte 
M6dotory 

. 

• 
— 

1 

WM* 
Me.eldators,  

i 

i 
—I 

.1 

.......-1 

— 

Ritig.5eg Time TOG 
WOW 

i‘itanatOnt 
• 

,___,..,.,...,..._ 
'I RUE. 

'— 
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Schedule SMS 

tf user selects the teat type 'SMS;', the following view will he.  disPhilred 
••,••••••,•••• 

..................... 

ismrnk .7m.  kamk* z. 

kw:ma, 

i kaal.,x• 

,, 
	,.. 	- 	• 	 ,.. 	. 	• 	. ''''''''' i. 	 - • • 

kla(W1-1.,..14:k 
'''' ." 	 ..... 	 %,..   ........ 	•-• •-lkk a.,,.,3 

209.-k•••s 

CW,Mt 

SM.WaMM.,  

::Wma 

sa.k.,. 
qr.:, 

W. 	•, 	•:.;;. 	..! 	• % 

.e.. .v 	 t. ,s9,• ,ein ...."711 	Q.c.w, 

kwakackw: rot...ant ,...mammmawa*manw.ms,ww.makmawmamaWaw,wm,a,,m,-,w," 

	....ma..., ... 
. 

mxm• 1.'1-  

i 

1 	 • 

1 	
.. 

	...............— 

• 

kkx :dkkkkkikk4 	i 

mk..km.,kw 0 ....,,waw........,.......w..........................-. 	 ...........,.........1 ": Pikkwa 	. 	......L....... '17.-A---.-.'''.."'::::::DE  	en... ..... 	'' 

- 	: 	• 	• 	- 	 

I. 	. 	. 
. 	L 	ta..=.j 	-' 	. 	• 	.: 	., 	!• 	-- 	:-.• 	.-- 	 . 	. 	, 	. 	: -. 	: 	i 

	

 	•• ' „„,......-..--..:::•L=-::...:,........7::....::'• •- 
...wa 	,,,, 	, 	 .......,...........,.... 	  

tr:i.....;57- - Skl-kekiLklk SMS :,i.,:.4 psp 

The: follow:log table presents a ciesctiptifin of all the information that the previous screen area wig 
reimage; 

Fit:4d Mem Mid I'Vtae „ 
Mete taus Default Valve .. Visible ........„...—. 

W1k. OfiT.Ig.1!1 Te4<t• Wilttl.. e•rAmiatc$ri • MA 	• . 

l.3 ttl TeNS. Witt ri-WkkklaMY 
. 

- wam.. 	.........,-; TRJA 

Wiit resourtas 6mee.avt Te...xt IVrit•7: mi..awitmli 
• .......--• 

- TRUE 	- 

.,Sre:Kt 'reg. WO% ritiorvekV9rY • TRUE 

MO 
Sree '.E26.110,s&M" f•Dr mom initmnutimt. 

MT 
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SC1184M0 outgigng 5N1S 

ff user selects the test type "OutItoirl& WS'', the tilikming view wig be 65,943v:el': 

v...........,,Nw '"•".••••••`*M c5 ...), 

'.I - C S.v.-  , 

' 	::-S-ilt;Dc. 

5,...1 

4815.456.261 

'4.... 

Wc 

SA N... 

Se36,. 

ix* N• 

" 	 

The following 

manage: 

1k..i.ol. 2..x 	).. 

1.1N.4.ii,,I .«..M 
,S.V.M.N.1.1. 12NN.Vetle...0,..............Wr, 

NkiS.snt.w.. 

l'amitO AM! . 

1 

4.1. bli,,,X11. 	44,7C 

 

... 	. 	. 	. 

........... — .......... 

^r.
lo.I.1. 

............................. 	 v. a v ....-mm.4%, 	.ti 

i• 

... 

., 
7;. 

ar. 
• f ,., 
.., 

1...t.i......,e -C, 
,..-.,••••-• --. 

- 	. 	- 	:-......:.........i., 

the prtviOus screen 

Default wage 

t 

4+,  
I 

3. 

.I. 

........ 

ortia witi 

Visittte 

,„...,‘......... .. 	. 	 .:....-}....:"................ 

..',.ti - !..2,:.i.w_cf u§v eid&KIne.S1•45. se.IS me 

Caul ttf all the iOarrnatiori that 

--. 

N. 

table presenit$ a cleqcrtp 

gekl Name Fled 1lMe 	Fief4 Sotto 

Mot Ow at.Swil Text' 	itiikiW mendeketii• TRIFF. 

Wait seitkatte titriesout 

txstlEvall•on NISW,IN 

Ted 	Write votiOettmi 

ToS. 

'sgUE 

TRUE 

Ted Text 	WOW mailetesy • 131elk 

m0 'See VgtemiAKtiy:1:' fns more inlemertion 
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Schedtt_le lincoming 

If use.r$electg the 

e0.'4 t="'—"- 
- 	..S.47474•:•: .1 

4i•i•00.1: 

0i :,,,,:%-e 

.:•,...01 

`.00:.0•••••• 

''''' 
CIS Mr e 

00•Se 

lem,41 
, 	

. 

• 

i
...-&.;—:. 

The following 

manage. 

SMS 

test type 

—,..,..........— 

— 	.. 

i...91.1.04.0- N00...0: 

':.W.:10.,...s••‘&: 

Val.\ mew 

1,...w.•.41.0: ASO: 

	

:1: !:*.i• 	
...._ 

r. 

7020'. :: 

CX0. r  :mew  

..Ittnr. 

. 

177;4';1:-:1 

table presents 

"incoming SNIV, the following 

--......... 	. 	....... 

view will 

......_. 

be &s played: 

...... 	,-. 	.....,.......-:-." 
„:„,„ 	.... 	.-.........1  

4.* bw 	:,,..
.....
.n

.
:. • ,,Fi 	..,•:•.,$.0:, : 

'-'-- 	Kt...,.......) 

i 

......,................- 

...i...." • 

• 

• 4 
..: 
: : • 

 li: 
,.... 

...'k 
d 
-..... 

....ex/A...mem 	  

......................................,.......•,...i.... 

...........--..............6.............,.....x. 

..1120t..*  

Rt2.:0 

,...„,.„„. 	  

.- ...... ... 

7.4...k 

.... 	...-... 	 

„•ovi,•, 	. 	t'?`21-"' 	 

. 

- 	--- :a. - 

SzNeTS 'act Me 

I 

 	'woe. re-« 

ISN" 	vv 

4 	..“,% .,..i,— 	-- 
—... 

	 v. 	........ 	i: 

	 1 	' 

,  .- 	 
c.—„ 

 ... 	.. 	, 

Fig. Z5 

a tiCiOripti1011i 

6 

.: ktitik:Itt• incomitig 

Of all the information that the previotis screen area will 

•,.. 
Red Mann field Type 

— 
56Bk1 Madam VIMW . 	 AgOon — .... ..._ —.—• 

:Vio,k• dc.sfait3s5 I'axt 
rem 

Mit..",, MarsdOtory 
WOW Mandatoe* 

'EWA 
TRL.* 

—,,— 
Let! 

WO ret$ourr.es zimout 'text wrips3 MaroiAcvie Tst:JE 	f* 

Expect Li MO NISESON MKt Write. i‘Und..,Ary TR:ili. . 

MO NWSLIti Vii, 
— 

WOW Mgrxisply IFtiiE Whtrs user rose: t,.: cloi NIS>Sill. 
a Elev..' isaw wj1;§_k 	creM!..1 

7e,xt Tcild 91/fite MozWatwy 	. Min  
--- 
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'Upload file 

when user selects the e$chedule >1.11..)1ati file menu entry, the WbsiiIng vi.ew will be disOayed: 

	

ea  .0,.. 	.....1...................1,,,m 

'.."''''''' 

	

,j 	........=,...r.'''X''......4 " 	 .. '''-- 	• 	, 

. 

litt. Flag 

s-certario: 

...".'"rw.""'"N'w...”."'"  a=t..7'It.....sq.; 

tathOltd 

1 

Kim•rm, 
4tc Soto 

: ttd ZhAts.t. 	 l'At 	 =kii.7.1; 
• :.; 	,f.,1:Paral 	 • 

- 	n•-von• tg*Nu4•1.$.•••;.,...1 
. • 1: 'A Z:loorm• 	• 
: Str•Wo • 

• tml.sbsi•-1.2, 
: 1.. 
:. WPM: 	 • • 
:.14.d.t.S. 	

. I Some& 
:NU 
ItAtal tip. 

• 

Z.NaN0- 

N. m - up Iod 

.:.4•n this vi4w, U.S 	must. select an exce file with tp.sts owl 

See 'r,vEkogog..,,,iy file -fix-more informaVon.. 
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Triggers sub-area 

The 'Trigger area wiii present the inlbrmatiork a the trigger aseeciated to a test or scenatie.. 

The user can choose test /scenario to be executed rem, create a new Trigger or use an e:xistent one, 

By dE,huft tNs will lae 'Execzute NiAe,. 

TricAes lat 

. 
TYIsic 	I£latIltot NOW 	1 WI 	De 	$n: 

' 	 . 

z. 

Ft user selects the type "Add a new tirnestarnp tr[ggee., the folio wing view will be displayed: 

r. 

Trigger 0 
i 
t c 

1 
1 

Type ritii7;---gli 	r;;;;i7j Moms 	osr w 1 	tignestam 1 

:
1 	Pascripaatc 

• 1 	 • .. 
i . 	 .. ; .• 	.. 

If user se•lects the type 'Add a hew cron trigger", the fatiowing view will be dispfaml: 

it 	of 0 

i 

. 	.. 	• . 
Um i bria 	t Crot Wiwi' 	1 7 I 	Cram- :•:.,•i 	-..: 

is 
. 	, 
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0 user seie.c..is to 'Fkld a Trigger", the following view will be diaplayed: 

Triogff 

Type: fried a 11ilgaF 	 I I 

manage 
The folk)wig tabk-: presents-  

the logged u5er i5 a 

El 
 

---i 
Iiteestsant 	 ! desPriptireatt 

. 

a (lest eiption of all the information that the 

"Full aar...ess' or "Ilead and schedt4e4: 

limittltem021 

....... .......... 

previous screen area wig 

`litttegere area - In thkiareg the wor tari .0efille tht yhtz.ler chat wig tia-  ..a:.:.lote.1:1 to ;h:,-2 toot ot scoeallo 
'V  

ROI Mama: • fiaJd Type Reki Status Otet4ult Vatue VisMe 

TYge • q...;,eltio lux 'Mize :SSW:luta ry Ext-4.4ge isiii>zo , 1Qe 
i........e....a...... 	  

rimaption,  
. 

• Teat. Wi1ta cie.h. Tg:.:1E 

TiPngil 33p r 	'retd leVt'at eleerdatery 4 Twe is 'Mkt new Timiatarsv I rewr' 

C.-red Tee/ Wr.itt mag44tory . 4 Type i.:.z AMM new (.4-on IdgfgeF" 

ows 
tati.k.e 

Met* box Mite moodatoet 
1 

TRUE 

TRk.g.  
.....,...........,..............., 	 Titi4e Text Reed e.rdk.e 

--,..--...—... 
• R Tvpe il. 

TRUe: 	1 TI•oktlpt i.e0 Text Read cAy, 
't ) 'Fiod 4 

4 i•. a "Date Ttiegee 
crsi) cx, 	' 
Timustdrep 

Text Read mkt 

Tewe 

nee fotrowing tAge presesI1S a description of aR the irtfonration that the previous-  screen area Mil 

manage if the logged mei-  i$ a "Read aria exetute or "Read OrtiV'': 

...... ............*10.....•WON,W0,-0,••., of 

*Triggers   	04$ • i a) Mile; ease? delrai r:hetr45:04 that MN b aa$4,t /abed to Mt test. or itatiairio 

Mild Name ROO Nae Held Stilti,n 	i 	MfAult voit..* VItible 

l'ille Combo B.ox ReM *4, 	tilxQC10.0 wow rRm 

ve,....i. ;Merl Text Wtgle only TRUE 

90 



Device selection 

It) this a i e.a> iiser can choose 
device or seita a device 

if user selects °Specific device 

T000 

se prt...encher or,Ome tern 

adidonar o WEI 

if uset selects °Characteristics 

the . devic,e that w 	he used oo the test. User 
based on some charocteistics, 

selection'', the following view wiff be disptayed: 

obeigatotiarnente ilue pmecn her o ICCIO i Nwe 

mn Chei3Se one spetifiC 

iii..' serial 

Sp4c:fic &eke oleaito 	it  

KCID: 

1.i.SiSDN to use: : 

.... 	............... ............ ... 

5460: 

ft. 31 - Speciik deans Wet:mil:area 

device selection'', the tollowtog view wilt be displayeck, 
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relire4:iaristics nvieze te3;;;;TTIn 

wal 

tocaten Rai* provider: 

SR4 prinkier; 

Prrttluct typir. 

Optatirio $ystear. 

f 	1 1r  } 
c* 
Country: 

E. 
BISON 

f.----TY-1 I Yr 
1------71 =NU 

C.---Tyl 

that the previous screed area 

" r--- 	--T—  Catotty  mag 	Prieaary 1 

• 

Wvit'4! sekm1to:7s aFw i,,, i 2 - CharaMtisticr, 

t 	 1 

1 
i.. 

I 

The folbwing table pa sents a description 

manage:: 

of all the information 

5pK§fic 

delAce 

sFsAm.k14rt 

field Name 

leCif) 

now Two 	koki StOm 

MA 	WO 

0461* 

LI$Rr se6ect5 	 
npecifk devica  

Wri:OiN•C' 

AcKlort,  
— - 

WO Tesct 	WE) 

1,,1961:1N to :.;se rffift 	Win 

Name 
...V.V.M......1. 	 

StWal 

-NA 	Vie) 
	 en M....V...1 

1. .Xt 	 WO 

(11Am:winks: 
dewite: 

ifivitilx 
City CaroN Igox 	WO 

4 .iJsikr keikii,.1-s 
hehkuor.ttrk'qin 

tioAv  

NtWction" 

colnw. box 	vic.)  

' 

Courmy (Itn•gst- bi..7:x 	Wei 

Rm:',10 pro ide. 

SA1 pn3vWer C;.3.-nN."71 I302 	WO 

Prodwi tyge 
" 

Corri&i. box 	WO 

Optgalowmtom Com§›o be:ti 	WO 

NIStSON 

Country CO 4t1 Ownt41. OPX 	WO W.wrtIner seiecti 

ow Country Li:ia&, 
nim .ow vtiji" MI,  

C:te.1 tee. 41 tNfit:ibio Peinm'Y (:?:•.,.;ck.  teyx 	WO 
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Scenarios/Tests file 

When t.I4er WtEctS to export a 1E51 of 
fM::itrwirls Itrforrnetiorn 

tests or.  scenarios, one tenet file wilt be gefterated with the 

fiekt Frame ........* 

*oitorview" thoot 
- 

D 	'ipien 

id A.:tc3>mti,V tlf they WM *I'M hi wi11.fgreme the: e-avgi.gion. of the mmtpwiaivg type Omet 

fume 

T e yp 

Th,!titpe czn tie: 
. Stenar§c) 

C:36 Wtt 

. OiirSDZ tail telit 

. tneomme -call te.Nt. 

. SNIS tevt 

. Outving SIVIS test 
;•:.•:c.irting SMS KO: 

.-. 
--- 

.......... .... 
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'Sceniarice sttelot 
W.V.,•••••-•11.1,1%,..W,WANN,V1•.1.1.Ti 	 Arr. J.,' 

Raid name 
	

rfetsrAptildo 

kist t0 tests 

tAdt .-teiTi ssa rtesett ;ft 	fr0loo:04 Artkatsi "test: m.:' g 'vv:*.e..utio four 
The 'test cf` refoototo ong & :11y tt.`fiti on thn ''Tests" Ntsnet, soil it. this test.  ndli tte 	.:‘;••!§ott 
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CLAIMS: 

1 	A renrrIntim I 'nit rnmpricing a prnnoccnr and nna nr mnro terminal int°rfmPeS the 

processor being connected to the one or more terminal interfaces, the terminal interfaces 

5 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 

10 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 

15 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 

20 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. 

25 

6. A remote unit as claimed in any preceding claim, wherein the processor 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. 

30 7. A remote unit as claimed in any preceding claim, wherein the processor is further 

configured to perform one 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 

35 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. 

5 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 

10 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. 

15 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. 

20 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. 

25 

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; 

30 a mobile phone; 

a mobile station; 

a smartphone; 

a user equipment; 

original equipment manufacturer terminal; 

35 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 over the one or more 

communications networks. 

40 

105 



15. A remote unit as claimed in any preceding claim, wherein the set of terminals are off-

the-shelf or non-custom made, standardized terminals provided by one or more network 

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

5 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 

10 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 

15 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. 

20 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; 

25 control 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 

30 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 

35 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. 

40 21. A network testing system comprising: 
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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. 

5 22. A computer-implemented method for controlling a network testing system, the network 

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 more terminals are configured to 

communicate over one or more communication networks, the method, performed by the control 

unit, comprising: 

10 receiving an 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 

more terminals to perform the corresponding network tests and generate test results associated 

15 with the corresponding network tests; 

receiving test results associated with the one or more network tests from one or more 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 

20 more terminals associated with said network tests. 

23. 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 

25 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 

30 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 

35 networks or one or more terminals associated with said network 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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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; 

5 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 

10 performance of one or more 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. 

15 

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 

20 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 to 

perform quality of service network testing using the one or more of the set of terminals over one 

25 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 

30. A computer-implemented method of 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. 

35 
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