W RELESS COVERAGE | NFRASTRUCTURE DESI GN FI ELD OF THE | NVENTI ON The
present invention generally relates to wreless coverage infrastructure
design. In particular, although not exclusively, the invention relates to
desi gn and depl oynent of a wireless comuni cation network in a building.
BACKGROUND OF | NVENTI ON The design and depl oynent of a wreless
infrastructure is JVIBELESS GOMERAGEINERASFRUCTUREDESIGN {asks, such as
site preparation, site acquisition, site selection, network design, design
approval, procurenent, project managenent, docunentation, etc., are
performed in isolation. Transfer of information between tasks occurs

manual | y. The manual tFg$ ©F PHE INVENTHONN bet ween tasks prevents
real tinme operation and conmuni cation between departnments and ot her
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appli ngtli ons and formats and i nvolves an inefficient review, revision and
appr ovafeRPyrestof a wirelgssompagnicalinn Aetversdniackiildng sof tware such as

M crosoft Wrd for project docunentation, Mcrosoft Excel for Link Budget
cal cul ati ons, M crosoft PowerpointN sio and Aut oCAD for Network Draw ngs,
M crosoft Project for scheduling and resource planning and vari ous
proprietary RF sinulation tBACKGROUND OBWMVENINONP|I aNet have been used
with each application introducing inprovenent in its own domain, but
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pr ovi delPENeriatiomnteic s ER Perfofrped dy éﬁﬁj&pi@_n. Transfer of information between tasks

occurs manually.

The manual transfer of information between tasks prevents real time operation
and communication between departments and other stakeholders. This hinders efficient
collaboration, adversely affects operational continuity, causes inefficiencies and
increases the possibility of erroneous data creeping into the system. The manual
transfer of information requires various parties to re-enter data in different applications
and formats and involves an inefficient review, revision and approval process.

Isolated standard applications software such as Microsoft Word for project
documentation, Microsoft Excel for Link Budget calculations, Microsoft Powerpoint/Visio
and AutoCAD for Network Drawings, Microsoft Project for scheduling and resource
planning and various proprietary RF simulation tools such as iBWave and PlaNet have

been used with each application introducing improvement in its own domain, but



As a result of the prior art nethods and systens, nost parties work in silo
and do not have a holistic approach to the entire process. Data is not
reused between departnments efficiently, and eventually the sane data is
re-entered into several data bases. This silo-ing and under-nanagenent or
non-nana%enent of data frequently results in an under-design or over-design
of net whitkaut addrespiagi thednefficienciaseofpisplated taskiexacution and Masuat transieatadd
data in retrofit designs and upgrades to next generation w reless system
Dat a r elndorinmatian asatisdussed mboust ruct ure nmay be |l ost or misplaced or with
anot her contractor and cannot be reused | ater when an upgrade is perforned.
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INVENTION It is an object of sone enbodi nents of the present invention to
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enbodi ment, the present invention resides in a systemfor wreless .
conmmuni cat i 'H‘éﬁ v K'YERNSRiransten of infgrmation mayn@sydiinfata, 'Qﬁ?ﬂpﬁ@'@rmay
havi ng a processor and nenory; _ a buil di ng expl orer nodul e,
conf i gub@duedorhwean ereidviperodatssis Ieyentesed qrphratgh aﬂirmltﬁdw@vshoéacwamr k
data and financial data; a network design nodul e, configured

t 0 genepavieedoyn tHeedatarghekty, forexampleal buil di ng from t he buil di ng data,
and generates, by the conputer, a network design based upon the virtual
bui I di ng; As a result of the prior art methods and systems, most parties work in silo and do
not have a holistic approach to the entire process. Data is not reused between
departments efficiently, and eventually the same data is re-entered into several data
bases. This silo-ing and under-management or non-management of data frequently
results in an under-design or over-design of networks.
Additionally, the prior art does not re-use accumulated data in retrofit designs and
upgrades to next generation wireless system. Data relating to earlier infrastructure may
be lost or misplaced or with another contractor and cannot be reused later when an

upgrade is performed.

There is therefore a need for improved process management.

OBJECT OF THE INVENTION

It is an object of some embodiments of the present invention to provide wireless
industry stakeholders with improvements and advantages over the above described
prior art, and/or overcome and alleviate one or more of the above described

disadvantages of the prior art, and/or provide a useful commercial choice.



a project managenent nodule, configured to schedule, by the conmputer, the
projects, and automatically generate tasks and plan resources based upon
t he network design, and track issues and change requests; and

a controller, that provides an interface between the various nodul es and
the data store; wherein data n the nodules is accessible in a
st andar di zed manner. T: | udes a shared and/ or
central data store for storing the data used between the nodul es.

Al t er nat i vel fcceoniing jie tarmenabadiement,ntheugegsentoneention ¢esidee jenaesystem for
dat abases for storing the data used between the nodul es, wherein at |east

part ofmmmsdatommanhsati@dnnemmdié@mwniniaebuimwmncfmdiagi ndependent data
stores. Preferably, the project managenent nodul e incl udes:

generating a bil | a@bmpter haling a'p rbbgss}@ratnld%é@forfr oj ect or building
requi renent, and generating installation tasks ching the bill of

material for the ) u@e(&?'eogé;r {’nodule confsl?{u(?t.t:(i;r'tgbe>é vtehgngrPﬁbﬁﬁés»b?X Iﬂa(ia’ng
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and the network dgséeqwork design module, configured to generate, by the computer, a
virtual building from the building data, and generates, by the computer, a network
design based upon the virtual building;

a project management module, configured to schedule, by the computer,
the projects, and automatically generate tasks and plan resources based upon the
network design, and track issues and change requests; and

a controller, that provides an interface between the various modules and
the data store;

wherein data used between the modules is accessible in a standardized
manner.

The system further includes a shared and/or central data store for storing the
data used between the modules. Alternatively, the system further includes two or more
independent databases for storing the data used between the modules, wherein at least
part of the data is synchronized between the two or more independent data stores.

Preferably, the project management module includes:

generating a bill of material for the particular project or building
requirement, and

generating installation tasks matching the bill of material for the network

design.



Preferably, the systemfurther includes an inventory managenent nodul e,

I ncluding data relating to a warehouse inventory that nay be used by the
proj ect managenent nodule in material planning. Preferably, the
system further includes a vendor managenent nodul e, including vendor ]
I nformati on, _equi nt, quot ati ons and paynent terns that may be used by the
proj ect nana&é‘?qféﬁ& Ymotﬂge reiechr Beeagerest | Mpdus | ticilesndesartier | aly cost

pl anni ng. _ Pr ef erabl_é,_ the system further includes a maintenance and
upgr adelni@dmation, i and dbe epilding explateemedide agenerptasabl deast one efdwanapital
searches on equi pnent in the RF Network design. Preferably, the

syst em éxpérdituré nandidas opecatipahendpendhu Yor theeIbudbing ©aseengvdn trdetsstand
specifications for use in network design. Preferably, the system

furtherinfoehatdpsad feshiarddesgh! e, which extracts the status fromthe
system data and generates a report based thereon. According to
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net wor k desi gn;
Preferably, the system further includes a vendor management module, including

vendor information, equipment quotations and payment terms that may be used by the
project management module for project costing, pricing and cash flow planning.
Preferably, the system further includes a maintenance and upgrade module,
including a user interface and operable to run advanced searches on equipment in the
RF Network design.
Preferably, the system further includes a component library, including
component models and specifications for use in network design.
Preferably, the system further includes a dashboard module, which extracts the
status from the system data and generates a report based thereon.
According to another embodiment, the invention resides in a method for wireless
communication network design and/or deployment in a building, including:
Receiving, through a controller, building data;
generating, on a processor, a virtual building from the building data;
generating, on a processor, a network design based upon the virtual
building; and
scheduling and planning, on a processor, the project and resources based

upon the network design;



wherein the building data, the virtual building data and the network design
data is accessible in a standardi zed manner. Preferably, the nethod
further includes storing, on a shared and/or central data store, the

buil ding data, the virtual building data, the network design data.
Alternatively, the, nmeth further, includes: . storing, on two or
nor e indepenéent WQP&%HE&% bHFé'§9sd(3é% Stvﬁ‘éqlwg',”gtqﬁgalﬁﬂdl%Prﬂft\dﬁfkage%'ﬁ@
virtual building data, the network design data; and

synchr oflgtd igpcanssibletinreastandardizad measer.part of the data, between the two
or nore independent data stores or systemdata stores. Preferably, the

met hod f urt hPreferatliyidbe: methodi furthgr indudasgétoang oon moshared arbor cevitedlreritaon;
generating, on a processor, at |east one of a capital expenditure and an

oper at i e, tAs RRINdingWRa P VidiealbiilbMgdatanthet MBwoAY 8841§n fda@an t he network,
based upon the cost information and wrel ess network usage profiles.

Pref erably, Aﬁ@rn@'ﬁ@%dt UnENRYd #uPtﬁEPﬁw%ﬁjdersgcei ving, through a controller,

data relating to a F enouse 1T nventory; an
storing, on two or more independent databases or system data stores, the

building data, the virtual building data, the network design data; and
synchronizing and interacting, at least part of the data, between the two or
more independent data stores or system data stores.
Preferably, the method further includes:
receiving, through a controller, cost information;
generating, on a processor, at least one of a capital expenditure and an
operational expenditure for the building and the revenue from the network, based upon
the cost information and wireless network usage profiles.
Preferably, the method further includes:
receiving, through a controller, data relating to a warehouse inventory;
and
planning material based upon the warehouse inventory data.
Preferably, the method further includes:
receiving, through a controller, data relating to equipment quotations and
payment terms; and
generating project costing, pricing and cash flow based upon the data
relating to equipment quotations and payment terms.
Preferably, the generation of the network design includes a link budget

calculation based upon component models and specifications.



pl anni ng materi al based upon the warehouse inventory data. Preferably, the
nmet hod further includes: receiving, through a controller, data
relating to equi pnment quotations and paynent terns; and

generating project costing, pricing and cash flow based upon the data
relating to equi pnment quotations and paynent terns. . Preferably, the
gener ati on ofrefrEakiwt ther Wethad frthesdnelydes dhe iganemtingeef aaleperiabasad breed
upon conponent nodels and specifications. Preferably, the nethod

f urt her datec tieddad blyeonse oe madicomodiiles whprr theh fyetht iareh cdatent of éhe edpbrt isne
or nore nodul es where the format and content of the report is determ ned

t hr oughdeteg@ingdoihr®ligh Ecehgordr y, the nmethod further includes: nodifying
data in the systemin a first nodule; reviewing the nodified data from at
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modifying data in the system in a first module;
reviewing the modified data from at least one other module; and
using the modified data from at least one other module.
Preferably, the method further includes:
generating installation tasks based upon the network design.
According to yet another embodiment, the invention resides in a method for
wireless communication network design and/or deployment in a building, including:
Receiving, through a controller, network KPI's (Key Performance
Indicators);
generating, on a processor, a virtual building from building data;
generating, on a processor, a network design based upon the network
KPI's and the virtual building; and
scheduling and planning, on a processor, the project and resources based
upon the network design;
wherein the network KPI's and the network design data is accessible in a
standardized manner.
Preferably, the method further includes storing, on a shared and/or central data
store, the building data, the virtual building data, the network design data and the
network KPI's.

Alternatively, the method further includes:



generating installation tasks based upon the network design.

According to yet another enbodinent, the invention resides in a nethod for
wi rel ess conmuni cati on network design and/ or deploynent in a building,

i ncludi ng: Receiving, through a controller, network KPI's (Key Performance

I ndi cators); generating, on a processor, a virtual buildi ntg from
bui | di ng data; geR&Rgi AY twewrdnpiedederendent datakaser Usyptan sateataipvihehe
network KPI's and the virtual building; and schedul i ng and

pl anni nbuilding alapa,dbesdrbual buildiny datac theanetwark alesigrsdatasant the netwark iR egr k
desi gn; wherein the network KPI's and the network design data
Is accegAgbl e in a standardi zed manner. Preferably, the nethod

further includes storing, on a shared and/or central data store, the
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network KPI's. Alternative urt
bui | i i oRR R eRe TP o e OB Gl 3Pl SHE net wer k desi gn data and the
network KPI' E;refgrna%ly, the method further includes:
receiving, through a controller, cost information;
generating, on a processor, at least one of a capital expenditure and an
operational expenditure for the building and the revenue from the network, based upon
the cost information and wireless network usage profiles.
Preferably, the method further includes:
receiving, through a controller, data relating to a warehouse inventory;
and
planning material based upon the warehouse inventory data.
Preferably, the method further includes:
receiving, through a controller, data relating to equipment quotations and
payment terms; and
generating project costing, pricing and cash flow based upon the data
relating to equipment quotations and payment terms.
Preferably, the generation of the network design includes a link budget
calculation based upon component models and specifications.
Preferably, the method further includes the generation of a report based upon
data created by one or more modules where the format and the content of the report is
determined through a controller.

Preferably, the method further includes:



synchroni zing and interacting, at |east part of the data, between the two
or nore independent data stores or systemdata stores. Preferably, the

nmet hod further includes: receiving, through a controller, cost infornmation,;
generating, on a processor, at |east one of a capital expenditure and an
operational expenditure for the building and the revenue fromthe network,
based upon the co8todifyingrdataiinihapystamriglaiist modma:k usage profiles.
Preferably, the nmethod further includes: receiving, through a controller,
data rel ating to sewewiagdheenodifiedtata/frommat Ighstromenagthenmedude; dmased upon

t he warehouse inventory data. Preferably, the nethod further includes:

recei ving, throughsiaganstisdified dagafremratliedstRBet sthefitiodRNt quot at i ons and
paynment terns; and generating project costing, pricing and

cash fl ow bapggew theen&Rba fhigh&tihBeqke edqui prent quotations and paynent

ternmns.
generating installation tasks based upon the network design.

The invented process management solution makes use of a data storage system
software solution allowing integration of all facets of the business including internal and
external communication.

According to an embodiment, network design, project planning and project
implementation is implemented in a loop. The invention enables collaboration by
ensuring all parties share the same information. This prevents delays and confusion
due to poor version control.

The present invention allows for the data to be entered only once and used
whenever required. The invention enables all parties to be involved in a dynamic review
process where changes can be done immediately, and be reviewed and approved by
all parties. Data entered in one module may be used to create another, more complex
set of data. The new set of data is either used by other modules along the process or is
fed back to the previous module(s) for automatic comparison and monitoring.

Inclusion of technical and commercial KPls together with monitoring and
comparison steps enable creation of wireless networks in a form that is neither over-
designed nor under-designed. The ability to create an optimal design (based on set
KPIs) significantly reduces material and resources employed.

Throughout the process the data accumulates and can be used to support other

uses. The data is updated and exchanged bi-directionally between different modules.



Preferably, the generation of the network design includes a |ink budget
cal cul ati on based upon conponent nodels and specifications.

Preferably, the nmethod further includes the generation of a report based
upon data created by one or nore nodul es where the format and t he content
of the report is determned through a control]ler. Prefera , the method
furt her TNRCSYRIRD: enakIgs SAMRORatNiasUEtEe Shariag ard aretrpfrtémgnetjelob systems.
reviewing the nodified data fromat |east one other nodul e; and using the
nmodi fi ed dat Actordingtto| eartin oembodiirmntsrodue@rati@ned)fethmlirwerttow aat hodterial
further includes: generating installation tasks based upon the network

desi gn. managemehtfundiivealityds prexess.s THRNRERITE Nelgolouied0be fralkgsarndkteftf a data
storage system software solution allow ng integration of all facets of the
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parties. Data entered in one nodule may be used to create another, nore
conpl ex set of datlata stbe;new set of data is either used by ot her nodul es
along the process or is fed back to the previous nodul e(s) for automatic
conmpari son and mogidRbtdiged proces m?n(:' usion of technical and comerci al
KPl's together with nonitoring an onpari son steps enabl e creation of
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Integration of accounting practises and Ioglstlc functions into the

automated process;

. Integration of Inventory Management into the automated process;

. Creating a single repository of all data related to buildings and projects;

. Integration of Asset Management into the automated process;

. Ability to store and recall information when it is required in a real-time

environment;

o Efficient inter and intra company communication;

. Ability to design and implement the correct of infrastructure as both
technical and management concerns are considered at the same time;

o Communication between different parties is optimized as data is available
to everyone real time; and

. Ability to reduce cost; reduce project implementation time; reduce waste

(through reuse of material) and paper usage (green process).



Thr oughout the process the data accumul ates and can be used to support

ot her uses. The data is updated and exchanged bi-directionally between

di fferent nodules. The system enabl es common infrastructure sharing and
retrofitting of old systens. According to certain enbodi nents,

I ntegration of the invent ol&:y and materi al managerrent functionality is
present. This feature heBRER DESCGRIETIONQH Hil RIGMRES The present

i nvention may be based on rel ational database architecture to enable

real -ti me shéoiasgisbin daderstafdiragntregiesentiort bed po esable & peesan skillechocinedanhg
to certain enbodi nents, include: Enhanced operational efficiencies through
a shareg podiHy imentiodliheegrabtital efidste prefetraddembbdiptbniis assepsl ingentididiaké ty
to achi eve optimal performance based on set KPlIs; Integration of

account éié%ri%"e?oélér@gsrﬁyg\}pgy bg@kéhpga {)Hp%iﬂpﬂe?eﬂe%@ tb e ?H%Qﬁ@ég ;nBrd?é\ﬁrﬁﬁs,

I ntegration o nagenen nto the automate

in which:

FIG. 1 illustrates a system for wireless communication network deployment in a
building according to an embodiment of the present invention;

FIG. 2 illustrates a wireless coverage infrastructure deployment process,
according to an embodiment of the present invention;

FIG. 3a illustrates elements involved in the prior art process using scattered
applications and FIG. 3b illustrates how the present invention which uses a data store
to interact and automate the process;

FIG. 4 illustrates four modes of operations to allow multiple users to access a

single shared and/or centralized data store; and

FIG. 5 illustrates a mode of operation using multiple shared and/or centralized
data stores of the present invention.

Those skilled in the art will appreciate that minor deviations from the layout of
components as illustrated in the drawings will not detract from the proper functioning of

the disclosed embodiments of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Embodiments of the present invention comprise systems and methods for
wireless communication network deployment in a building. Elements of the invention
are illustrated in concise outline form in the drawings, showing only those specific

details that are necessary to the understanding of the embodiments of the present
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Creating a single repository of all data related to buildings and projects;
I ntegration of Asset Managenent into the automated process; Ability to
store and recall information when it is required in a real-tine
environnment; Efficient inter and intra conpany comunication; Ability to
design and |g}l¥)’| ement the correct of infrastructure as both technical  and

managenBWENHEYhc BHh $0a8% NASNS; alHEd ”&@ disdogyreWith pexcesgyentatailathas il eb@een
different parties is optimzed as data is available to everyone real tineg;
and Abbbvipys tathaseuferdipary, skikkiruthe at o] kgt of thpe prasenhdeseriptione; reduce
waste (through reuse of material) and paper usage (green process). BRIEF

DESCRI PTI ON [Fthisiipate B éeTification, adjeetinesisathias firsteingit secbriey lefiearidnvght, i on
and to enable a person skilled in the art to put the invention into

practi cpbnehh@®hck ptro%féﬁd BQtt@r‘?ﬁb%fE ns.%t Sséd sbie®y td‘éf@ﬂ‘ié BRe HIEMERE 6F RgHod

bel ow by way of exanple only wth ref erence to the acconpanyi ng draw ngs,
I n whic
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| nventi roerllétlve position or sequence that is described by the adjectives. Words such as
“‘comprises” or “includes” are not used to define an exclusive set of elements or method
steps. Rather, such words merely define a minimum set of elements or method steps
included in a particular embodiment of the present invention.

According to an embodiment, the invention utilizes a shared and/or centralized
data store and three core modules which share the same data which can be used
automatically by the other modules. The core modules are Building Explorer, Network
Design and Project Management. The invention process integrates several applications
through a shared and/or centralized data store and thereby allowing a real time flow of
data. This enables enhanced logistics, inventory management, accounting and asset
tracking.

FIG. 1 illustrates a system 100 for wireless communication network deployment
in a building according to an embodiment of the present invention.

The system 100 includes a building explorer module 105, a network design
module 110, and a project management module 115. The data used between the
modules is accessible in a standardized manner through a controller 120 which
interacts with a shared and/or centralized data store 125. There is no direct contact
between the modules. The controller interacts with all inputs from the modules and the

data store, to decide which module to retrieve information and which module the

information should go to. Validation is also determined by the controller. Thereafter, the

11



FIG 2 illustrates a wreless coverage infrastructure depl oynent process,
according to an enbodi nent of the present invention; FIG 3a
illustrates elenments involved in the prior art process using scattered
applications and FIG 3b illustrates how the present invention which uses a
data store to interact and automate the process; Fl 4 illustrates four
nmodes oFO%EB‘é'F%tFPFB WCeS OHfRWH aRd fenarts: %&rmt z?é@e&e goRfeny ok thedepart is
and/or centralized data store; and FIG 5 illustrates a node of
oper at i gatengingg Wewghpthe eoniradier.and/ or central i zed data stores of the
present invention. Those skilled in the art will appreciate that
m nor devi at Thasuildiog éxptodeayesdulef 06osanéigluedat® idckivet dred pebdesstidigiding,
drawings will not detract fromthe proper functioning of the disclosed

embodi meafworkfantimaicRi @8ta. iTHeedithdB ceilEd AyLtRD HokS(HG &I FrodtVB9asYRAY S
OF THE | NVENTI ON Enbodi nents of thé present 7I nvention conprise
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in the draw,ngs,,,shawi ng,only. t hose ecific. details that are.necessary,to
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not to clutter the disclosure with excessive detail that will be obvious to

those ofXRaMlitER (CAREX) jand epedational pxpgnditiret (aPEXaseat kR sestimatedn or

In this patent specification, adjectives such as first and second, left and
ri ght, g@gengrateshio thisokopdulep and bottom etc., are used solely to define one
el enent or nethod step from another el enent or nethod step w thout

necessarily Aegtual bgildingpecgénarated] dyi the pagntibrnthesudredaenpdtBaintd she
described by the adjectives. Wrds such as "conprises” or "includes" are

not useglstémdid si8redNinakeldath ‘éfbrée|t259fl'h§'\f?r'ﬁif‘élt(éig?fze@?bgemgﬂgt'@&%até@b e

such words nerely define a mninmum set of elenents or d steps I ncl uded

enbodt rolidfity RoBRIHAIR] 185 driCur, BReg R Metwors insiasofeChidIgy of "
and thr_ee or e dul.es V\:ai ch sha(r@ t[ﬂﬁ same data which can _be _used
automat(frsa‘cq(v% & WO EpSigBdnPAYe Hle core nodul es are Buil ding Expl orer,

Net wor k Design and Proj ect Managenent. The invention process integrates
several appl ﬂ&@ﬁb’k‘@fkt degagimeddlrat HY ggnaraies e Retwekzeepignthaset orom e
thereby allowing a real tinme flow of data. This enabl es enhanced | ogi stics,
i nvent osipuaelnaigime ntTheaoetworki desigmanedidet 110 awki algo include updated network

data based upon the building and deployment of the network, or part thereof.

The network design module 110 additionally includes interfaces for measured
data model tuning and design KPI's. The measured data model tuning and design KPI's
may additionally be used in the network design.

The project management module 115 is configured to schedule the project and
plan resources based upon the network design. The project management module
includes an interface to receive costing data, which is used to generate an actual cost
which is reported to the building explorer module 105.

The controller 120 mediates interactions and data flows between the modules

and the data store(s).
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FIG 1 illustrates a system 100 for w reless comuni cati on network

depl oynent in a building according to an enbodi nent of the present

i nvention. The system 100 i ncludes a buil ding explorer nodule 105, a
net wor k desi gn nodul e 110, and a project managenent nodul e 115. The data
used between nodul es i s accessible in a ndar di zed manner throu
control |l er Ib vahaé?#ﬁw&?raﬁr&f Zef d@@ﬁé@f@ﬁ%ﬁ&i%ﬁsm eneraigd dut an /[Odire
125. There is no direct contact between the nodules. The controller

i nt er actisedvbythalmoduipst195f tamargethisodatacis raade @igeeskible totall eserso THealale
whi ch nodule to retrieve informati on and whi ch nodul e the information

shoul d thattnoay Yel éxtedctedh fiomn #hes shdrddeand/oedehtralizel datat storé dricludére besifi tofr
the controller produces outputs and reports. The format and the content of

the repgygterifis dgtIpkNbidgktt Br esvaBohEst %Etkﬁbhercomponent 5%5 byreliiBe plots,
expl orer nodul'e 105 i's configured to receive and process I 'di ng, network

and fin I v ild e dy 5
ey | nc@’bzéﬁcﬁm%?"ce. AR TEls: A b IS, o b CHeRhRh ek s
invention in re bui | di n forrrat on and network

eng! nectPMBTRHEE irm@pgﬁi% ¥ﬁ@aéaa§ttr§r>°§§psﬁsr?mp (CAPEX) and

oper ati onal expend| ture can be estimated or generated in this

nodul e. smkbbfetreaﬁllsbumi@rst@pd By e ekitled @dgiessee, theevtemn@hisomghoriat a
inputs into the systemand stored in the data store 125. The virtual

(di gi tiaednpbiter (dohghownchadnga frpcessortamd rdemprexpl orer nodul e 105 and t he
digitized telecomnetwork inside the building is created by the network

desi gn nodul Bhd Ifkention streahfihedethensitird gsocessm@ndligveblill panrisadifsct acaetyor k
desi gn based upon the virtual building. The network design nodule 110 nmay

al so i ngliHd@aHRARf drmzedaar *h@%éu@é’éﬁ% NIt Qﬁepﬁhb%ﬂﬁﬁgeﬁ%ﬂa@%& of

tgg network, or part thereof he network design no . .
kPl s, Oifeteht baRleERAPE 65D %%g@%%“‘he%e‘?%ﬁ%’%ﬁ%c‘@%E?%e""@ﬁsﬁﬁ@* be

d th t . The ro ect man errent no 115 i s
cont | 'g['mgw%tz(rf}% SBReIET R sprspuet PHRESH Aemcr L BAREAS BNRIURH b Ghe Chgamic

net wor k desi gn. The project nmanagenent m)dul e includes an |nterface to
recei vePT68%S Apd gan seeihe emengnieity and theiiafigcts eal tideual cost which is
reported to the building explorer nodul e 105. The controller 120
medi at es i ntEreadiveotiondrad dizen Biltbvie deteweeancdy ofollildirsy/aetivark edigitization
storel S\/\)/Here the information related to the building and the existing wireless network is stored
in a standardized format that can be readily used to evaluate the performance of an
installed network infrastructure against usage by a higher generation wireless
technology (higher generation than it was originally designed for). The feature allows
optimal reuse of the existing infrastructure when upgrading to higher generations of
wireless technologies.
The system 100 may include an inventory management module (not shown).
The inventory management module contains warehouse inventory to be used for
material planning in the project management module. The inventory management

module may include automatic generation of asset tags for one or more items in the

inventory.
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The shared and/or centralized data store 125 stores data generated by
and/ or used by the nodul es 105-120, and this data is nmade accessible to al
users. The data that may be extracted fromthe shared and/or centralized
data store includes a bill of materials, a |link budget, a conponent |oss
report, conponent tags (gredi ction plots, project schedule, schematic

reports, predhetsysterpiGmay inskide a yendag malagemenigngdulet (nebshem) daba,

and budgeted vs actual cost reports, for exanple. As will be readily
under st vanddrymiahagsiiehnt edodide rasdains wemelos ysfoematiod) eguipmend ustatonsuaed
(not shown) having a processor and nenory. The invention streaniines

the ent pagmBhOREAR @NBe QiskdSinahk pgrafdct @sartigeridntaBr @F6jetiochdtmgs PMRingeahd
time data. This reduces the need to enter and mai ntain the data across

di ffer e@éslp%\hi?ﬁ%r!iﬁ@.dm@vér%&r%%égésﬁté thBBU%%Egiri]rgblﬁ’cﬂ’@PPéfEﬁQ@'vendors, or

efficiencies. ention mnim e review approval process as

each pa ,s.Lnvolved in the nank ¢ _process an n s 1 he anendoents
and t hot Y citheh MABE catedd iR et SyeboBRT S RePlin e oFBRteS: P I800S e
concept of buil ding/ network digitization where the i nLorma,ti nrelated to

t he bui MFIRYMARd IS ARG SrSP@?é'OHé/ﬁhg'ﬁk ranyt s %'bISli“F?bie stfemeRiion zed
format that can be readily used to eval uate the performance of an installed
net wor k i nf r kRe isystem d 08gapydnclude gemayntanancshand gwgsade Nwdue (edtesiown).
technol ogy (higher generation than it was originally designed for). The

f eat ur eTla Inoaistemaincesdnd epgmdef mddeleexaat bagiseaf tcaatcesst imf@nvdtom apoutasi ng
to higher generations of wreless technol ogies. The system 100 may

i ncl udegyasting WRINWOAY WRERIGTEHe TREH! B (AathtHRoWe) neftiérki Breatomput when
managenent nodul e contai ns warehouse inventory to be used for materi al

bl anni Ny e sl THRANISa M £ updhfid MYADIORKABLAGRRRYfadEdy | ©

my i nc e autonmati c generation of asset gs for one or nore i1tens I n the

i nvent : The system 100. may jncl ude a yendor mnmanagemnment dul e
(not  sHBSnfseRre suirdd TeMak. sERiohargation: 2o pdiRRFRT orentefcn, on
equi pnent quotations and paynent terns to be used in the project nmanagenent
for prdeRMeptin thg Nefwork dgsignandalameniopnManagsMeit. The vendor managenent
nodul e may i nclude preferred vendors, or any other suitable categorization
of vendors. Huuspstent 10dnay ingigderaycampongiy libraiyninot shawmaxT neigomponent
guantities, quotation validity, or any other suitable information.

The sydibeanylfigy eyusetttoistere compohenamoeetnand sgedifleatiordulised imothesietwoyk
The mai nt enance and upgrade nodul e may be used to access information about

an exi idsih RAUIMRM UYL ©BIEAtidRe ThHeSsbrhSorm@tNibRary dAkbIESHAR 1o b&'enfisrelinPut
when upgradi ng the neétwork. The nai ntenance and upgrade nodul e i ncludes an

interfag ' . 1. i i ; run
dvancad Wedms Retiiflo & 8p2ti 8AtRERas i Rl 858 2Rl
Shour) | The TRBEHER 109 Bra¥ i BaseBaatth e srevbins Bhairmhaal aoaras
shown) . e

specifications used in the network design for |ink budget cal cul ation. The
conpondait intgriace o thadatasanrhenablgsipxtiagiien of the statdys o the Beilding Fxplaser
specific conmponent that is commonly used in a network. The system
100 rmayandnictajels Maokzgsthealr Mogintet Téieodaghboghd mmsinsbaledastommtisgeneratioreof ace
to the data, and enables extraction of the status fromthe Buil di ng

Expl or eepertsl dHdjaeohntdgeagsiyantiulied Wreintdiaetiva sisbo aitefaey fonprasdatatisrobht i C
generation of reports, and advantageously includes an interactive user

interfageyfor presentation of data. FIG 2 illustrates a wireless
coverage I nfrastructure depl oynent process 200 at the outer ring consisting

of stages 2 4 . ] i i i ity ch

o procass af18ng T s HUeREs BNEHOE IPAAUSEE ASRATRERt Blostsh b 3t

' nvent Itl?enbuter ring consisting of stages 205, 210, 215 and 220, and the invention is depicted
within such a process at the inner rings, according to an embodiment of the present

invention.
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Data is collected and upl oaded, and buil dings are anal yzed and prioritized
at initiate stage 205. Data collection may be perfornmed by queryi ng anot her
data store, or through a user interface, for exanple. Initiate stage 205 is
advant ageously initiated before acquiring a site. Thereafter, in the
pl an stage 210 the rel ess nefwork is desjgned and the network version is
approved. Th atﬂet‘%P cied; i b%’&gs apdnlyitings, am apalygedornd psiorired & ed
upon the data coll ected at |n|t|aI stage 205. At the execute stage
215, prbjtiate staga 2@ndDpte eliegtian enayabegedformad byrayesyingianadio¢redathedoren or
resources are planned before the network design is optimzed and updat ed.

At the tipouglle stagintedace,t for examslsehiitater stagde?0s fis edjvbﬁtdgeousﬁyr mme@r
mai nt ai ned. The network design is retrofitted thereafter.

Bui | di ngefex@heg@finydslee 105 includes a repository of building i nf or mat i on
and financial data which is used in the si te/pror ect/ bui |l di ng

prioritizati ?Her%%ﬂ{eﬁetneﬁté g{hrpl’sgﬁs?hg‘l% F‘%(é\?ée \borlt%e%' ggs@]ﬁgge rftflacé ed

the invention re tod S|gn dlng da I'S7ex

and used to gen rateavrrtu Eurleg thequ em The vrrtftr bui | di ng
el udese e JaTih JerepRrhued, S §ensigop; of dapetwork
bui l ding may be used to create t he network desi gn and generate the Bill of
Mat er i es'%é‘aﬁ%@ WOPR thr dpimcongptaskaliaitiebpiasg 2-a 1 oor |evel and include
a floor level Bill of Material. The Project Managenent Mdule is
used in t he Mt tieeexecwia sfagee Al 5s pegjectf cost@ngj priting dlredubpaged] thesprojext is

pl anning. The floor level Bill of Material is used to automatically

gener atschadulets aabl eisoarcdsaake plamieidvdeforbetel nBiwdrk odedig 681 @tirhiged and
automatically generated fromthe floor level Bill of Materials.

The usqipddies enters the financial or cost information relating to the
naterlals Alternatively, the cost information may be pre stored in a

vendor mana [

mthe Bui g ey BB St%;% 220, %Wﬁn&%@. o BPRiech i e PBRel  he
Proj ect _Manage t Modul extract used to gener ate t he actual
CAPEX B! "tﬁtae@'eﬂée networE ﬁlagr\e'ﬁtr@trr ﬁj‘%‘g se 225 stores the data which
can be used by al | nodul es. The data i S stored in a standardi zed nanner
such that it1hesBuddiagl xplersddpgule 196 inaludrsdalregository of building information

and financial data which is used in the site/project/building prioritization and selection
process 240. The Network Design stage 245 in the invention relates to design of the
network. Building data is extracted and used to generate a virtual building in the
system. The virtual building includes virtual floors that are created automatically. The
virtual building may be used to create the network design and generate the Bill of
Material. The network design may be performed on a floor level and include a floor
level Bill of Material.

The Project Management Module is used in the project management stage for
project schedule and resource planning. The floor level Bill of Material is used to
automatically generate an installation task. A network level Bill of Material is

automatically generated from the floor level Bill of Materials.
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The interface | ayer 230 represents where the nodul es and the database neet.
Data is continuously built up by each nodul e and stored in the enterprise
dat abase 225. The enterprise database 225 rel ati onal database architecture
t hat makes common data available to all nodules. In other words, the data
contri buted 3_ each podul e i s used by other nodul es. . The reporting and
dashboard no E?é%éh?%@r’@@éﬁf@ financial s rgast dnfognatien seletingdoibe matetialse
shape of reports and access to the centralized data. The dashboard nay

i ncl udeAetnatinelyc theepostt intpsmatianiroay berpresstoiact ier avehder thanmpgament onodule
exanpl e. FIG 3aillustrates elenents of the prior art process which
uses sctirbegiedqaippentajuotitnanfbrigxempd®. il | ustrates how the present
invention uses a data store to interact and automate the process. In

the current R BRIGKE Txpisred NA¥AUED tﬁéw&até&ﬁrvag{c{ié}um RS &onftRe

handl ed with |argely independent applications wth delayed data transfer

i gur . Bevt 8o gRRent MR ¢ Bloro 8 ML PEH 10 SEERINEdna Binie) CARERRY e

data stgre.and thereby allowing a real tine flow of data through a
Qe sifa

cont r ol NEStEeq; exanpl e, a change such as repl acenent of a component with
another made_in the wireless network design process is stored and the new

data is inst Qhe epteratise gdatabagel 225 storesths dplacwhish magebe weed, byralbmodias:
processes. FIG 4 illustrates four nodes of operations to allow

mul ti pl Eheisiata is staredapsa standegtizedemanaéi gech diataibds eeddily. accessibhpdgealh t o
the database via LANis illustrated through users 410. The users nay have
di f f er embdulelses such as project nanager, installation, procurenent or

desi gn. Access to the database via WAN is illustrated through the

renote user ¥HdintdHscs w@r%@ﬁéforégémg%%rgﬁhéhﬁo&ﬁalegreagid ﬁw%%%k%?é‘?ﬁeéﬁj. a

the Internet, and has client software locally insta . .

11 st raeg g R LCRRY b, Of Buoiich Pdide 48 SR T SR ISEL R datebaseno

el a2 Teeniemriasgdabase 228 o BinAkIdbese A EREIaraRsKES PATENO

software with a copy of the database is illustrated by off-line user (site

engi neetata @vadgblgpioedll aBwlules. In other words, the data contributed by each module is
used by other modules.

The reporting and dashboard module 235 represents the interface to the outside
world in the shape of reports and access to the centralized data. The dashboard may
include automatic report generation, and an interactive dispiay, for example.

FIG. 3a illustrates elements of the prior art process which uses scattered
applications and FIG. 3b illustrates how the present invention uses a data store to
interact and automate the process.

In the current manual process as shown in Figure 3a, various processes are
handled with largely independent applications with delayed data transfer between
applications. In contrast, the present invention, as illustrated in Figure 3b, integrates

several functions through a shared and/or centralized data store and thereby allowing a

real time flow of data through a controller. For example, a change such as replacement
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The present invention allows accessibility to a centralized data by all
parties involved in the workflow for the project. This includes parties who
enter the building data, performthe network design, project planning and
approval, sub-contractors etc. Al parties access and wite data in the
sanme dat abase. FIG 5 illustrates a node of operation using nultiple
shared ghacemrossnt with asgthpiiraade i the wireleps nghwerkifesign Biacess is stored ange
system 500 includes a first shared and/or centralized data store 505
associ athednaivt ata isi instantlynpade, availdbie e tten drajbelr sdnagemant ce mrocunepeht
data store 510 associated with a second conpany. The first shared
and/ or pritessés.zed data store 505 and the second shared and/or centralized
data store 510 are connected via the internet and are synchroni zed.

Col | abor at i OPIG.aK‘?I%Jsera%@fdﬂram%B@é idd?gorp'(f/"é@ama 9 \&hﬁgmgté L8&ls {0 g@%eosg, a

exchange of data between two share or centralize ata store

510. ; . e t the first conpany may access data fromthe
single dé%ﬁ@lzé&%akefb%% 4hs mpany nay

first s or centrali zed data store 505, while users 520 | ocated at
t he second c an ce data fraomthe seco shared and/ or centralized
data store 5 ggeq%tota’[ﬁg ahase \éﬁd#{ﬂ‘ '%@H?V%@B%EP%%S%?%@S ﬁ?%?s@fdnﬁ}'e
synchronized_fullg, the data accessible by users 515, 520 is the sane.

I n sumBaye diffrrant dgles swichs aige PEripeldMmanager ofnstallatione syaeuremeasit Podesign. ude
enhanced operational efficiencies through a shared and/or centralized data

stores, stanflecatisziedhpraataisasenga \WAN =i idustrated éhroagt thaetremot®npany15. The
communi cation and col |l aboration and an ability to design and inplenent the

cor r ectrephoteNfigeérs LomEEds Goatheb @bhtraRadinidatdbazedvigh firg eneRietC (MG hBS @it
considered at the same tinme. This reduces cost, project inplenentation

time, angnyseliScally installede above description of various enmbodi ments of the
present 1nvention“is provided for purposes of description to one of

orch e A AR oA o b L B SRR e
e TR TR S BR Tol hoS Yeh 1B 20, VSRS Sl

whi l e sonme alternative enbodi nents have been di scussed specifically, other
enmbodi retarsetnio b regote panrestiosr sareed 25 oviick inglidesielient splwars: t hose of
ordinary skill in the art. Accordingly, this patent specification is

i nt ended t o @ffiirse acedds talthe addbasesvia miientf saftdre vaittaadopprof e databake tidie
present invention that have been di scussed herein, and other enbodi nents

that f alidstmitéd by ofttheSBédr (git@@qgﬁfe@p%,chatnh@ephgg‘e descri bed inventi on.
CLAI M5 The clains defining the rnvention are as follows:

The present invention allows accessibility to a centralized data by all parties
involved in the workflow for the project. This includes parties who enter the building
data, perform the network design, project planning and approval, sub-contractors etc.
All parties access and write data in the same database.

FIG. 5 illustrates a mode of operation using multiple shared and/or centralized
data stores of the present invention.

The system 500 includes a first shared and/or centralized data store 505

associated with a first company, and a second shared and/or centralized data store 510

associated with a second company.
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1. Asystemfor wireless communication network deploynent in a building,

I ncl udi ng: a conputer having a processor and nenory; a buil di ng
expl orer nodul e, configured to receive and process, by the conputer,
bui |l di ng data, network data and financial data; a network design

nodul e, conf ured to r by the conputer, a virtual building from
the buil di ng ﬁt st sfiad 5 QzﬁtC@@")éB;eq AatacetepibBP and t hétﬁﬁ&@ladcﬁé@r@cgaaa%d
upon the virtual building; and a project nmanagenent nodul e,

confi guc@mraliieglcﬁetajlséqrebwOharecmpueehed viae the dptetnat, aaddawtamahiarﬁdé@z
generate tasks and plan resources based upon the network design, and track

| ssues Goftlalsdratige takes! P viansharimgcipfdrhedtiodr throdngh redlcimédescchangdtatrdaage
bet ween the nopdul es and the data store; wherein data used between the

modul espbfveGCrSsidred idndPorderidfrcd 4sth SBRIES05, 40, A system according to
claimi1, further including a shared and/or centralized data store for

ST e, R MRS el BB S RAn A SEree et BUBT BB FER°ULEN, .

(he et gRET UELlEeD e JRiuhes. e oun, oo peste o 2 B0 2 ALS
access data from the second shared and/or centralized data store 510. If the shared
and/or centralized data stores 505, 510 are synchronized fully, the data accessible by
users 515, 520 is the same.

In summary, advantages of some embodiments of the present invention include
enhanced operational efficiencies through a shared and/or centralized data stores,
standardized processing, efficient inter and intra company communication and
collaboration and an ability to design and implement the correct of infrastructure as both
technical and management concerns are considered at the same time. This reduces
cost, project implementation time, and waste.

The above description of various embodiments of the present invention is
provided for purposes of description to one of ordinary skill in the related art. It is not
intended to be exhaustive or to limit the invention to a single disclosed embodiment. As
mentioned above, numerous alternatives and variations to the present invention will be
apparent to those skilled in the art of the above teaching. Accordingly, while some
alternative embodiments have been discussed specifically, other embodiments will be
apparent or relatively easily developed by those of ordinary skill in the art. Accordingly,
this patent specification is intended to embrace all alternatives, modifications and
variations of the present invention that have been discussed herein, and other

embodiments that fall within the spirit and scope of the above described invention.
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4. A systemaccording to claim1, wherein the project nmanagenent nodul e

i ncludes: generating a bill of material for the particular project or

bui | di ng requirenent, and generating installation tasks matching the bill
of material for the network design. 5. A systemaccording to claiml1,
wherein the project managenent nodul e inél udes reception of cost

i nformation, and the building explor | e generates at | east one of a
capi tal expenditure and an operational expenditure for the building based
upon t he cothe claios sefining thadnwendionaramsifoieas.gn. 6. A system according to
claim1, further including an inventory managenent nodul e, including data
relating to a warehouse inventory that nay be used by the project
managenent nodule in material planning. 7. A systemaccording to claim]1,

furtherqi ncl pdish8tetn VRN QireMRBAGBARALNIBREH Cnetivapk UdbmByRAHOH INfIRliRTg, o,
equi pnment quotations and paynent terns that may be used by the project
manageng mdul e for project costing, pricing and cash flow planning. 8.
A systemaccotding to claim1, further including a nmaintenance and upgrade
a operable to run advanced searches

nmodul e, includin ser. interface ang .

on equi prrentaicﬂnﬁwzerg?—aw A RCRIGN FRY MEIOTYA syst em according to claim1,
further including a conponent library, including conponent nodels and
speci ficati oﬁ?uflglﬁgb@@ki’rﬁr maduie kcadigugrf foreaeivieand @graessaby dhacpaputer,

building data, network data and financial data;

a network design module, configured to generate, by the computer, a virtual
building from the building data, and generates, by the computer, a network design
based upon the virtual building; and

a project management module, configured to schedule, by the computer, the
projects, and automatically generate tasks and plan resources based upon the network
design, and track issues and change requests; and

a controller, that provides an interface between the modules and the data store:;

wherein data used between the modules is accessible in a standardized

manner.

2. A system according to claim 1, further including a shared and/or centralized data

store for storing the data used by and between the moduies.
3. A system according to claim 1, further including two or more independent data

stores for storing the data used between the modules, wherein at least part of the data

is synchronized between the two or more independent data stores.
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10. A system according to claim1, further including a dashboard nodul e,
whi ch extracts the status fromthe Buil ding Expl orer and Project Managenent
Modul e and generates a report based thereon. 11. A nmethod for wreless
conmuni cati on network deploynent in a building, including: receiving,

through a controller, building generatin on .a processor, a Vvi rtual
bui | di nfy rofh §V§eﬂh|qq‘fp nQIaf{Oa C?%j@héﬁ avhagein o ea%?@%ﬁé%@?ageén%t wRpdule
desi gn based upon the V|rtual bui | di ng; and schedul i ng and pl anni ng,

on a pripckslesi, the project and resources based upon the network design;
wherein the building data, the virtual building data and the network design

data i s accegemndrating @ kil of aatevial ifaetherpertieular projett of buitingdet qirement | agwis
comuni cati on network deploynment in a building,

generating installation tasks matching the bill of material for the network design.

5. A system according to claim 1, wherein the project management module
includes reception of cost information, and the building explorer module generates at
least one of a capital expenditure and an operational expenditure for the building based

upon the cost information and the network design.

6. A system according to claim 1, further including an inventory management
module, including data relating to a warehouse inventory that may be used by the

project management module in material planning.

7. A system according to claim 1, further including a vendor management module,
including vendor information, equipment quotations and payment terms that may be
used by the project management module for project costing, pricing and cash flow

planning.

8. A system according to claim 1, further including a maintenance and upgrade
module, including a user interface and a operable to run advanced searches on

equipment in the RF Network design.
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i ncluding: receiving, through a controller, network KPI's; generating, on a

processor, a virtual building fromthe building data ; gener ati ng,
on a processor, a network design based upon the network KPI's and the
virtual building; and scheduling and planning, on a processor, the

roj ect .and reso rces based up net wor k desi gn; rei.n the

et wor kKDL * & SRR ulinO, Sah) . SAITRGIIONY AdamRanens G YA d159
accessible in a st andardi zed manner. 13. A nmethod according to cIa|n111

f ur t her cemEPDENtgnedels | ard specifiogtiane dfosndserinc aatwarki desigdafar §nlorkydgdie
buil ding data, the virtual building data and the network design data. 14.
A net hodaleakatiodi ng to claim 12, further including storing, on a shared
and/or centralized data store, the network KPI's, the virtual building data
and the network design data. 15. A nmethod according to claim 11, further
including storing, on two or nore independent databases or system

data st At %t&‘r\' LELAHindP R cidifie 1Y k! inBiiiY B949&15ba78 SmbaGIeNSAMEA K

desi gn dat
extracts the status from the Building Explorer and Project Management Module and

generates a report based thereon.

11. A method for wireless communication network deployment in a building,
including:

receiving, through a controller, building data;

generating, on a processor, a virtual building from the building data;

generating, on a processor, a network design based upon the virtual building;
and

scheduling and planning, on a processor, the project and resources based upon
the network design;

wherein the building data, the virtual building data and the network design data is

accessible in a standardized manner.

12. A method for wireless communication network deployment in a building,
including:

receiving, through a controller, network KPI's;

generating, on a processor, a virtual building from the building data ;

generating, on a processor, a network design based upon the network KPI's and

the virtual building; and
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synchroni zing and interacting, at |east part of the data, between the two
or nore independent data stores or systemdata stores. 16. A nethod
according to claim 12, further including storing, on two or nore

i ndependent dat abases or system data stores, the network KPI's, the vi rtual

bui | di dat a th t k d dat a nchron and
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data stores or systemdata stores. 17. A nethod according to claim 11l or
cl ai m 1the nefwonledesigdl udi ng: receiving, through a controller, cost

i nformation; generating, on a processor, at |east one of a capital
expendi t ur e whérein tiop acbvoraidPl’ s xhe vittualheilfioy ddte dnd thei mgwand designrdatenue
fromthe network, based upon the cost information and wrel ess network

usage prsq;ddegg,melﬁq a &amebifgedafaiingrng to claim 11 or claim 12, further
including: receiving, through a controller, data relating to a warehouse

inventory; and planning materi al based upon the warehouse inventory data.
19. A method according to claim 11l or claim 12, further including:
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centralized data store, the building data, the virtual building data and the network

design data.

14. A method according to claim 12, further including storing, on a shared and/or
centralized data store, the network KPI's, the virtual building data and the network

design data.

15. A method according to claim 11, further including

storing, on two or more independent databases or system data stores, the
building data, the virtual building data and the network design data; and

synchronizing and interacting, at least part of the data, between the two or more

independent data stores or system data stores.

16. A method according to claim 12, further including

storing, on two or more independent databases or system data stores, the
network KPI’s, the virtual building data and the network design data; and

synchronizing and interacting, at least part of the data, between the two or more

independent data stores or system data stores.
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generating project costing, pricing and cash flow based upon the data
relating to equi pnent quotations and paynent terns. 20. A nethod according
to claim1l or claim 12, wherein the generation of the network design

i ncludes a |ink budget cal cul ati on based upon conponent nodels and
specifications. A net hod according to claim11l or claim 12, further

i ncl udi A t hé ’B@H’Qdaﬁqc@ﬁd'ﬁg ta cladpott °'b%§l§@l1apwfl%ﬂ'?f lediggt ed by one or nore
nodul es where the format and content of the report is determ ned through a
controll er. pxelvingtthoalighca couirolers costlinformationr claim 12, further
including: nodifying data in the systemin a first nodul e; review ng the

nodi fi ed dat gef¢rating! dreasiprodessot,hat lsastubae ahd wabitgl xpendidirei adddaha
fromat |east one other nodule. 23. A nethod according to claim 11l or claim
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the cost information and wireless network usage profiles.

18. A method according to claim 11 or claim 12, further including:
receiving, through a controller, data relating to a warehouse inventory; and

planning material based upon the warehouse inventory data.

19. A method according to claim 11 or claim 12, further including:

receiving, through a controller, data relating to equipment quotations and
payment terms; and

generating project costing, pricing and cash flow based upon the data relating to

equipment quotations and payment terms.

20. A method according to claim 11 or claim 12, wherein the generation of the
network design includes a link budget calculation based upon component models and

specifications.

21. A method according to claim 11 or claim 12, further including the generation of a
report based upon data created by one or more modules where the format and content

of the report is determined through a controller.

22. A method according to claim 11 or claim 12, further including:
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23.

modifying data in the system in a first module;
reviewing the modified data from at least one other module; and

using the modified data from at least one other module.

A method according to claim 11 or claim 12, further including:

generating installation tasks based upon the network design.
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