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Description

BACKGROUND

[0001] Modern mobile electronic devices (such as mo-
bile phones, personal digital assistants, computer tab-
lets, or the like) have become a common part of modern
life. These devices increasingly provide advanced com-
puting capabilities along with a variety of other features
and options that improve the user’s experience with the
device. Some common examples of the features and op-
tions include cameras, Wi-Fi, SMS and MMS messaging,
web browsers, voice/video calling, and GPS capabilities.
In addition to these common features and options, mod-
ern electronic devices often include operating systems
that can run software applications on one or more proc-
essors. The software applications can be installed (e.g.,
by the manufacture, mobile carrier, or by the user) on
these devices to perform a variety of specific tasks and/or
extend the functionality of the devices.
[0002] The software applications may use many of the
hardware and other software components of the mobile
devices. Moreover, much of the functionality of the soft-
ware applications and other features of the mobile device
are dependent on reliable network connections between
the mobile device and base stations (e.g., to establish
voice or video calling). Estimating network coverage is a
difficult problem as network coverage can vary from lo-
cation to location and may even be device dependent.
[0003] US2013/331082A1 relates a system, method
and device for evaluating the Quality of Service (QoS)
performance of mobile telephone devices in the concur-
rent performance of different services through a mobile
telephone network. In one embodiment, the method com-
prises establishing a first logical communication channel
via the mobile telephone network, communicating first
information over the first logical communication channel,
establishing a second logical communication channel
over a communication network, concurrently with said
communicating first information, communicating second
information over the second logical communication chan-
nel, and determining a plurality of service quality metrics
for the first and second information communicated over
the first and second logical communication channel.
[0004] US2008/274699A1 relates a method and appa-
ratus for analyzing the operation of a radiocommunica-
tion terminal according to a predetermined radiocommu-
nication protocol. The radiocommunication terminal
transmits data representing at least one operation to be
analyzed to a remote analysis device via a link according
to the predetermined radiocommunication protocol.
[0005] Traditionally, in order to simplify the problem of
estimating network coverage, network coverage informa-
tion has been primarily based on information from the
towers. However, individual device experience of the
coverage can vary dramatically for a number of reasons.
For example, the reliability of the radio connection be-
tween the mobile devices and the base stations may be

influenced by many factors, such as the distance be-
tween the mobile device and the base station, physical
obstacles (e.g., buildings), interference or noise from oth-
er devices (e.g., other radio transmissions), network ca-
pacity, hardware and software configurations (e.g., of the
mobile device and the base stations), and other factors.
As such, getting an accurate estimate of the network cov-
erage is a difficult problem and new techniques are need-
ed to measure network performance and determine net-
work coverage.

SUMMARY

[0006] The present disclosure provides a method as
detailed in claim 1, a computer-readable medium accord-
ing to claim 9, and a diagnostic platform according to
claim 10. Advantageous features are provided in the de-
pendent claims. The embodiments and/or examples of
the following description, which are not covered by the
appended claims, are considered as not being part of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Embodiments of the present technology will be
described and explained through the use of the accom-
panying drawings in which:

Fig. 1 illustrates an example of a communications
environment in which some embodiments of the
present technology may be utilized;

Fig. 2 illustrates a set of components within a mobile
device according to one or more embodiments of the
present technology;

Fig. 3 illustrates a set of components within a diag-
nostic platform according to one or more embodi-
ments of the present technology;

Fig. 4 is a flowchart illustrating a set of operations
for capturing network information in accordance with
some embodiments of the present technology;

Fig. 5 is flowchart illustrating a set of operations for
operating a diagnostic application in accordance
with one or more embodiments of the present tech-
nology;

Fig. 6 is a flowchart illustrating a set of operations
generating a network analysis in accordance with
some embodiments of the present technology; and

Fig. 7 is a sequence diagram illustrating an example
of the data flow between various components of a
communications system according to various em-
bodiments of the present technology.
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[0008] The drawings have not necessarily been drawn
to scale. For example, the relative sizes of signaling pe-
riods in the figures are not to scale, and the size of certain
signaling or messaging periods may differ. Similarly,
some components and/or operations may be separated
into different blocks or combined into a single block for
the purposes of discussion of some of the embodiments
of the present technology. Moreover, while the technol-
ogy is amenable to various modifications and alternative
forms, specific embodiments have been shown by way
of example in the drawings and are described in detail
below. The intention, however, is not to limit the technol-
ogy to the particular embodiments described. On the con-
trary, the technology is intended to cover all modifica-
tions, equivalents, and alternatives falling within the
scope of the technology as defined by the appended
claims.

DETAILED DESCRIPTION

[0009] Systems and methods for network diagnostics
and coverage estimation are described in detail herein.
To help diagnose various network problems noted above,
and generate more accurate coverage information, var-
ious embodiments allow for a diagnostic application to
be automatically pushed to an end user’s device. The
diagnostic application can be pushed to employees
and/or to customers to test network coverage for various
device configurations and locations. Once installed on
the user’s device, the application can test Wi-Fi connec-
tions, cellular connections, download speeds, initiate
phone calls, etc. Location information can be associated
with each data set using GPS, accelerometers, magne-
tometers, and other tools. This information can then be
sent back to a server where various analytics can be
generated about the network and specific device config-
urations. This allows for improved real-level network cov-
erage information. For example, the information can be
used to generate a map of actual data speeds which can
comply with various Federal Communications Commis-
sion (FCC) requirements.
[0010] Moreover, since various devices and chipsets
have different network characteristics (e.g., some radios
are better than others), some embodiments of the
present technology can be used to determine the optimal
(e.g., best performance while minimizing price) chipset
to take advantage of the current network infrastructure.
As such, a preferred mix of components can be selected
so that the mobile device is not over-provisioned (e.g., a
more expensive chipset that does not result in significant
increase in the user experience). A time-value analysis
may be performed to determine if lower-tier or mid-tier
components (e.g., baseband processor, radio chip, etc.)
provide an acceptable level of experience for the user.
Moreover, additional third-party data can be used to de-
sign the network infrastructure to improve user experi-
ences. For example, Housing and Urban Development
(HUD) data can be used to identify which buildings are

going up and their location. This can be used to predict
the effect on the network coverage and to select sites for
additional towers.
[0011] In the following description, for the purposes of
explanation, numerous specific details are set forth in
order to provide a thorough understanding of embodi-
ments of the present technology. It will be apparent, how-
ever, to one skilled in the art that embodiments of the
present technology may be practiced without some of
these specific details. While, for convenience, embodi-
ments of the present technology are described with ref-
erence to distributed techniques for measuring network
coverage, embodiments of the present technology are
equally applicable to various other techniques that utilize
real and predicted network experiences and customer
behaviors to drive business processes.
[0012] The techniques introduced here can be embod-
ied as special-purpose hardware (e.g., circuitry), as pro-
grammable circuitry appropriately programmed with soft-
ware and/or firmware, or as a combination of special-
purpose and programmable circuitry. Hence, embodi-
ments may include a machine-readable medium having
stored thereon instructions which may be used to pro-
gram a computer (or other electronic devices) to perform
a process. The machine-readable medium may include,
but is not limited to, floppy diskettes, optical disks, com-
pact disc read-only memories (CD-ROMs), magneto-op-
tical disks, ROMs, random access memories (RAMs),
erasable programmable read-only memories
(EPROMs), electrically erasable programmable read-on-
ly memories (EEPROMs), magnetic or optical cards,
flash memory, or other type of media / machine-readable
medium suitable for storing electronic instructions.
[0013] The phrases "in some embodiments," "accord-
ing to some embodiments," "in the embodiments shown,"
"in other embodiments," and the like generally mean the
particular feature, structure, or characteristic following
the phrase is included in at least one implementation of
the present technology, and may be included in more
than one implementation. In addition, such phrases do
not necessarily refer to the same embodiments or differ-
ent embodiments.
[0014] Fig. 1 illustrates an example of a communica-
tions environment 100 in which some embodiments of
the present technology may be utilized. As illustrated in
Fig. 1, communications environment 100 may include
one or more mobile devices 110A-110N (such as a mo-
bile phone, tablet computer, mobile media device, mobile
gaming device, vehicle-based computer, wearable com-
puting device, etc.), communications network 120, re-
mote servers 130A-130N, diagnostic platform 140, and
one or more databases 150. As described in more detail
below in Fig. 2, to allow a user to make use of the various
services and features of the mobile device, mobile de-
vices 110A-110N can include various sensors and in-
put/output components.
[0015] In addition, mobile devices 110A-110N can in-
clude network communication components that enable
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the mobile devices to communicate with remote servers
130A-130N or other portable electronic devices by trans-
mitting and receiving wireless signals using licensed,
semi-licensed or unlicensed spectrum over communica-
tions network 120. In some cases, communications net-
work 120 may be comprised of multiple networks, even
multiple heterogeneous networks, such as one or more
border networks, voice networks, broadband networks,
service provider networks, Internet Service Provider
(ISP) networks, and/or Public Switched Telephone Net-
works (PSTNs), interconnected via gateways operable
to facilitate communications between and among the var-
ious networks. Communications network 120 can also
include third-party communications networks such as a
Global System for Mobile (GSM) mobile communications
network, a code/time division multiple access (CD-
MA/TDMA) mobile communications network, a 3rd or 4th
generation (3G/4G) mobile communications network
(e.g., General Packet Radio Service (GPRS/EGPRS)),
Enhanced Data rates for GSM Evolution (EDGE), Uni-
versal Mobile Telecommunications System (UMTS), or
Long Term Evolution (LTE) network), or other communi-
cations network.
[0016] Those skilled in the art will appreciate that var-
ious other components (not shown) may be included in
mobile device 110A-110N to enable network communi-
cation. For example, a mobile device may be configured
to communicate over a GSM mobile telecommunications
network. As a result, the mobile device may include a
Subscriber Identity Module (SIM) card that stores an In-
ternational Mobile Subscriber Identity (IMSI) number that
is used to identify the mobile device on the GSM mobile
communications network or other networks (e.g., those
employing 3G and/or 4G wireless protocols). If the mobile
device is configured to communicate over another com-
munications network, the mobile device may include oth-
er components that enable it to be identified on the other
communications networks.
[0017] In some embodiments, mobile devices 110A-
110N may include components that enable them to con-
nect to a communications network using Generic Access
Network (GAN) or Unlicensed Mobile Access (UMA)
standards and protocols. For example, a mobile device
may include components that support Internet Protocol
(IP)-based communication over a Wireless Local Area
Network (WLAN) and components that enable commu-
nication with the telecommunications network over the
IP-based WLAN. Mobile devices 110A-110N may in-
clude one or more mobile applications that need to trans-
fer data or check-in with remote servers 130A-130N.
[0018] Diagnostic platform 140 can be used to manage
the collection of network coverage data, diagnose vari-
ous network problems, generate various device and net-
work analytics, and generate more accurate coverage
information. In accordance with various embodiments,
diagnostic platform 140 uses mobile devices on network
120 as a distributed network of sensors to evaluate de-
vice level network experiences. Diagnostic platform 140

may supply a diagnostic application to the mobile devices
as well as collect data from various other sources about
network performance and utilization. Once installed on
the user’s device, the diagnostic application can test Wi-
Fi connections, cellular connections, download speeds,
initiate phone calls, etc. This information can then be sent
back to diagnostic platform 140 where various analytics
can be generated about the network and specific device
configurations.
[0019] As illustrated in Fig. 1, diagnostic platform 140
can be communicably coupled to one or more databases
150 such as a customer database and/or an analytics
database. These databases can have a variety of infor-
mation that can be utilized by diagnostic platform 150.
For example, a customer database can include account
information for members of a carrier. Example of such
data include, but are not limited to, name, phone number,
home address, work address, device information, wire-
less plan, data plan, and other information. An analytics
database can be used to store various diagnostic data
in various formats (e.g., raw data, processed data, bun-
dled data, linked data, etc.) In some embodiments, these
two databases can be integrated into one database.
[0020] Mobile devices 110A-110N may be traveling at
a variety of different speeds (e.g., with the user walking
or riding in a car). The diagnostic application may record
the speed of travel of mobile devices 110A-110N. This
information about the travel methodology can be used to
modify the tests being performed or as part of the analysis
of the data. For example, a user could be walking through
park and keeps experiencing dropped calls or other per-
formance issues. This may be occurring due to poor
handover between base stations due to the slow traveling
speed of the mobile device or some other reason. As
such, understanding the travel methodology of the mobile
device can be useful in analyzing the data and setting
the desired tests for collecting data.
[0021] Fig. 2 illustrates a set of components within mo-
bile device 110A-110N according to one or more embod-
iments of the present technology. As shown in Fig. 2,
mobile device 110A-110N may include memory 205
(e.g., volatile memory and/or nonvolatile memory), power
supply 210 (e.g., battery), processor(s) 215 for executing
processing instructions, and operating system 220. Ad-
ditional components such as data storage medium com-
ponent 225 (e.g., hard drive, flash memory, memory card,
etc.), one or more network interfaces (e.g., Bluetooth In-
terface 230; and Network Communication Interface 235,
which enables the mobile phone to communicate by
transmitting and receiving wireless signals using li-
censed, semi-licensed or unlicensed spectrum over a tel-
ecommunications network), audio interface 240, micro-
phone 245, display 250, keypad or keyboard 255, and
other input and/or output interfaces 260. The various
components of a mobile device may be interconnected
via a bus.
[0022] Processor(s) 215 are the main processors of
mobile device 110A-110N which may include application
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processors, baseband processors, various coproces-
sors, and other dedicated processors for operating mo-
bile device 110 A-110N. For example, an application
processor can provide the processing power to support
software applications, memory management, graphics
processing, and multimedia. An application processor
may be communicably coupled with memory 205 and
configured to run the operating system, the user inter-
face, and the applications stored on memory 205 or data
storage component 225. A baseband processor may be
configured to perform signal processing and imple-
ment/manage real-time radio transmission operations of
mobile device 110. These processors, along with the oth-
er components, may be powered by power supply 210.
The volatile and nonvolatile memories found in various
embodiments may include storage media for storing in-
formation such as processor-readable instructions, data
structures, program modules, or other data. Some ex-
amples of information that may be stored include basic
input/output systems (BIOS), operating systems, and ap-
plications, including the diagnostic application described
herein.
[0023] Fig. 3 illustrates a set of components within di-
agnostic platform 140 according to one or more embod-
iments of the present technology. According to the em-
bodiments shown in Fig. 3, diagnostic platform 140 can
include memory 305, one or more processors 310, op-
erating system 315, selection module 320, remote com-
mand module 325, evaluation engine 330, reward mod-
ule 335, analytics engine 340, and network observer 345.
Other embodiments of the present technology may in-
clude some, all, or none of these modules and compo-
nents along with other modules, applications, and/or
components. Still yet, some embodiments may incorpo-
rate two or more of these modules and components into
a single module and/or associate a portion of the func-
tionality of one or more of these modules with a different
module. For example, in one embodiment, analytics en-
gine 340 and network observer 345 can be combined
into a single module for generating analytics and
processing information about a communications net-
work.
[0024] Memory 305 can be any device, mechanism, or
populated data structure used for storing information. In
accordance with some embodiments of the present tech-
nology, memory 305 can encompass any type of, but is
not limited to, volatile memory, nonvolatile memory and
dynamic memory. For example, memory 305 can be ran-
dom-access memory, memory storage devices, optical
memory devices, media magnetic media, floppy disks,
magnetic tapes, hard drives, SDRAM, RDRAM, DDR
RAM, erasable programmable read-only memories
(EPROMs), electrically erasable programmable read-on-
ly memories (EEPROMs), compact disks, DVDs, and/or
the like. In accordance with some embodiments, memory
305 may include one or more disk drives, flash drives,
one or more databases, one or more tables, one or more
files, local cache memories, processor cache memories,

relational databases, flat databases, and/or the like. In
addition, those of ordinary skill in the art will appreciate
many additional devices and techniques for storing infor-
mation which can be used as memory 305.
[0025] Memory 305 may be used to store instructions
for running one or more applications or modules on proc-
essor(s) 310. For example, memory 305 could be used
in one or more embodiments to house all or some of the
instructions needed to execute the functionality of oper-
ating system 315, selection module 320, remote com-
mand module 325, evaluation engine 330, reward mod-
ule 335, analytics engine 340, network and/or observer
345. Operating system 315 provides a software package
that is capable of managing the hardware resources of
diagnostic platform 140. Operating system 315 can also
provide common services for software applications run-
ning on processor(s) 310.
[0026] Selection module 320 can select one or more
mobile devices for evaluating network performance. The
mobile devices may be selected based on a variety of
factors. In some embodiments, the mobile device of a
customer or an employee may be randomly selected to
perform network diagnostics. This type of selection may
provide a good general overview of the network connec-
tions and reliability. As such, once a network profile is
created from a random selection, selection module 320
can select additional mobile devices to refine the network
profile or retest certain locations.
[0027] In some embodiments, one or more notices may
be received (e.g., automatically generated notices from
mobile devices) that indicate potential network problems
(e.g., dropped calls, slow data speeds, poor call quality,
etc.) in a geographic location. Alternatively or addition-
ally, the notices may be from customer complaint calls
or texts that the service provider has received. Selection
module 320 may use various registration records to iden-
tify mobile devices currently accessing the wireless net-
work through base stations around or near the geograph-
ic location identified as having a potential problem. Se-
lection module 320 could then further refine the selection
of mobile devices by identifying current trajectories of the
mobile device (e.g., moving 50 miles per hour down an
interstate) to predict devices which are likely to pass
through or near the geographic area.
[0028] Similarly, selection module 320 may identify
(e.g., by accessing a customer database having stored
thereon multiple customer profiles) mobile devices reg-
istered to customers with home addresses or work ad-
dresses that are near the geographic location. As another
example, a company (e.g., a wireless carrier) may im-
pose as a condition of a use of a mobile device provided
by the company to an employee that the device can be
used to perform diagnostics. Selection module 320 may
select various devices based on employee location, ex-
pected mobile device location, device type, hardware
configurations of the mobile device, software configura-
tions of the mobile device, denial records, reward
records, and/or other factors.
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[0029] Remote command module 325 provides a
framework for generating and processing the commands
for installing and operating the diagnostic application on
the one or more mobile devices. For example, the frame-
work may include a variety of commands including, but
not limited to, download, dialog, install, uninstall, enable,
disable, delete, notify, update, user-defined, and the like.
In accordance with various embodiments, these com-
mands can be used to cause the mobile device to install,
update, and operate the diagnostic application without
taking control of the entire device (e.g., the device is not
being managed by the diagnostic platform).
[0030] Evaluation engine 330 can be configured to de-
termine a set of tests that a diagnostic application should
perform, a location where each test in the set of tests
should be performed, and/or a frequency at which each
test in the set of tests should be performed. The set of
tests can include tests for data connections, voice con-
nections, Wi-Fi calling, short message service (SMS), or
voice over long term evolution (VoLTE). The frequency
may be a nominal frequency that can increase or de-
crease as test results are processed. The frequency of
the diagnostic test can increase (e.g., based on geolo-
cation) as the user gets close to the trouble zone to gather
more data. As another example, the frequency may in-
crease if connection did not connect successfully or sat-
isfactorily. In some embodiments, the frequency may be
based on length of trial. For a full day network evaluation
may include tests that are scheduled between one to ten
minutes. As another example, an hour long network eval-
uation may include tests that are scheduled thirty sec-
onds or more apart.
[0031] Reward module 335 can be configured to select
one or more rewards or incentives to offer each customer
associated with the one or more mobile devices identified
by selection module 320 in exchange for allowing the
diagnostic application to evaluate the network perform-
ance. Examples of the types of incentives include, but
are not limited to, statement credits, gift cards, device
upgrades, cloud storage space, and the like. In accord-
ance with some embodiments, reward module 335 can
select rewards, based at least in part, on an estimated
amount of resources the diagnostic application will utilize
on the one or more mobile devices.
[0032] In various embodiments, selection module 320
may assign a priority (e.g., based on device configura-
tion, home address, work address, etc.) to the mobile
devices identified for evaluating network performance.
Reward module 335 can use this priority in selecting re-
wards for the customers so that owners of the mobile
devices assigned a higher priority are more likely to install
the application. Still yet, in some embodiments, rewards
module 335 may select a reward based on other factors
or conditions such as, but not limited to, owner profiles,
historical willingness to allow testing, perceived incon-
venience, and the like.
[0033] Analytics engine 340 can be configured to an-
alyze the data regarding the network performance that

is received from the various mobile devices. Analytics
engine 340 can then generate various analytics about
the network and specific device configurations to allow
for improved real-level network coverage information. In
some embodiments, analytics engine can generate per-
formance analytics of various hardware and software
configurations. As such, a preferred mix of components
can be selected so that the mobile device is not over-
provisioned (e.g., a more expensive chipset that does
not result in significant increase in the user experience).
A time-value analysis may be performed to determine if
lower-tier or mid-tier components (e.g., baseband proc-
essor, radio chip, etc.) provide an acceptable level of
experience for the user.
[0034] Analytics engine 340 may also utilize additional
information such as data collected from various network
components (e.g., network towers) using network ob-
server 345. Moreover, analytics engine 340 may use ad-
ditional third-party data to help analyze the network in-
frastructure to improve user experiences. For example,
Housing and Urban Development (HUD) data can be
used to identify which buildings are going up and their
location. This can be used to predict the effect on the
network coverage and to select sites for additional tow-
ers.
[0035] Fig. 4 is a flowchart illustrating a set of opera-
tions 400 for operating a diagnostic platform in accord-
ance with some embodiments of the present technology.
The operations illustrated in Fig. 4 can be performed by
diagnostic platform 140 and/or one or more components
(e.g., processor), engines, and/or modules (e.g., selec-
tion module 320) associated with diagnostic platform
140. As illustrated in Fig. 4, identification operation 410
identifies a mobile device to perform a network diagnos-
tic. The mobile device identified by identification opera-
tion 410 may be a single device or part of a larger group
of devices.
[0036] In some embodiments, the device of a customer
or an employee may be randomly selected to perform
network diagnostic at a randomly selected time. This type
of selection may provide a good general overview of the
network connections and reliability. More specific selec-
tion processes could be used based on the analysis of
this information or after one or more triggering events.
For example, additional devices and times may be se-
lected to fill in gaps in the diagnostic coverage testing or
to retest certain area after an equipment change.
[0037] In some embodiments, a customer may indicate
that they are having problems (e.g., dropped calls, slow
data speeds, poor call quality, etc.) with the network at
a particular location and/or time of day. This may occur,
for example, with a call to a customer representative, via
e-mail, automatically from the mobile device, or via a sub-
mission through a graphical user interface. Using the in-
formation about the customer and/or device, identifica-
tion operation 410 can identify the mobile device(s) that
should be used for diagnostics. The mobile devices iden-
tified for testing may or may not include the mobile device
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of the customer.
[0038] As another example, a company (e.g., a wire-
less carrier) may impose as a condition of a use of a
mobile device provided by the company to an employee
that the device can be used to perform diagnostics. Iden-
tification operation 410 may select various devices based
on employee location, expected mobile device location,
device type, hardware configurations of the mobile de-
vice, software configurations of the mobile device, denial
records, reward records, and/or other factors.
[0039] Once identification operation 410 identifies a
mobile device for network diagnostics, request operation
420 generates a request for the use of the mobile device
to perform diagnostics. This request may be presented
to the user in a variety of manners. For example, the
request may be presented through a mobile application,
via a call with a customer representative, a text message,
or other channel. In some cases, the request may not
even need to be presented to the user of the mobile de-
vice (e.g., if the user has already agreed to such activi-
ties). In addition, the request may notify the user of the
potential impact on battery or other mobile operations
and encourage them to keep the phone plugged in, min-
imize use, etc. while the diagnostic application is running.
The request may also notify the user that the user will
not be charged for any of the transmission originating as
the result the diagnostics or that the user may be whitelist-
ed in a billing database to ensure they are not charged.
[0040] Determination operation 430 determines if the
request is accepted (e.g., via a response from the user).
If determination operation 430 determines that the re-
quest was not accepted, then determination operation
430 branches to log operation 440 where the denial is
logged. While not illustrated in Fig. 4, in some embodi-
ments, a reward or incentive may be offered in response
to a denial to entice acceptance of the request for the
use of the mobile device to perform diagnostics on the
network.
[0041] If determination operation 430 determines that
the request was accepted, then determination operation
430 branches to access operation 450 where the diag-
nostic application is installed and accessed. In some em-
bodiments, access operation 450 may first install the ap-
plication if necessary and then launch the application.
For example, in various embodiments, the remote com-
mand and control framework supported by the diagnostic
application may be able to send commands to install or
launch the application without controlling the entire de-
vice (e.g., the device may not be managed by an enter-
prise).
[0042] During capture operation 460, the diagnostic
application can capture a variety of information about the
network coverage that the mobile device is currently ex-
periencing. For example, the diagnostic application may
test data connections (receiving and sending data), voice
connections, Wi-Fi calling, SMS messaging, VoLTE call-
ing, and other types of coverage. The application can
then send the captured network information to the diag-

nostic platform during transmission operation 470. In
some embodiments, the captured network information
may include the raw data, locally scored or ranked re-
sults, third-party test identifiers (to identify results/data
held by third parties), and/or other types of information.
[0043] Fig. 5 is flowchart illustrating a set of operations
500 for operating a diagnostic application in accordance
with one or more embodiments of the present technology.
The operations illustrated in Fig. 5 can be performed by
a mobile device or one or more components (e.g., proc-
essor(s) 215), engines, applications, and/or modules as-
sociated with the mobile device. As illustrated in Fig. 5,
diagnostic operation 510 launches the diagnostic appli-
cation. Diagnostic operation 510 may be triggered in a
variety of ways. For example, the trigger may be an event
trigger, a timed scheduled trigger, a location-based trig-
ger, and the like. In some embodiments, the trigger may
be deployed in response to a request from a third-party
(e.g., a customer care representative). This could be, for
example, in response to a call from a user of the mobile
device that is complaining of performance issues. The
customer care representative could set the diagnostic
application to perform a variety of diagnostics in the par-
ticular area, time of day, etc. that the user has identified
the performance issued.
[0044] During collection operation 520, a variety of de-
vice information may be collected about the mobile de-
vice. For example, the device information collected may
include the make and/or model of the mobile device, the
MZ version, type allocation code (i.e., first eight digits of
the 15-digit IMEI and 16-digit IMEISV), location (e.g., us-
ing GPS), mobile device acceleration information (e.g.,
from accelerometers), magnetometer readings, current
weather data, and/or other data identifying information
that may affect performance of the mobile device. Col-
lection operation 520 may also collect information about
the various network connections and perceived strength
that is available.
[0045] Once the information is collected, testing oper-
ation 530 can cycle through a variety of selected tests.
For example, testing operation 530 may test data con-
nections (e.g., does the data connection stay live and at
what speeds), voice connections, Wi-Fi calling, SMS,
VoLTE, etc. In some embodiments, various third-party
services may be used as part of the testing process. For
example, to test a voice connection, a third-party service
(e.g., twilio.com) may be used to test connection quality
by automatically presenting various prompts and/or pre-
recorded messages. The application could also have a
set of pre-recorded tones and/or messages that can be
used during call out to a particular service. Once the serv-
ice picks up, the pre-recorded tones can be played and
then analyzed (e.g., using a Fourier Transform or Fast
Fourier Transform) to identify the signal frequency and
other quality measures to determine voice quality. This
analysis can be transmitted back to the phone or to di-
agnostic platform 140.
[0046] Once testing operation 530 is complete, deci-
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sion operation 540 determines whether additional tests
are needed. If determination operation 540 determines
that additional tests are needed, then decision operation
540 branches to selection operation 550 where the ad-
ditional tests are identified along with a frequency (e.g.,
every ten minutes for the next hour) and then executed
by performance operation 560. The frequency and length
of each test may be configurable based on length of the
trial.
[0047] In some embodiments, the frequency may be
dependent on various parameters (e.g., location, battery
life, etc.). For example, the frequency of the testing may
be configured to increase as the mobile device gets close
to a trouble zone. As a result, the device may gather more
data around this trouble area. In some embodiments, the
frequency may also be increased if connection did not
complete successfully. As another example, a nominal
frequency may be assigned during selection operation
550. The frequency may be decreased over this period
when connections are fine over several checks and when
the location of the mobile device has not shifted signifi-
cantly enough to believe that the network conditions were
likely to have changed.
[0048] Performance operation 560 returns to decision
operation 540 to determine whether additional tests are
needed. If determination operation 540 determines that
no additional tests are needed, then decision operation
540 branches to termination operation 570 where the di-
agnostic application is terminated and possibly removed
from the mobile device during removal operation 580.
[0049] Fig. 6 is a flowchart illustrating a set of opera-
tions 600 for generating a network analysis in accordance
with some embodiments of the present technology. As
illustrated in Fig. 6, collection operation 610 collects a
variety of device information. The information about the
device may be collected from the device itself, from a
carrier database, or from a third-party service. Examples
of the device information collected may include, but are
not limited to, information about current connections to
various networks, information to identify the hardware
and software configuration of the mobile device (e.g.,
make/model, type allocation code, IMEI, operating sys-
tem version, etc.), information about the location and
movement of the mobile device (e.g., using GPS, accel-
erometers, etc.), and/or other data identifying information
that may affect performance of the mobile device.
[0050] Once the device information is collected, iden-
tification operation 620 may generate a temporary iden-
tifier that can be associated with the data. For example,
in some embodiments, the identifier may be a randomly
assigned string of characters and numbers. In other em-
bodiments, the identifiers may include a specific format
comprised from the type allocation code, year, month,
date, time, and/or location). Once the diagnostic results
are collected using diagnostic operation 630, association
operation 640 can associated the identifier with the di-
agnostic results.
[0051] Determination operation 650 determines if ad-

ditional data is needed. If determination operation 650
determines that additional data is needed, then determi-
nation operation 650 branches to generation operation
660 that generates additional collection requests which
are then performed before branching back to determina-
tion operation 650. These additional collection requests
may be able to change parameters of the diagnostic tests.
Examples of the parameters can include, but are not lim-
ited to, the tests to be performed, that the mobile device
is within a particular geographic area, number of tests,
number of times to repeat the test, and the like. If deter-
mination operation 650 determines that additional data
is not needed, then determination operation 650 branch-
es to analysis operation 670 where the data can be an-
alyzed. Once completed, notification operation 680 noti-
fies an analyst that the results are ready for study.
[0052] Fig. 7 is a sequence diagram illustrating an ex-
ample of the data flow between various components of
a communications system according to various embod-
iments of the present technology. As illustrated in Fig. 7,
diagnostic platform 140 can install (or access a previous-
ly installed) diagnostic application on a mobile device
110. The diagnostic application can cycle through a va-
riety of network test to collect information about the cur-
rent network experience available to the user. This data
can be recorded in database 150 and accessed by ana-
lytics engine 340. In accordance with various embodi-
ments, the data and data logs may be transmitted imme-
diately from mobile device 110 to diagnostic platform 140
for recordation in database 150. In some embodiments,
the data and data logs may be transmitted at a later time
(e.g., when the device is plugged in, connected to Wi-Fi,
at off-peak network times, etc.)
[0053] Analytics engine 340 can analyze the data re-
corded from mobile device 110 and generate various an-
alytics regarding the network experience relative to other
devices on the network with similar profiles (e.g., location,
time of tests, similar devices, etc.). This information can
be passed to diagnostic platform 140 where a determi-
nation can be made if additional data is needed (e.g., to
determine if this is an isolated problem unique to the user,
a temporary network issue, or a broader deficiency in the
network coverage). Diagnostic platform 140 can request
additional data from mobile device 110 and/or from ad-
ditional mobile devices 110 on the network. Once the
data is collected and recorded in database 150, analytics
engine 340 can generate additional or updated analytics
for review by diagnostic platform 140.
[0054] Unless the context clearly requires otherwise,
throughout the description and the claims, the words
"comprise," "comprising," and the like are to be construed
in an inclusive sense, as opposed to an exclusive or ex-
haustive sense; that is to say, in the sense of "including,
but not limited to." As used herein, the terms "connected,"
"coupled," or any variant thereof means any connection
or coupling, either direct or indirect, between two or more
elements; the coupling or connection between the ele-
ments can be physical, logical, or a combination thereof.
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Additionally, the words "herein," "above," "below," and
words of similar import, when used in this application,
refer to this application as a whole and not to any partic-
ular portions of this application. Where the context per-
mits, words in the above Detailed Description using the
singular or plural number may also include the plural or
singular number respectively. The word "or," in reference
to a list of two or more items, covers all of the following
interpretations of the word: any of the items in the list, all
of the items in the list, and any combination of the items
in the list.
[0055] The above Detailed Description of examples of
the technology is not intended to be exhaustive or to limit
the technology to the precise form disclosed above.
While specific examples for the technology are described
above for illustrative purposes, various equivalent mod-
ifications are possible within the scope of the technology,
as those skilled in the relevant art will recognize. For ex-
ample, while processes or blocks are presented in a given
order, alternative implementations may perform routines
having steps, or employ systems having blocks, in a dif-
ferent order, and some processes or blocks may be de-
leted, moved, added, subdivided, combined, and/or mod-
ified to provide alternative or subcombinations. Each of
these processes or blocks may be implemented in a va-
riety of different ways. Also, while processes or blocks
are at times shown as being performed in series, these
processes or blocks may instead be performed or imple-
mented in parallel, or may be performed at different times.
Further, any specific numbers noted herein are only ex-
amples: alternative implementations may employ differ-
ing values or ranges.
[0056] The teachings of the technology provided here-
in can be applied to other systems, not necessarily the
system described above. The elements and acts of the
various examples described above can be combined to
provide further implementations of the technology. Some
alternative implementations of the technology may in-
clude not only additional elements to those implementa-
tions noted above, but also may include fewer elements.
[0057] These and other changes can be made to the
technology in light of the above Detailed Description.
While the above description describes certain examples
of the technology, and describes the best mode contem-
plated, no matter how detailed the above appears in text,
the technology can be practiced in many ways. Details
of the system may vary considerably in its specific im-
plementation, while still being encompassed by the tech-
nology disclosed herein. As noted above, particular ter-
minology used when describing certain features or as-
pects of the technology should not be taken to imply that
the terminology is being redefined herein to be restricted
to any specific characteristics, features, or aspects of the
technology with which that terminology is associated. In
general, the terms used in the following claims should
not be construed to limit the technology to the specific
examples disclosed in the specification, unless the above
Detailed Description section explicitly defines such

terms.

Claims

1. A method for performing a remote network diagnos-
tic on one or more mobile devices (110A-110N), the
method being performed by a diagnostic platform
(140) and comprising:

selecting one or more mobile devices (110A-
110N) to perform a set of tests to evaluate per-
formance of a wireless network;
install, using remote command and control in-
structions from the diagnostic platform (140), a
diagnostic application on the one or more mobile
devices (110A-110N),
wherein the diagnostic application, once in-
stalled on the one or more mobile devices
(110A-110N), performs the set of tests to eval-
uate the network performance; and
receive, at the diagnostic platform (140), mes-
sages from the diagnostic application that in-
clude captured data,

wherein the captured data includes device
specific information identifying hardware or
software configurations of the one or more
mobile devices (110A-110N), and
wherein the captured data includes data
about the network performance in response
to the set of tests used by the diagnostic
application to evaluate the network perform-
ance of each of the one or more mobile de-
vices (110A-110N) moving about a geo-
graphic region; and

generating analytics based on the captured da-
ta, wherein the analytics identify optimal hard-
ware configurations,
wherein the optimal hardware configurations in-
clude a best performance while optimizing one
or more configurations for a mobile device’s
chipset in light of the network performance of
the wireless network.

2. The method of claim 1, wherein selecting the one or
more mobile devices (110A-110N) to perform the set
of tests to evaluate network performance further
comprises:

receiving a notice from a user of a first mobile
device of the one or more mobile devices (110A-
110N) that the first mobile device is experiencing
poor performance of the wireless network,

wherein the notice from the user identifies
a geographic area where the poor perform-

15 16 



EP 3 262 865 B1

10

5

10

15

20

25

30

35

40

45

50

55

ance of the wireless network was experi-
enced, and
wherein selecting the one or more mobile
devices (110A-110N) to perform the set of
tests to evaluate network performance in-
cludes identifying additional mobile devices
that are likely to be in the geographic area;
and

receiving permission from the user of the first
mobile device to install the diagnostic applica-
tion on the first mobile device.

3. The method of claim 1, wherein selecting the one or
more mobile devices (110A-110N) to perform the set
of tests to evaluate network performance further
comprises:

receiving a notice from a user of a first mobile
device of the one or more mobile devices (110A-
110N) that the first mobile device is experiencing
poor performance of the wireless network; and
receiving permission from the user of the first
mobile device to install the diagnostic applica-
tion on the first mobile device.

4. The method of claim 1, wherein selecting the one or
more mobile devices (110A-110N) to perform the set
of tests to evaluate network performance includes
selecting one or more mobile devices (110A-110N)
of employees affiliated with a business organization
that controls the wireless network.

5. The method of claim 1, wherein the set of tests to
evaluate network performance include a data con-
nection test, a voice connection test, a Wi-Fi calling
test, a short message service, SMS, test, or a voice
over long term evolution, VoLTE, test.

6. The method of claim 1, wherein the device specific
information identifying hardware or software config-
urations of the one or more mobile devices (110A-
110N) includes a make of the one or more mobile
devices (110A-110N), a model of the one or more
mobile devices (110A-110N), and a type allocation
code from the one or more mobile devices (110A-
110N).

7. The method of claim 1, wherein the set of tests are
scheduled to be repeated multiple times at a nominal
frequency, and the method further comprising:

decreasing the nominal frequency when the set
of tests indicate the network performance is
above a desired threshold; and
increasing the nominal frequency when the set
of tests indicate the network performance is be-
low the desired threshold or when the one or

more mobile devices (110A-110N) are in a des-
ignated area where there have been reports of
undesirable network performance.

8. The method of claim 1, wherein the analytics identify
areas where additional wireless telecommunications
infrastructure would improve the wireless network.

9. A computer-readable medium comprising executa-
ble instructions which when run in a diagnostic plat-
form, causes said diagnostic platform to perform the
method steps according to any one of claims 1 to 8.

10. A diagnostic platform (140) comprising:

one or more memories; and
one or more processors configured to perform
the method of any of claims 1 to 8.

Patentansprüche

1. Verfahren zum Ausführen einer Remotenetzwerkdi-
agnose bei einem oder mehreren Mobilgeräten
(110A-110N), wobei das Verfahren von einer Diag-
noseplattform (140) ausgeführt wird und Folgendes
umfasst:

Auswählen von einem oder mehreren Mobilge-
räten (110A-110N), um eine Reihe von Tests
auszuführen, um die Leistung eines drahtlosen
Netzwerks zu bewerten;
Installieren einer Diagnoseanwendung auf dem
einen oder den mehreren Mobilgeräten (110A-
110N) unter Anwendung von Remotekomman-
do- und Steuerbefehlen der Diagnoseplattform
(140),
wobei die Diagnoseanwendung die Reihe von
Tests zum Bewerten der Netzwerkleistung aus-
führt, sobald sie auf dem einen oder den meh-
reren Mobilgeräten (110A-110N) installiert wur-
de; und
Empfangen von Nachrichten von der Diagnose-
anwendung auf der Diagnoseplattform (140),
die erfasste Daten beinhalten,
wobei die erfassten Daten gerätespezifische In-
formationen beinhalten, die Hardware- oder
Softwarekonfigurationen des einen oder der
mehreren Mobilgeräte (110A-110N) identifizie-
ren; und
wobei die erfassten Daten Daten über die Netz-
werkleistung als Reaktion auf die Reihe von
Tests beinhalten, die von der Diagnoseanwen-
dung genutzt werden, um die Netzwerkleistung
von jedem des einen oder der mehreren Mobil-
geräte (110A-110N), die sich in einer geografi-
schen Region bewegen, zu bewerten; und
Erzeugen von Analysen auf Grundlage der er-
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fassten Daten, wobei die Analysen die optima-
len Hardwarekonfigurationen identifizieren,
wobei die optimalen Hardwarekonfigurationen
eine Bestleistung bei gleichzeitiger Optimierung
von einer oder von mehreren Konfigurationen
eines Chipsatzes eines Mobilgerätes ange-
sichts der Netzwerkleistung des drahtlosen
Netzwerks beinhalten.

2. Verfahren nach Anspruch 1, wobei das Auswählen
des einen oder der mehreren Mobilgeräte (110A-
110N) zum Ausführen der Reihe von Tests zum Be-
werten der Netzwerkleistung ferner Folgendes um-
fasst:

Empfangen einer Mitteilung eines Nutzers von
einem ersten Mobilgerät des einen oder der
mehreren Mobilgeräte (110A-110N), dass die
Leistung des drahtlosen Netzwerks des ersten
Mobilgeräts mangelhaft ist,
wobei die Mitteilung des Nutzers ein geografi-
sches Gebiet identifiziert, in der die mangelhafte
Leistung des drahtlosen Netzwerks bemängelt
wurde; und
wobei das Auswählen des einen oder der meh-
reren Mobilgeräte (110A-110N) zum Ausführen
der Reihe von Tests zum Bewerten der Netz-
werkleistung das Identifizieren zusätzlicher Mo-
bilgeräte beinhaltet, die sich wahrscheinlich in
dem geografischen Gebiet befinden; und
Empfangen der Erlaubnis des Nutzers des ers-
ten Mobilgeräts, die Diagnoseanwendung auf
dem ersten Mobilgerät zu installieren.

3. Verfahren nach Anspruch 1, wobei das Auswählen
des einen oder der mehreren Mobilgeräte (110A-
110N) zum Ausführen der Reihe von Tests zum Be-
werten der Netzwerkleistung ferner Folgendes um-
fasst:

Empfangen einer Mitteilung eines Nutzers von
einem ersten Mobilgerät des einen oder der
mehreren Mobilgeräte (110A-110N), dass die
Leistung des drahtlosen Netzwerks des ersten
Mobilgeräts mangelhaft ist; und
Empfangen der Erlaubnis des Nutzers des ers-
ten Mobilgeräts, die Diagnoseanwendung auf
dem ersten Mobilgerät zu installieren.

4. Verfahren nach Anspruch 1, wobei das Auswählen
des einen oder der mehreren Mobilgeräte (110A-
110N) zum Ausführen der Reihe von Tests zum Be-
werten der Netzwerkleistung das Auswählen von ei-
nem oder von mehreren Mobilgeräten (110A-110N)
von Angestellten beinhaltet, die einer Unternehmen-
sorganisation zugehörig sind, die das drahtlose
Netzwerk steuert.

5. Verfahren nach Anspruch 1, wobei die Reihe von
Tests zum Bewerten der Netzwerkleistung einen Da-
tenverbindungstest, einen Sprachverbindungstest,
einen Videoanruftest, einen Kurznachrichtendienst-
Test (SMS-Test) oder einen Telefonieüber-LTE-
Test (VoLTE-Test) beinhaltet.

6. Verfahren nach Anspruch 1, wobei die gerätespezi-
fischen Informationen, die Hardware- oder Software-
konfigurationen des einen oder der mehreren Mobil-
geräte (110A-110N) identifizieren, eine Marke des
einen oder der mehreren Mobilgeräte (110A-110N),
ein Modell des einen oder der mehreren Mobilgeräte
(110A-110N), und einen Typzuordnungscode von
dem einen oder den mehreren Mobilgeräten (110A-
110N) beinhalten.

7. Verfahren nach Anspruch 1, wobei das mehrmalige
Wiederholen der Reihe von Tests in einer Nominal-
frequenz geplant ist, wobei das Verfahren ferner Fol-
gendes umfasst:

Verringern der Nominalfrequenz, wenn die Rei-
he von Tests anzeigt, dass die Netzwerkleistung
über einem gewünschten Schwellenwert liegt;
und
Steigern der Nominalfrequenz, wenn die Reihe
von Tests anzeigt, dass die Netzwerkleistung
unter dem gewünschten Schwellenwert liegt
oder wenn sich das eine oder die mehreren Mo-
bilgeräte (110A-110N) in einem bestimmten Ge-
biet befinden, aus dem unzureichende Netz-
werkleistung gemeldet wurde.

8. Verfahren nach Anspruch 1, wobei die Analyse Ge-
biete identifiziert, in denen eine zusätzliche drahtlo-
se Telekommunikationsinfrastruktur das drahtlose
Netzwerk verbessern würde.

9. Computerlesbares Medium, das ausführbare An-
weisungen umfasst, die beim Durchlauf auf einer Di-
agnoseplattform dazu führen, dass die Diagnose-
plattform das Verfahren entsprechend der Schritte
nach einem der Ansprüche 1 bis 8 ausführt.

10. Diagnoseplattform (140), die Folgendes umfasst:

einen oder mehrere Speicher; und
einen oder mehrere Prozessoren, die dazu kon-
figuriert sind, das Verfahren nach einem der An-
sprüche 1 bis 8 auszuführen.

Revendications

1. Procédé d’exécution d’un diagnostic de réseau à dis-
tance sur un ou plusieurs dispositifs mobiles (110A-
110N), le procédé étant exécuté par une plateforme
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de diagnostic (140) et comprenant :

la sélection d’un ou de plusieurs dispositifs mo-
biles (110A-110N) pour exécuter un ensemble
de tests afin d’évaluer les performances d’un
réseau sans fil ;
l’installation, à l’aide d’instructions de comman-
de et de contrôle à distance provenant de la pla-
teforme de diagnostic (140), d’une application
de diagnostic sur les un ou plusieurs dispositifs
mobiles (110A-110N),
dans lequel l’application de diagnostic, une fois
installée sur les un ou plusieurs dispositifs mo-
biles (110A-110N), exécute l’ensemble de tests
pour évaluer les performances de réseau ; et
la réception, sur la plateforme de diagnostic
(140), de messages provenant de l’application
de diagnostic qui comportent des données cap-
turées,
dans lequel les données capturées comportent
des informations spécifiques au dispositif iden-
tifiant les configurations matérielles ou logiciel-
les des un ou plusieurs dispositifs mobiles
(110A-110N), et
dans lequel les données capturées comportent
des données sur les performances de réseau
en réponse à l’ensemble de tests utilisés par
l’application de diagnostic pour évaluer les per-
formances de réseau de chacun des un ou plu-
sieurs dispositifs mobiles (110A-110N) se dé-
plaçant autour d’une région géographique ; et
la génération d’analyses sur la base des don-
nées capturées, dans lequel les analyses iden-
tifient les configurations matérielles optimales,
dans lequel les configurations matérielles opti-
males comportent la meilleure performance tout
en optimisant une ou plusieurs configurations
pour le jeu de puces d’un dispositif mobile comp-
te tenu des performances de réseau du réseau
sans fil.

2. Procédé selon la revendication 1, dans lequel la sé-
lection des un ou plusieurs dispositifs mobiles (110A-
110N) pour exécuter l’ensemble de tests afin d’éva-
luer les performances de réseau comprend en
outre :

la réception d’une notification provenant d’un
utilisateur d’un premier dispositif mobile parmi
les un ou plusieurs dispositifs mobiles (110A-
110N) indiquant que le premier dispositif mobile
présente de mauvaises performances du ré-
seau sans fil,
dans lequel la notification provenant de l’utilisa-
teur identifie une zone géographique où les
mauvaises performances de réseau sans fil ont
été rencontrées, et
dans lequel la sélection des un ou plusieurs dis-

positifs mobiles (110A-110N) pour exécuter
l’ensemble de tests afin d’évaluer les perfor-
mances de réseau comporte l’identification de
dispositifs mobiles supplémentaires qui sont
susceptibles de se trouver dans la zone
géographique ; et
la réception de l’autorisation de l’utilisateur du
premier dispositif mobile pour installer l’applica-
tion de diagnostic sur le premier dispositif mo-
bile.

3. Procédé selon la revendication 1, dans lequel la sé-
lection des un ou plusieurs dispositifs mobiles (110A-
110N) pour exécuter l’ensemble de tests afin d’éva-
luer les performances de réseau comprend en
outre :

la réception d’une notification provenant d’un
utilisateur d’un premier dispositif mobile parmi
les un ou plusieurs dispositifs mobiles (110A-
110N) indiquant que le premier dispositif mobile
présente de mauvaises performances du ré-
seau sans fil ; et
la réception de l’autorisation de l’utilisateur du
premier dispositif mobile pour installer l’applica-
tion de diagnostic sur le premier dispositif mo-
bile.

4. Procédé selon la revendication 1, dans lequel la sé-
lection des un ou plusieurs dispositifs mobiles (110A-
110N) pour exécuter l’ensemble de tests afin d’éva-
luer les performances de réseau comporte la sélec-
tion d’un ou de plusieurs dispositifs mobiles (110A-
110N) d’employés affiliés à une organisation com-
merciale qui commande le réseau sans fil.

5. Procédé selon la revendication 1, dans lequel l’en-
semble de tests pour évaluer les performances de
réseau comporte un test de connexion de données,
un test de connexion vocale, un test d’appel Wi-Fi,
un test de service de messages courts, SMS, ou un
test d’évolution à long terme de voix hors-champ,
VoLTE.

6. Procédé selon la revendication 1, dans lequel les
informations spécifiques au dispositif identifiant les
configurations matérielles ou logicielles des un ou
plusieurs dispositifs mobiles (110A-110N) compor-
tent une marque des un ou plusieurs dispositifs mo-
biles (110A-110N), un modèle des un ou plusieurs
dispositifs mobiles (110A-110N) et un code d’attri-
bution de type des un ou plusieurs dispositifs mobiles
(110A-110N) .

7. Procédé selon la revendication 1, dans lequel l’en-
semble de tests est programmé pour être répété plu-
sieurs fois à une fréquence nominale, et le procédé
comprenant en outre :
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la diminution de la fréquence nominale lorsque
l’ensemble de tests indique que les performan-
ces de réseau sont supérieures à un seuil
souhaité ; et
l’augmentation de la fréquence nominale lors-
que l’ensemble de tests indique que les perfor-
mances de réseau sont inférieures au seuil sou-
haité ou lorsque les un ou plusieurs dispositifs
mobiles (110A-110N) se trouvent dans une zo-
ne désignée où des performances indésirables
de réseau ont été signalées.

8. Procédé selon la revendication 1, dans lequel les
analyses identifient des zones où une infrastructure
de télécommunications sans fil supplémentaire
améliorerait le réseau sans fil.

9. Support lisible par ordinateur comprenant des ins-
tructions exécutables qui, lorsqu’elles sont exécu-
tées dans une plateforme de diagnostic, amènent
ladite plateforme de diagnostic à exécuter les étapes
de procédé selon l’une quelconque des revendica-
tions 1 à 8.

10. Plateforme de diagnostic (140) comprenant :

une ou plusieurs mémoires ; et
un ou plusieurs processeurs configurés pour
exécuter le procédé selon l’une quelconque des
revendications 1 à 8.
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