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DIREKR A3s.0fJ16- 001 Conmmuni cat i ons- Net wor k Dat a
Procesg"l ng thods, Communi cati ons- Networ k Data
Processi ng Systens, Conputer- Readabl e Storage Medi a,
Conmruni cati ons- Network Data Presentation Methods, and

r sgntation Sy
éECHN?EEﬁWEﬁ%m Q%L?af Ak Bracesdiog fisiBoas,
o Tu/qrk FoEasslng- Rusleme. e mputer-

pro A ﬁ’é’@ge ammricagiorsiNekwgskData

pr d@ﬁm@ts%t'\é%hoel @ﬁ@mamleastms@éemgr& Data
conmuni cat i ons- net \/\Bﬂ'RseaﬂatlpxremmtrnSn met hods, and
conmuni cat i ons-network data presentation systens
BACKGROUND Ensuring that a comuni cations network is

TEOHNICAL FIBRD !y is 15 chall engi ng because network

problems can be difficult to uncover. Over the years,
specialized tools have been devel oped to collect data

f r onf BecAHRSRINdat NBABLIABE WHt k VERSUSTRMRo dimpits, irelates to
cAFA PR SN TR BIS, b ptions
natvdodo dada procapsng swslems | hompht@fﬁdalé‘l% at@fthge media,

result, network o ators typically manually correl ate
CARRYNGHIGRS NI he dstagandasedtByOm | f eredrods,  and

cdrﬁ%@nﬁc%tid?%“—h‘eft\\z(/oﬁ‘ﬁ%étﬁsﬁ ?/ar e ngeﬂirﬂ I ems. Since

many of the tools generate dat a,

nanuallé rocessing a substantial portion of the data
Eh&&ﬂﬁﬁﬁi.iﬁﬁﬁbsible or highly inpractical. 25 For

exanple, in a wreless-communications network, a

net effdo, correla e cal

rr ada aariR8ClHcs cBnf Rt iBpER funtk EpE AiBgadiaperty is
cHAIRS) giefg aemfaueleensewveneph@lm@rﬁwdanh bewtitfficafl o ghabysr.

informati on collected by a wireless tel ephone to

Ovgedbf iipaitd SRadpligedrtoptedaya Peﬁﬂo%ﬁéﬁ’é)p@éﬁ collect data
] t
fré‘ﬁpéaéorﬁ% ﬁlc%ttid?‘\éé ABtiverk 1R hfég)ﬁ'[‘)l evefﬁ@??n 458 er{¥ g and

time consuming and requires a
re\moﬂ\hn@ natwetly pmbbtbrhfser@rﬁterdm@weoblr;emém tbotd ar@ndeated
by %tf‘?eren%rvenaors and gg nc%J%ﬁ?e(g)(r)a:lLteP\?vzell \(/jwth each other. As a
result, network operators typically manually correlate small amounts
of the data generated by different tools to identify and resolve network
problems. Since many of the tools generate large volumes of data,
manually processing a substantial portion of the data may be

impossible or highly impractical.

For example, in a wireless-communications network, a network
operator may need to manually correlate call trace data collected by
an Operations Support System (OSS) of a wireless-telephone switch
with call status information collected by a wireless telephone to
identify and resolve dropped call problems. Such manual correlation
is inefficient because it is time consuming and requires a high level of
expertise with a variety of different data collection tools and data

formats.
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DdREREE AN96.0616- 001 Furthernore, to solve each of a
variety o? comruni cati ons- network issues, the data
collected by the tools may need to be processed
differently. Accordingly, a tool that attenpts to

t t [ houl ,d I
ot vor s bR, 8 S ReSsaRR i St & Qi hufisations-
nelal G KIASS] the Hata ol elctall by B EbolFERER) REN Pbe
THE DRAW NGS Preferred embodi msnt s of the 1nvention

Prace siest ﬂ.l%@berbtémﬁcwndhnw &1 tpekthat atemplisl ionantpmate

iagra f
tri¢ SRR G T Sy e Do Ry B A PR el Sarctem
désign Ris swan bheitiodd agdamaqfro@e@@nﬂﬂglnbﬁatheqa@1 net wor k
data processing systemaccording to an embodi nent.
o

0 alL adram Of a_caomuni cat i ons- net wor k
""" ...J.L...'_ it A SAYdeng to an

enbodl ment. 15 Fi g. 4ill ustrates a scri pt according

to apysrEhpsy '@ﬂbodﬁh%nt@ df't'h'ésﬁ{a/%trﬁﬁor? agéatﬁ’@%(’?ﬁﬂ)etfsr?élow
interface according to an ment I g.
withirgderenes ta theptaltowingpadcompangmedbadimgsnt .  Fi g.
7 illustrates a report according to an enbodi nent. 20

5 R P ASRERLAR o ppooran 1o

arﬂ:@lmbtjdqatglnwns net wor k data processing nethods,
communi cati ons-network data processi ng systens,

con‘p t er - reada forage nedi a,
9 Gals anem« GIENIEY A o @50FBLEatiPpR-Retmeds data

tion systens
are%q""s'@r‘%i’éé ) BRERGIHPLS e MIBARIGNE | °F 55t °5e
QU16- 001 PO2. doc Docket No. QU16-001 Referr| ng to Fig.
1, &g reiessblosindidgran ofsa cenwouinid@lonaeretvdorigdace
n_enbodi s illustrate 1|sg vided to

oA e Seb adRbotid S Bmbeg ReBhErbodi ment s

including fewer, nore, or alternative conponents are
al Sq=iOS£ISI|hJSiraids adsiriptodccording to an embodiment.

Fig. 5 illustrates a graphical user interface according to an

embodiment.
Fig. 6 illustrates a report according to an embodiment.
Fig. 7 illustrates a report according to an embodiment.
Fig. 8 illustrates a report according to an embodiment.

DETAILED DESCRIPTION

Embodiments of communications-network data processing
methods, communications-network data processing systems,

computer-readable storage media, communications-network data

presentation methods, and communications-network data presentation

systems are described below in relation to Figs. 1-8.
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Décn%tq\gge ?ggpents of Fig. 1 may be conbined in sone

Net wor k 100 may provi de several
di fferent services to subscribers (e.qg.,
Wi rel ess-tel ephone services and wrel ess-data

100, FEgIrngab Pl 2 wPelefs e qRimanicaudas rnatiiarbnioo
adé&grdih@4o aA6 mHBinmkl, lslllastrjéieandFﬂgl41 B rolfdédl®o

wirel ess transceivers (e.g., radio freguency

lllulsawé@ewerrsqss@m @m@@dlmemxr Otharde mﬁdlmerﬁ@ullrmh@dmg

B0 TR AT A BT oh SRR 510 SRR i, g pciion

seied comiZsnentylofMiyg I ¢onyeo#iddthBifeiigthe dmpBdiRnts.
nobi | e subscri ber deV| ces. 15 Base stations 102, 104,

106, 108, 110, 112, and 114 may be.in communi cation
Wi t thtwmc1rﬁ%@1%sémrewdﬂ§e\yﬁaat giftRiher R4ee RO

sub@@ﬁbél‘@'@?ﬁ.k\ggl.@@éﬂ {Béﬁpﬂron‘@ &glr\ﬁ%%'é%% 8I s-fata

m cr owave ng center 6 may ate
savites).c Metorpiket 0Bdnctude baseerat baisenstaamhsrmmz, 104, 106,

L 1 55 SRR AE TOR bl 10, 12
am@i o In &y DudndirHesBURAASEER/E RS enrécﬂ% #?%%El)ency

stations and a packed sw tched data t'wor
transcesmNSHragnbensasntewets t@ndrm)mmobeqeupmentcarmarrnay

el Rt eSS el (RO Remadihlal G HRbGRents-

mbltb¢l|eudbﬁﬁnumt§eﬁf§ns Ao \B¥b LB sanantagt deidatwireless signals
conmuni cation devices that facilitaté conmmunicati on

froet ke meohdepuskswiker 6RYIGRR™ the Internet or other
data networks. Although depicted as a single building

in FBQSF]%(atl%\Hst ¢hbng e s, 448 T8, I %ﬁdsﬁf’frrﬁ%y be in

physi ca uild Mbbi’l e Cormuhi cat'i ons’ devi ces
cqrangunicaigr mﬁvmnmntcbtrngm:sant@f) 1dév v ize tdl2@o mmyuieation

rel essly connected to netvvorﬁ %00 and ({{ .
il SRR eaY i T bafRE aog brRetle Gy Bidiemave links).
SWREHIY cc@tm@m 1 @mwgém\fape 8B Rl Fe ﬁoﬁf\%én%jga@%gcg base

st ati ons. oul6- 007 P024cc Doc
StRGORS andomaryaaddﬁtﬂrtmlé/ mtmfamwommmmcatlbhthMed the

oddh Sifuadp i ARSI s HORE ARl RaT) ano
calaMiGsiBatidbets oot base i dias anst atd&eed switched
data network (PSDN). The PSDN may be connected to the Internet or
other data networks. In an embodiment, switching center 116 may
include some or all of the devices of the PSDN including routers,
switches, and other data communication devices that facilitate
communication between the base stations and the Internet or other
data networks. Although depicted as a single building in Fig. 1,

switching center 116 may include several physical buildings.

Mobile communications devices (e.g., mobile communications
device 128) may be wirelessly connected to network 100 and may
communicate with the PSTN, Internet, or other communications

networks via one or more of the base stations.
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DIXBIS WiAslddgat network 100 provides quality services
to 5 subscribers, a network operator may need to

anal yze and/or review data related to the
configuration and/ or behavi or of network 100.

fi ' i hel h d ' .h
dovi SN Thay I dK Q8 ARy Fead i fifslrated iR ¥g. 1.
For exaanprs hotvepel 300. miagr inctiaBrd @ditikaiyli Ivitehiry centers,
data may include the azimuth, tilt, height, 10 and/or

mahile GPM MUsiCAHORRtANVHEESSa PHERISfSWikEBBOANAgbBse stations.
stations to which a conmuni cations session may be

trangptdQogeh ftﬁ?ﬁh@th?‘RHiofdJE?& RLqE LAty Qryites to
transmt power [evel or acce a%le rgnge 0 ¥ransmt
siposeribbeycana@liverkt opeszirveny aseddenanflyeai aoo/codeview

o858 lelad e ol AT 33T vt 00
CORiRyUratidrolata RAPYALRAID 8232 1RSSR crflbs 'h%‘%ﬂtd'ef\)i&%% of

assigned to a base station;, a bit-error rate thresho
negbedrk d 00date cointy uredepn dbd rep cogmamimed ito oy e rat EODEGY

to b d.f icati i on; o :
OR3P oFouLic lipr fela destian i e ez bs iy daight,
afdBobeard WTBES WieireBintehRat AhRYEoPReYGHBEiAG bASe stations

network 100. For exanple, behavior data may i ncl ude

tagwhiclies eonpNNg igaionRtIassion malyl e tprositset! bor a
oG5 B0 s BAS LYt TR 7 h%8ep o range of

traasiic ploave c tewaisi clod iteass S€iveiroan dentifm@ionicoer Lsed in a
dropped by the network or by a particular base station

WE@'%% LR SMI$HE & Haer vaRdigndeiedry dropeesk call; a

&K mﬁ%%imofiate??gf@gg%t &Srrﬂnunli.@aé.'@(%é session; an
comands or power | evel "adjustment  ~conmands) sent by

idenidey a$signad to aabasbidtatioonmabitcaticonatddniresholt used to

oo R LB, Boh 6 or o

combhliBiccRMRANseaLiANSe R0 device and received by a base
station during a conmunications session; an anmount of

data _rel ayed between one of the base stations of
net wBeRavow date sony dhthiyle datarthal glesarrihest evends and/or

A A O ol e 0SSO0 GOl 80021460
bélyarioradaiel ynaf imdvidecdatBaee csivih §an g ukiRity 1dcalldso,
pr%)%se’ssed by a base station during a particular time period; a bit-error
rate or block-error rate during a particular communications session; a
number of calls dropped by the network or by a particular base station
during a time period; the number and type of control messages and/or
commands (e.g., handoff commands or power level adjustment
commands) sent by a base station to a mobile communications device
or by a mobile communications device to a base station; various
power levels of a signal transmitted by a mobile communications
device and received by a base station during a communications
session; an amount of data relayed between one of the base stations

of network 100 and switching center 116; etc.
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Ddck@ Nt EredBf 114 and switching center 116 may col | ect
configuration and/or behavior data. In sone

enbodi ments, this data nay be 5 consolidated at
switching center 116 and nmay be stored by a Business

D PR R R Bl o Pbettavial Bl 6P IRtk filn My be
cdleaya:tce@byta:lwaamwadﬁ deviody.r 84 statheyse 19210, 106, 108,
ontrallers, and test probes confi gured to ‘measure
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net wor k _100. exa device 128 may col |l ect data
BlEINA e SUPPOT Y S ean  BES) PEICSS 6hhataring: Guater 116. In

af SHRbeRIMerd; thd %@igﬁ% ey .ﬁcﬂlfqé ?fe‘?ﬁ@%%%@v%eradio

conduct ed by’ device 1 a collected
cdrigotteys i habedstatioor cerbigpless, ammrbestsp rodnes \zedﬁ@}ured to

devi ce 0 nds. and/ or uests transnmtted
mBAAUE A38/0r (REARIORALS DieibS TeRiTe b 56 tranem thed by
th®bhke d@siorflevi ce 124, may al so col I ect configuration

and/ or 20 behavior data for network 100. Mobil e test

device 124 may be a drive test systemconfigured to
mak eModdte ﬁﬁmf@uéhq?ﬂiBOﬁﬁdiQ:\dDB@dte dat@obilg apevmupicatéons

I t
o4 BT BB UL S BB 87 47 gy oo o
neama\m kOﬂ)OOForM(hrhpimadiéVlc@HaBtm@IyaémN@d:Ndat@bélaied to a
test device 124 may include one 25 or npbre recelvers

PRIEIFY ! glMEES tas SHERE MERLIR ENRM 58 561 0N (Pell e dadagipfision or a
teFPéSﬁSHb CRPabhbei & g@v&!&ﬁ% h%oga %gonect d by

raphi c ‘area servi net wor k
d@l‘elwec&&znawyxodilededtmaegamd/ condeaoths tdéleeAMerdebng@evice
1§$gnal s. In song{cases the wireless S m be

el s E S Gue 4 s ha S5 et BY e wizenT¥8
m%ta%b'r@ﬁ%rlﬁzma]%by1@§V|c%0$281%@c 112, and 114. In

other cases, the wireless signals may be signals
transmtted by devices that are not a part of network
100 ArboRig iestcdmsraet 24, Bray agyo cwwmfmadm and/or

bu{rﬁ%\lﬂ;%ﬁ;ed\%a %#ﬁegl%rll qb%rf R/[@ﬁ]?e ‘teépdg(\)/pc?e qré‘glororlllar{/e 6% drive

recervers
test system Conflgured to make test phone calls and collect data

related to the test phone calls while the drive test system is
transported through a geographic area serviced by network 100.
Additionally or alternatively, mobile test device 124 may include one
or more receivers configured to make measurements of wireless
signals present on particular frequencies within the geographic area
serviced by network 100. Mobile test device 124 may demodulate

and/or decode the wireless signals.

In some cases, the wireless signals may be signals transmitted
by one or more of base stations 102, 104, 106, 108, 110, 112, and
114. In other cases, the wireless signals may be signals transmitted
by devices that are not a part of network 100 and may be considered
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D%E%tirﬁ@}mggogo as a scanner or scanning receiver.

test device 124 may, in an enbodi nent, be a
“manned" device nmeaning that a network operator nay
control device 124 as it 5 is transported through the

G BRChr, A S8 B REmE e Yk oF g s vess may

bé nefetes anakhersdaRidreot 86hnARYg ¢8céREed hat may
performsome or all of the functionality of device 124

but may be considered an "unmanned" device that is
not Mehileteeldderices1gdnmay, Iip am egobedinead bg a“manned”
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behavi data. Each qf th . .
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connected to network 100 either by a wired or w el ess

geealaphicceramsgreicechbyneldedet0Ds ei ther in one-way
or two-way communication with network 100. In an

enbodi Sy : cql t
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1051 8627 deeapiee: 42, Bhfd PATPNOCOPPE hf bt K milar data

Sq
and/ or’swi tching cénter 116 may are
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ation 2 whether qr not a yser or, application 30

1 T el ol it e Sadenal aio dist i ansy SERariaiing el er

116 collects 6 of 35 QU16-001 PO2.dOC Docket No.

QULEEQEA dthih et Aat&Idesle @iorTBeGRcdd thQUELNBLY configuration

collected data may include dropped call data and
ang/ogrbehgviogsdata related to network 100 may be considered to be
connected to network 100 either by a wired or wireless link since each
of these devices is either in one-way or two-way communication with

network 100.

In an embodiment, some of the data collected by the data
collection devices may be referred to as routinely collected data
because the data collection devices may automatically collect this
data according to a schedule and whether or not collection of the data
has been requested. For example, base station 102 and/or switching
center 116 may collect data related to the number and duration of
calls made using base station 102 whether or not a user or application

requests that base station 102 and/or switching center 116 collects
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Il ected by the data collection devices
D%@%éaﬁﬁefogfred to as ordered data because it is

collected in response to an 5 order or request. In an
enbodi ment, ordered data m ght not be normally

Il by the dat || act d | .
thgopafs Sk pREHEER IR S e St e T e RBudncipde
disPp g lcalhgattanrd ERfor AP, the base stations

and/ or switching center 116 of network 100 may
collect call trace data associated with sone or all

cal 19thatésata anllectpar by dhpdatmoppllectioncpevicesomayabe
refeBidl Al Brdaten Mot betiline Mk LBEHAS B 98858 hse o an

or@err@ceeqaéshy laran embﬁutmedt barcﬂenmbdbea treighediebe
In an enbodi nent, ordered data may be col |l ected for an

neisaly cofecteskby jbei @@T@dceyestlp@q@@we& upless the data
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e request’ may sp e or
exmm:plshtmde b ase sthiiecs echd/or sarntdm)lmrg oenter 1 al6dcafyneﬁnerk
be stored in.a file, database,

d d
180 EnY Gl ¢ AT A% St s aHiBtA itk Same & b dadls made
byl a YUl rﬁb%rl%dtet?éphaﬁed&‘*’b‘é%e‘:@idt&gﬁ ' 'T‘Ehe Egﬁ trace data

ordered data. Drive test data coll ecte
magvinedsde rodado e gey reecetwats bdecvecramedmtteﬁ tyt a base

o q
stebiceerTarensn cxsbbihartiafad Bo mobfe Bfenone.
automatically collect the ordered data all of the tine

or fler anadmbdey st @frdﬁeéwehalﬁ&yb@éwﬁe&@lmﬂ)rs@n amount
may generate such a |arge quant IfH‘?/ of ordered data
oft th@te pRecHigd o reauas %Fe‘?fd:%"s' ighng2coheetiaawf the

r?‘éfrg'dcdigﬂ{ ?ﬁ&régggﬁﬁga?ﬁéXe egﬁ?ﬁgmt%f %ff?ﬁgptrg@oqdered

ccordin or der ata na
dahanshedlcamoblletted |f<meaorh@ur arlfbmat ddynuTiberomefered data

devi ce the ordered data may then be used to
MEY B ISICFROIN A A0 FRIARAS Sre® WITRE pGHRSTH URISEH ohfian

erﬁBlSdfi‘He?ﬁ RSB dAG M) \%)D@ri{td]j_rggr BthEh&e\‘ﬂllé%l tbNecting

0 of service provided by net . For exanple,
thm submfacdydadai darive tesheldiaseoldecicidbhy teist skevicds 4 and

t 116 f | 7f35 QU16- 001 PQ2. d
1%2‘@%\5 %Coo&rﬁ 5 m)al : 2 iBnan RIpped & pr evg(r:}t

pr o_per oper ation of wrel _ess commnl cati _on sessi ons
or ilnt&nfeanheneenkaiiwvees ditaet @$SciidbONPd \dckB of network 100

might not automatically collect the ordered data all of the time or for
all devices of network 100 because doing so may generate such a
large quantity of ordered data that the data collection devices might
not have sufficient storage capacity to store the ordered data.
Accordingly, ordered data may be requested for a limited amount of
time or on a limited number of devices and the ordered data may then

be used to troubleshoot a particular network problem.

Problems may arise in network 100 that may degrade the quality
of service provided by network 100. For example, misconfiguration of

the base stations or switching center 116 or of a mobile

7 of 35
QU16-001 PO2.doc



10

15

20

25

30

Dd le\%eagr‘gjag jc area serviced by network 100 may cause
degr ade dr opped conmuni cati on sessions. A network
operator may use the 5 configuration and/or behavi or
data collected by the data collection devices to
identi f tand resol ve such g{ obl ems. Met hoc{ %¥st.en]s,

CHPIN GRS SEVICR LraY RISYENE RFOMeS ORRIATR Of Wigeless

cEhhetin kA8 @@%s@r’i@brﬁﬁl@ﬁéﬂerﬁ@@ Heatwe K \AﬂP@I"e%fsoélg’nréls in
i dentifying and resol vi n% such network problens are
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application. Alternatively or additionally, the

receyyh %c%f.v.wgleof B PE L uBRY még ihEﬁJdJéj% ﬁ%?@éﬁ‘@%@on

script that incCludes the reques e script
regeiitingnthien reemesbircan@elecomf 3pplicali®n00T heoz: gloest may

nERGH B A e I 45 TR bl PR ST R ot may
albBahefed @tedagin@rBeGirst application with a first computer and
the second application may be executed by a second computer. The
first application may include code that is compiled independent of the
second application. The method may further include executing the
first application in a first memory space and the second application
may be executed in a second memory space independent of the first
memory space. In some embodiments, the data might only accessible

to the second application via the first application.

Alternatively or additionally, the receiving of the request may
include accessing a script that includes the request. The script may

be written in text by a user.
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data, bl ocked call data, w rel ess signal
Dogg(aeng?)hﬁgab base station configuration data,

ant enna confi gurati on data, call 5 status data, call
trace data, or handoff data. The action involving the
of different

t ak
for ﬁ%ﬂay ?f%éﬁ‘éﬁfﬂeaé%’}ﬁqgeg‘e’ﬂf%ﬁ“ﬁﬁ;ﬁo $& WRlREET on cal |
c@hmmrﬁitdmd)rcalnletwfora afrw@ﬁéqnatarmw HRAubiBPA erEdYtesh &% f

the first application. Additionally or alternatively,
diapp e ciadndatg, blaskedecal) datia, Mllrﬁ@sswlgimlasttrength data,

AR Rubléra e iogtafly Phrn e B RinfabERbf bata, can
stat@s endtal icenl triee dael,nat handod#f dulig. data may Incl ude

overlaying the data on a map. Furthernore, the action
may include acquiring the data froma device

connble &N i RkobidRehiRecdaiandaierane esrmeratafng number
of'wﬂ‘ltffwér’é‘?]t f%?rg%r. 'F%??é)l%}p??fﬂ{é'ac?%rﬁ Bk éﬁan@f\% call or

a seco portion o he data and/’or “requesting
melnlad)da:azlémif@f&mﬁmnto&rdned)hbhe nupiemien ted bynthe fieswor k
col | ect i ncl ude, convertin

I X % | he acti on [(f?l Ig a
am?.l%%t'gert.e Higna Ocﬁa?f'ae”fartb Iy, the Actioh may include
filBSHRG thlcedath 4B |§eﬁhﬁﬁta 86M¥56€ 0FqRB e&éadhsmr{d;a aQsH‘ed

conmiini cat1ons network to a secon format associ ate
crvamtehetrfcu aed/oratmrma:faiﬂig)th@rmkatadwqrrasra@tatlseco'rh'de
Lon 9 atafromathlr t associ at ed
R B2 8L b Al Revoim e abVdriaving Tie iR i B
netvvork to the second format. The first device may

haver gaherrai@e, tthe dctich rhaytinelu®é ddipiidagarandatdgrom a
second device 25 may have generated the second portion

deyficereonpegtedha th@t%ralnhwOrajrqrrﬁeﬂatwamdéoa@jatm@nlm time
orlsl'ﬁ%%aé% aaﬁFétoﬁ‘értld:rﬁ) tﬁ?a(ﬁ@fa wit'g é@é&?&i p:]Bg’)(lofnuE) }B§E data,

i n response R, he recelvin request
arad‘/@esr@q@sttheg dbhéaadelvickecprntoted ng tok tom mahlca”tlons

|ncI rf m ng the action using the data. The
nqté‘éqf qp?éﬁ‘ude a key and the nethod may

i ncl ude aut hentl cating the request using the key

pri f
POZOE%%%ﬁdg?i?ﬁ%ngCF@ éﬁhkl%ﬂtemﬁe? fg§5ﬁgW%ﬁrct9ﬁtgﬁre data

fr¢m1bad¢r@t\farnrt¢etta$@><1|amd wigh aicflr@ndemcepeonﬂesl@d do the
q?ﬁborﬁlc%?{cfnog Wen\glohb?oaé{:ts'e%%’nd or'rr(%lzzi1 as cnaefed wlﬁ]e{he first

application and converting a second portion of the data from a third
format associated with a second device connected to the
communications network to the second format. The first device may
have generated the first portion of the data and the second device

may have generated the second portion of the data.

The method may further include additional steps or actions. For
example, the method may further include, in response to the receiving
of the request, accessing the data and the performing of the action
may include performing the action using the data. The request may
include a key and the method may include authenticating the request

using the key prior to performing the action.
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DcEHth‘Nd?'%SM%;J@)& request is authorized to performthe
action before performng the action, notifying a user

after perform ng the action that 5 the action has been
performed, and/or periodically repeating the

f ' t {] ' { 2cel. Vi . .
Baai {NS AR Hod A8y R MY, vafighiiRatlne aetioa s
pamyidaibid lefo nelpedformeic) theqoaidiesidifthiig ahiat ¥ Wsbh who
which the first application should performthe action
pradded the feeuest teakterizedda poricsnuthe aatian Wedare o

oBERERLNE ARSI 5 A A5 nb L AR S ERon
thicaotidnnigas b eswipleeforaseds anal/ot periodieatlyaepeating the

communi cati ons- network data processi ng system
P SIBTEMRS BB ACHEPVHBPLE 6 BBy B mB AT iOs &l request to

p&ABPRN A EIceidh net work and processing circuitry. The
processing circuitry is configured to receive a
request to perform an action involving data generated
by theeonetbednvey fdsthermndnde iaceiviegpandesired priority with
ecel Vi he regyest erformthe actiop. The ,
whiGE et ARG naPtie HeierRdhe ellionqigwsing the
dsieeassiodty 20 duteeminé WwiReH tohge ffol &t tHY @eRRT Piative to
circuitry may be configured to receive the request

otfied el ars Flremdy sebedyledciesbe merdprmei by theafirsts

a N@éﬁ?hly distinct fromthe first processing
ircurtry. The system may further include a user
interface configured to provide results of the

per f Acoondingf td heodlter aspelod anthentmdintion , atdEmnimications-
The user

user interface may include a weh server. ]
ngtitens JelA kg cpeShuhPYalRBdNiH S AR 0% BBre fievices
cHPBEI B9 & B8nTROHRSIti GRS ﬁ&mﬂfr?véﬁ@gr&ﬁ%%gfé Rbrdifitry.

the processing circuitry. Referring t I'g. 2,7 a
Thremrocessin@esraistrydske datigupe ddessicegve sy seg@ne 0 perform

accordi ng to.an odiment, is il]Justrated. Fi 2 1is )
arbG Sl et R TR T b shE T S P tsiioeS and, in
reGpltRis cthedBRNKG thienfd aide 89 FEMEFm MR SctiBh.

alternative conponents are also possible. 10 of 35

QU16- 001 PO2. doc Docket No. 16- 001 Furthernore, sone.
conpbheRrecesstg Cirtuily meycbavietetacthtaagefirst processing

cifETARY GRBtre first processing circuitry may be configured to receive
the request via an API from second processing circuitry that is

physically distinct from the first processing circuitry.

The system may further include a user interface configured to
provide results of the performing of the action. In an embodiment, the
user interface may include a web server. The user interface may be
configured to receive a script comprising the request and to provide

the script to the processing circuitry.

Referring to Fig. 2, a communications-network data processing
system 200 according to an embodiment is illustrated. Fig. 2 is
provided to illustrate one possible embodiment. Other embodiments

including fewer, more, or alternative components are also possible.
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SteNAAR.gocl udes data col I ection devices 202,
s orage <circuitry 204, processing circuitry 206, and
user interface 208. 5 System 200 nay additionally
i ncl ude one or nore user devices 210. Processing

" Erfet e, cRaneko BRI &L M obintiad By BhPlnsd 1a some

e s Anén &, Ieast one errbodl ment. For exanpl e,
processing circuitry 206 may be inplenented as one or
nore _of a processor and/or other structure 10
conf Sysi%@ 29%%@&@%8 dadagelipctionsaviees @2, storage

o BE 1, e BB B DU SULET i AES B

Segsbai ﬂ@ﬁtma&yfa@dmuﬂ&ahntncﬂudeuohe)erﬁﬁ)r'en@selﬂ@levices 210.
hardware |ogic, PGA, FPGA ASI C, state nmachi nes,
and/ %r ot her structur al one or i.n cambi nation wth

a pr ERCeSFINGIRUEHtEY 2t BRABLCOMBPHFEHERY kY EPPEGUrey to
m%@l@rﬁéﬂtfdersuiéd \Eb?ng?éﬂn?ﬁlrfﬁ‘ﬂré’\tn'&eerd b g’gbé’ Cﬂlﬁ Frb%(g%em at

possible. I'n an enbodi ment”, ' processi cir
| eyl Qﬁ%l&MEOdHT\@InIﬁ-gl%OYDEEQG”Hﬁer prboessheg cendmmyr@(m snay be

. [ OC ing circuitry 206 . may include a Iur [

P REEBLIE PR LTRCar BrrosesHTsa Rernp s edPRture
cdSWﬂQaFe@ftocbié@@éxeggté{méslﬂéﬁfd@l&ﬁ@%él@rﬂilﬁg for example,
magnetic, optical, electronmagnetic, or other

scefémarﬁeq@ré@/qrofﬂr@w&ren@stwcﬁrcm i and/Eoherdywace faituitry.

=RERILET o AGE o HENALN ULy BUf B B harcmare

Iogth&AaFﬂ@Ap;A@lll(Bkstette maichinleskanbasdottiév 8tructures
random access, nenory, read only nenory, flash nem)ré

alosenar 38 “f?éﬂ’ef'lﬁ“%’hdrwé'ﬂ BPRRFC AN -i Jlmea&q 68 RIGSHP
prQchessIs‘?ﬁ erré’tEI‘Pﬁf 2081 Ak fordﬁﬂfstré)trlorqtenﬁf o‘{jthtc%lnflgLﬂ'&lons

i nfor mat’i on an enbodi nen storage circuitr

ameapossarle. pkmgnaambtgdlmmhtermobedshyg ieeedy 2Q6 may include
Ci. rclw t r 206. nt erfgce 208 is conflgur ed to,

2 S @Rt %’%‘1"10 Pﬁarl] PRI COASVBIPFRSHQGCHEUH Y 206

mas eihcl §d8- alp%lfiﬂlt?%fn@r&?ésasér%r observation by the 30
user audi b comTunl cating data to a user, etc.) as

wel | as receiving A{)uts fromthe user (e. g., tactile
i npuStormecelrpnsttrv@& omay ésteceyanqle@furea nQuibesroofidifferent

B8 05, PR 0 B R bRSR, 81 Y m bl o apre
tecangquesdbhaderingyinfobeaticeD, SHrae)s edificoskgehgles of
storglc;gt0|\r/c|:ljs|l’tjfa3/| include, but are not limited to, a portable magnetic
computer diskette, such as a floppy diskette, zip disk, hard drive,
random access memory, read only memory, flash memory, cache
memory, and/or other configurations capable of storing programming,
data, or other digital information. In an embodiment, storage circuitry

204 may store programming implemented by processing circuitry 206.

User interface 208 is configured to interact with a user including
conveying data to a user (e.g., displaying data for observation by the
user, audibly communicating data to a user, etc.) as well as receiving

inputs from the user (e.g., tactile input, voice instruction, etc.).

11 of 35
QU16-001 FO2.doc



10

15

20

25

30

DdRENJTBU8BoRNd an audio systemas well as a keyboard,
nouse ané or other input device. In another
enbodi ment, user interface 208 nmay 5 i nclude a web
server configured to provide data to user device 210

di_s.pl r.devi.ce 210. Any ot her suitabl e
AGERLaOTR PR e REURNG 0Pt of el itk Tgute o
digplay Zedy., dzhodeviae 1238, MaD betd.n conTiiiitictitd e piet Pisual
_user interface 208 or, in sone enbodi nents, may be in
inderreatiofoafttne AYHR SWIB™M B3 wedcas £ kgybpesdi mguse and/or

y o . _ ;

otfiin Ul AEBC L TER G #E B BU G Af Cus SR RN AL B Epay

indi s ay wdte sender pehifigured @ peerideeddta t@ u%fér\/@e:ékice 210 for
e

opera or&, for .exanple, in a web browser. Exanp
d'ﬁg’g@é n ﬁ?f@ﬁ%"%@ 2 Ay péleer suiabhe |apRa@IHEUOEr s,
infORIdPRARTS: ySBRHaPRABEDE Siflizen 15 | PHONE (1)),

per sona I gital assistants, browsers, and ot her

devi ces configured to present information to a user.

UserUdevideyice® 1 0myapdaigedonomiumitaioa with esecifteoface
' | i cation, both of

| | of .
2GS e R S au Bl bt amaen Bediogowith
prioRie SNl WEC 9IRS 206D aff o MR R EIRY LGRS iRe8AEcREI08 may

above in relation to Fig. 1 that collect configuration
pravdderinbeagtion twavaer e@vice 2l anst useoskevioe 2 idaay

: . . swi.tching,center, 116
diggfay 188 infditnatidhiig Alsdr (b o RO EB o s ofor
exa@splaeli aewdbibramse o xampes imiey ehthti®n ot aser device

col.l ectjon devices 202 could include other devices

2R melucEicompstaisr wWye ikila G dies neart phsrnes é@.9.nan

' f R Ggid i ' irele
Ipr?let@\i/}loél@)i’%%r fac esd%g}]t | %EEEStnghehéé;Bu pg%%vﬁteggeéﬁidgm%r
dendnésguorfigt e diaigresemiénbaseatbattiooauser. sWiserhdengice 210

center 116. .1n. an enbodi nent, data collection devices

m3gD et & iBFTEGRE SEPAETION Gha e HehboreP!amantan

a IP(faﬂ%?n,Cbbﬂ‘}“dfr\blh?e]f?a?é‘%)teéo?rit{@(ﬁ fhel@ly, data col | ection
evi ces 202. For exanple, nobile test device 124 nay

store configuration and/or behavior data that it
acquPatss cptleetion degiasts 392QuUBy- T1u e 20 nie o rDucketoNdne

deﬁég?'cﬁ%%cr@géagél’t%@trirﬁyepaetw\ﬁrtg I‘J'lgOQl Ba Cgﬁégt gio%lf/’ig%rration
and/or behavior data, namely base stations 102, 104, 106, 108, 110,
112, and 114, switching center 116, NOC 118, mobile communications
device 128, mobile test device 124, and mobile test device 126. Data
collection devices 202 could include other devices connected to
network 100 but not illustrated in Fig. 1, for example, probes
monitoring wireless or network interfaces and test and measurement
equipment configured to monitor the base stations or switching center

116.

In an embodiment, data collection devices 202 may store
configuration and/or behavior data in storage circuitry 212 that is part
of data collection devices 202. For example, mobile test device 124

may store configuration and/or behavior data that it acquires from or
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D&ﬂggNo QQBkOf nmobi | e test device 124. Processing
circul try may be in comunication with one or
nore of data collection devices 202 and may retrieve
configuration 5 and/or behavior data from dat a
collection device and ore the data in stor
oo IRkt Sle8aR) futk i e fotrdeyisastry
thR Y s Gsuyit el mfdmlé/vpé/stt@@hc@aﬂ g4col | ection devices 202
acquire the configuration and/or behavior data. For
exanpl e, processing circuitry 206 may instruct one of
dat al E@W%‘élngoﬁ'r@éancé’é)ﬁzo’@x Begin, cemmuoniicatian vwélntoerre or

B30t e BB BTN BLURLEERY 25549, A BePREBlSH o

ardfoarbebalor aaruforafdatal o@lledt6ardbvVigesR @2 e ktore the
aspect of the invention, a conputer- readable storage

dafgdinuaioragm ehEedtrvidGé Cdﬁ‘pﬁﬁr@le PRSYP aRTAGeSSsing circuitry 206
m'aE}SééHﬁb'l ‘Pﬁ‘é \Klggctf\‘é?%a%o&(ﬂfédtf@n ‘Her\ﬁgégré’()oé %cq‘?ﬁ% Ye

a‘request orman action involvin
c asfsguer ati @l amd/brebedmmoglﬂaatal oﬁoﬂfemmpmnrolmmmﬂEScwcultry

K beh ft t t
208V dnBliufa fEE 06 JaBer ool ORAIPURREAOS 8rd ori Haing
céﬁb‘rOﬁSﬁF&We(éjlﬁ%ddhlﬂ'?\? B@ha@ﬁﬂeﬁéaé’ffoﬂée éﬂ‘]’&ﬂ% gpa
es nedi a i ncluding

an article of ™ 20 manufacture 1 nc
stptiogr andi tegcootihuguaeduiring sawhed ptaotes ai pgriciulaniamypunt of
még.g., a mcroprocessor) to perform processing that
ecutes one or nore of the nmethods descri bed herein.
The programm ng nmay be enbodied in a conputer program

pr odaict ¢ KJinQr tcahioeh & akpelct mAnHbaRhdR i omMha Gbfplter-
contain, store, or 25 maintain programm ng, data,

rege@le HrgROsI Meddiviia PBROAGH Wik s9mputer program
t t t
mg%'&?gnltrisofb W'atu%ea rdé@%éllﬁg;u#l??vﬁ?ﬁfw By Sy reé]aw%%t to

ncludi ng process SONE cases
p gnf ognaami awy i oTeyn be vired ©ra1a0b$@o@ate6wﬂthm eonfiyudedion, of a
or firmmare. For exanp t he nedia may be el ectronic,

CORRGHR CETI0g]5: NEAOTK 56 %b@aar%%gﬁéheccommva@dlorm network
rchmnCFH’éjé’&ﬁQé BB Rivi R eTPe BueSPEl é f'o?n?%‘fﬂé“%]f?ﬁzrp

articles of manufactur I ng
QU10- 001 PO2. doc Docket No. QU16- 001 pr ogr anm ng
i nclAeeerding ter anathel napeet of dhead nyentihi, cameghiete of

manufacture includes media including programming configured to
cause processing circuitry (e.g., a microprocessor) to perform
processing that executes one or more of the methods described
herein. The programming may be embodied in a computer program
product(s) or article(s) of manufacture, which can contain, store, or
maintain programming, data, and/or digital information for use by or in
connection with an instruction execution system including processing
circuitry. In some cases, the programming may be referred to as

software, hardware, or firmware.

For example, the media may be electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor media. Some more

specific examples of articles of manufacture including media with

13 of 35
QU16-001 PO2.doc



10

15

20

25

30

D&gg@g ef18i,gkette, hard drive, random access nenory,
read only “nenory, flash nmenory, cache nenory, and/or

ot her configurations capable of storing progranm ng,
data or other digital information. 5 In an

pzopgpf A G rinBLRE s SR Sl i 6t by AmaFaEUbTa Rt

tee i Ok dHe, BRATHWYI¢A] rm@oﬁﬁtau@éksdﬂb%@ﬁp%%% BAly
e erring to Fig. 3, a block diagramof an applicati on

m@@@orsacfmfdumgmwya@a@hﬁamemmryl and/ousthar eanfigiugatidans

L R R

alternative conponents are al so possible. In addition,

sorrelmanrmlmem@hnténtlzlpgocasa&yg leérceonyi 2¢6l mayse)(&ute an
nmbodi. ment s. I'EI i cation 300 nay be executed

al?)?'cb%%*é@'ﬂ (P EPFING (GPTRBFLer R&%@Wﬂd@wrum%a@at performs
&@gqum%q‘dwg ‘Ia'l'e'?vv%ﬂ&%bt'ég R%é%ﬁgd by 15 application
nay a

ternative e descr as bei ng perforned
processing circuitry 206. Sone or all of
appl Reteirorg 300 igay, ke bletlodéalg tymsooaagep piicatio hr300
204, . licatio 00 includes, tas nager 302,
adeieipE AR R PoR et 15 A0S ETF e i itors 08 ORinte Hig
ilaBtra@8ainy powdibreeml b@inh&nt.i ernRNae®oBRENntd0ncluding
Actions collection 304 may be a collection of actions

femelt, mappl Peadiadnatioe cemuurienjisr ate ads pedssible.1 tn addition,

S RS 350 PR Vo RE ARG ARG hbosimonts.

enbodi ments, the actions of action collection 304 may

be r/epphcatiohosae mainbé iexesutéteny proteesdriicitry 206.
ored%gé one _or nDre l'i braries and

AGES a0k W@Ehegssé%%%@ .h%r@nﬂreys $620 PRIEOMTAE NS
a@é\%ﬁfoﬁgd@%ayaa\fté}ﬁr %’H'e%ﬁh%reoa%'t%‘l?]g pefltmed by

the actions may |nvo ve' processin
pr@@m@mgaxlralnisrynéﬂﬁnrﬁomm &lbqﬂlapeﬂldmlcdamo may be

on devi ces exa e.action na
sthed S, RAE FiETife 20 Lonmateansh s G i L,
mARBgReI3@E! hefloRYcdilddidn 13T, rl%tsﬂdsec‘!(?lqjeé*@éﬁ 6! é{ﬁH may
anot her action rrah%?for mat the filtered data.

optppnalbainelh dFpeutkgrization B&Nnagyare3081 P02.t1 oc Docket
No. QU16-001 sel ectively execute the actions of

acti P00 8! d AR iAh 38% hhPBeCRdI#tion of actions that

application 300 is configured to perform. In an embodiment, the
actions may be functions and/or methods defined within application
300. In some embodiments, the actions of action collection 304 may
be referred to as primitives. The functions and/or method may be
stored as one or more libraries and may be stored by storage circuitry
204. The functions and/or methods may perform particular actions.
Some of the actions may involve processing communications-network

data acquired by data collection devices 202.

For example, one action may retrieve data from data collection
devices 202. Another action may filter the retrieved data and yet

another action may format the filtered data. Application 300 may
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ad | &p10bjective. In some cases, a sequence of
Dgcekleat eéﬁ}zjul??)ib?)ns may be defined as a task: For

exanpl e, a task nmay include actions that establish 5
comuni cation with data col |l ecti on devices 202,

o\ aut tj,cation i nfpormation to data L ection )
Bty AR L HcRans 50 RERohSr s e fof 484, 16 Accamplisn
aqeviteefaPobjedlidestore the data in storage circuitry

204 once the data has been received from data

col l ection devices 202. Tasks collection 306 includes
a pl Ut 8PM§ ca¥sesf.fd seamenne phsrkatadaactens may be defined as

ut [ j ' cut .0 .
SR EOP SRR 5% LR Inglold DR NREIAA Btabion
cpmmehidatioh widlsldathroohl¢eisds dmlitest2@m, ghdvideask

nager 302 rr? control the order and nmanner_ in which
ap et icaion BT SRAIENE® dptn £6llectiostARuHES 398 request data

[ e r P

BRI Beteks MORSEAT BTG IAERUAET] | SPaipe
ciTaskrym@fdgence3it® daya lneess beenpraamivey frondetea dolection

wh h K i | at,i h K
a8V ERsig0Be: g dtidien e kaibhadeilu Ay of il et
tadk@ 62Ai1hPd §eNeRetl®iod B§raglidhlish d@sks are

perfornmed. Furthernore, application 300 may specify
that_a particular task be 20 repeated according to a
per i BEIrd1a gxecubi©, cherlieatian BQ imay anitiaiebeoceasfsing of a

P ERy of 388 RaROE asdSEcPhecEE, 060 Tar R elRbRG s may
céraiybs thappldiecadndmaAfermiy valsigh tite tasks are completed. In an

C ni cations-network data fromdata collection
e@%&ﬂ“&e%ypﬁm regyesfingeliatt ddasl ffupectainend, aephisation

S8 Aey SRR BRoTp AN MIRIAE (K PERCESSER age
302.may wsa thisgrriorityetd acde OB @amdion tosperfdem tiee 246K in

h t k t th d .
el R0 At ST RBARCBP GBS LU fy 5 BB RnRRrh
apysli @i &n 1880 @%@inf_l@é@@@qgelf@de‘-‘r' inMvaicH P 8kE %lérerﬁéﬁﬁrmed.

over or under utilization of resources, or other
Fprtbermare, apicatiom& Qs o \espedéfycitiaieal pevticelamtask be

b ReEOuIE. the RRtGRIRNERERR BPRAIFY RearuddRsaiumber
oft imdgleMdsii ethrii @t 8B, mfa9r use this information to determine

when to repeat a task.

Using actions and/or tasks, application 300 may acquire
communications-network data from data collection devices 202 and
process the communications-network data. Application 300 may then
provide the processed communications-network data to a network
operator (e.g., via user interface 208 and/or user device 210). The
network operator may use the processed communications-network
data to identify problems with network 100 (e.g., dropped calls, high
error rates, over or under utilization of resources, or other problems

such as the problems described above in relation to Fig. 1). The
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hangi ng the configuration of network 100.
D%gﬁ‘lcgwg)r?ogoo may be an open-architecture

application that allows a user to define new tasks for
application 300 to perform 5 Having an
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sélobf exXSHD ledhalfesUpptREE AW n aPdlicafi bANthE Udd ma¥ perform
customreport, each of which are described in defail
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request for the report. A network operator may want to

oo Vi PR BBy RiCpls: S crpeGaANciiasdure @pplication,
e&@ﬁwﬂlﬁdﬁaﬁﬁ%ﬁfﬁérim [ AGH h H2C tHRN PidWefih By 8N §@8lsks,
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Each norning, the new task may automatically and
each of which are described in detaill below.

For example, known applications that do not have an open
architecture may provide a report containing information associated
with a communications network in response to receiving a request for
the report. A network operator may want to receive the report via

email each morning. With known applications, the network operator

would need to manually request the report each morning.

In contrast, the network operator may customize application
300, which has an open architecture, by, for example, creating a new

task for application 300 using a supplemental application, script, or
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DXL 88k | Ntervention create a report and emil
the report to:the network operator. In an embodinent,

appl i cation 300 may be programmatically 5 configured
to perform alimted, predefined set of actions,
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plication 300 to perform the custom set of "actions

CGAEW/acﬁrdf@BRQd(e g., new tasks as described 17 of 35
QU16- 001 P02 doc Docket No. QU16-001 above) and may be

CconfAigHE GGt hPBrEQEMMBAAL Y Fight RLIGESTLAY % Wsired

analysis, the network operator may design a custom set and/or
sequence of the existing actions and/or tasks from actions collection
304 and tasks collection 306 that may perform this desired analysis
and request that application 300 perform the custom set of actions
and/or tasks. For example, the operator may design a new task that,
although is not within tasks collection 306, accomplishes a desired
result by executing a desired set and/or sequence of actions from

actions collection 304 and/or tasks from tasks collection 3086.

In an embodiment, a supplementary application (e.g., a plugin
application) may be configured to work with application 300 to perform

the custom set of actions and/or tasks (e.g., new tasks as described
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0 fromapplication 300, but which is
D(Q"%t?}\loor E)q')gla%lsﬂdependent of application 300. To support

such a suppl enmentary application, application 300 5
may define one or nore interfaces (e.g., APlIs) that
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network 100. 18 of 35 QU16-001 P02

iGN B! esHeT(€300 vayan k| @@llathatq@@gllotad[on 300
pé’ﬁBFr%rypathﬁ%tlaPraction or task that retrieves the communications-

network data from data collection devices 202 and that application

300 provide the retrieved data to the supplementary application.

Using the interfaces of application 300, the supplementary
application may take advantage of the existing capabilities of
application 300 (i.e., actions collection 304 and tasks collection 306)
to perform processing and/or analysis that is outside of the predefined
set of processing for which application 300 is configured. This
flexibility allows network operators to develop supplementary
applications to automate processing and/or analysis of data collected
by data collection devices 202, thereby simplifying the identification

and resolution of problems within network 100.
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bR Y s @Bt @ col I ected by data collection devices
202 fromthe supplenentary application via, for
exanpl e, one or nore APl calls nmade by the
suppl enentary application. In response to receiving
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apiplication BOG eetneangseata MaEhf@ee or2@Dre@f €atH 88llection
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i cati 300 t ch presentation tasks rather
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suppl enent'ary application may reques t hat
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col Iket pyamehs, dasks zadladdiani86 Mma incibset adaskhdat
i . ' C isti,c. 19 of 35
foffeds dB% BEsByE HaRRSVRNAI bk i@ fbat gn @ map, and
preseppsdhbymbas ittt #ié ovelledd dald fo @ONgUERsl uRrdaYéG8ce
208. Of course, tasks collection 306 may include tasks that present
the data in other formats such as in a spreadsheet, chart, picture, or

graph.

The supplementary application may take advantage of such
presentation tasks of tasks collection 306 by requesting that
application 300 execute such presentation tasks rather than the

supplementary application formatting and presenting the data itself.

In another example, the supplementary application may request
that application 300 filter data retrieved from data collection devices

202 to identify a subset of the data having a desired characteristic
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bit-error rate exceeding a threshold,

D%%égmgthléﬁé in which all channels were busy for
nore than 50% of an hour, data transm ssion sessions
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both be associated with a sane phone call and a
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o bR UTLV BB B TR, BRI 98120 e at o

particular time. Doing so may be useful to the network operator since
the data collected by switching center 116 may include measurements
made by one of the base stations of a first signal transmitted by
device 124 and the data collected by device 124 may include
measurements made by device 124 of a second signal transmitted by
the base station. The first and second signals may both be
associated with a same phone call and a network operator may find it
useful to compare the substantially simultaneous measurements of
the first signal and the second signal in determining why the phone

call dropped.

This method of correlating data discussed immediately above

might not be part of the predefined set of processing and/or analysis
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p&keBPHLGBbPN 300. However, as was illustrated above,
application 300 may be capabl e of performng the
correl ati on nethod when controlled by the
suppl enentary application because the supplenentary
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2 my 21 of 35 QU16-001 P0O2.doc .
the requést (e.g., one or more tasks or actions) daily, weekly,
monthly, or a particular number of times. In this manner, application
300 may repeat execution of the request more than once without
receiving an additional request from the supplementary application.
This method may be useful to a network operator who, for example,

may want to have a particular analysis performed every morning.

Additionally or alternatively, the supplementary application may
ask that a request be performed in response to an event occurring in
network 100. For example, the supplementary application may ask
that data be acquired at switching center 116 if one of the base
stations of network 100 becomes disabled. Task manager 302 may
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DdREME! al9s.06/16- 001 receive this request and keep the
request pendi ng but not executed until task manager

302 determ nes that a base station of network 100 has
becone di sabl ed, at which point task manager 302 may
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maRRgatad 03 rkremis deh en ihectagiehherbedre coupplateeht al
application is authorized to make requests of
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In an enbodi nent, inut hori zati on manager 308 may
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authorization level and t a different set of
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aut hori zati on manager 308 may prevent the supplenental
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thier Qob/ Lt APPIPEliH Beden Ty gk Al iitiip alidnirormation

as-ﬂraalrt' eftisiopnie avan PNeapytratiezed bpplicayion 3bat nay
all ow such APl calls froma suppl enental application

havilﬂgag le%b%fdirs;\Sent, authorization manager 308 may establish
different authorization levels so that authorization manager 308 allows
that supplemental application to call one set of APlIs if the
supplemental application is associated with a first authorization level
and to call a different set of APIs if the supplemental application is
associated with a second authorization level. In this manner,
authorization manager 308 may prevent the supplemental application
from calling some APIls. For example, authorization manager 308
may ignore API calls that delete data that are received from a
supplemental application having one authorization level, but may

allow such API calls from a supplemental application having a
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DEMLE PR 1BQRs doc Docket No. QUL6-001 different

aut hori zation:level. In an enbodi nent, authorization
manager 308 may ignore or allow APl calls based on a
|icense agreenent. In an enbodi nent, application 300
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agReI@NI enentary application may be executed by user
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structures so that variabl es used by appli
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suppl enental application except via an APl call and
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indepedidaant obiite sdphkemeriel appAitaltieh andie 48pPlemental
above) that application 300 is configured to perform

apfieHientBay rkaconpideddppppengergfo3gpplication 300. In other
words, at compilation, application 300 need not know about the

supplemental application and vice versa. As a result, application 300
may be compiled code in the form of a first set of one or more

executables and the supplemental application may be compiled code
in the form of a second set of one or more executables different from

the first set.

As an alternative to using a supplemental application, a network
operator may prepare a script containing a set of actions and/or tasks
belonging to actions collection 304 and/or tasks collection 306 to
perform processing and/or analysis that is outside of the predefined
set of actions, tasks, and/or analysis (discussed above) that

application 300 is configured to perform. In an embodiment, the script
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DSMLBI O 11BYR1doc Docket No. QUL6-001 may contain text
I nstructi ng appl ication 300 to perform actions and/ or

tasks fromactions collection 304 and/ or tasks
coll ection 306. The text may be human readabl e and

i . . 1 ng | an e. te
B BB BB RS A Ao B 20T b8 ar e bls Anaor
teryleofliome ricti AP cotiattion 309 éW&/(ﬂrCt%\%fk% édi‘#eéﬁbhpéoéndrhe
performthe actions and/or tasks contained in th

tesdringy. be hwnagnirafakle: and meer bedn a@mfbgmmtmmg language.
i 2
TR, B SRR S AR T A i

e i diinme mig the script in storage 10 circuitry 204 and
instruct (e.g., via user interface 208) application
300 ,to access bge file. The script may include sone
or af\PRYcation 8L maysacaess theetcrapbaBdi e Feray thm acsions

ah8fo SN LEBRt AN PRI {1f cmntt % an eégﬂm(fmiﬂ}e SﬁEbP'inay

may contain priority in ion d9e manag
s@omii thexserinti tmgaphbcabonwoandamsaulrherﬁaw pos. In another

o BRI o3k 16T AL S2ers gt Tl Colerminagha Bariot b stagage
ciSEhitBf 204 ahdtnﬁsmtl(@agl A a398e £1rRed 1 20 Cagg%lzu%non 300

Referri % q_ , an exanpl e script 400 a
tor acaasertpediileent hlesSCiﬂthmamledlqu gomfle ios gt ofitdedeadures

LB BT E Bhg, RSB0 er L Sp RS o
emmpﬁéﬁm@mlw mayNed etdingsrib Aey ﬁXf@Wméilér?US@d by task
includes a plurality of requests arranged

Mad@eat 3QR1 ). em%trhn@ﬁb@dﬁs%m anghypr a@éhoaaagw m@nager 308
magcééﬂ‘%rﬁh é‘ﬁrthgﬁtlsghi)ﬂraﬁ?%r %ﬁﬂi’d%&c‘ ti&n Lb%ifhee%%th %qupuser

autonati cal synta
whbes siemitied t'ﬁaaessnpt priaretp AppAGavibint 800 assd @iy IHal script.

Basi ¢ NET syntax, in an enbodi msnt I n an enbodi nent,
appl | t| on suppl enent a appl i cation, and/or
a scf fa RS 8%'8@?@0’59"?%% 6FPf 4004 RECOPH Bk iR &N

erdbRfiARIMmdsdauat(Hdeacr F d4§‘§?g+%h|d’\éél W@qflugﬁ%te onemg)ossmle

i ntervention and upon detecti the ordere
erppeskrentheOshaeesab adiraensy intiuding fesesr, more, or

alt SRR %]po%én?g ard alglojlgossﬁbl P02. doc

Note that the example script includes a plurality of requests
arranged sequentially. In an embodiment, application 300 may
include a script editor that provides a user with help text and may
automatically identify syntax errors in the script. The script may be

written using Visual Basic .NET syntax, in an embodiment.

In an embodiment, application 300, the supplemental
application, and/or a script may automatically monitor for the
presence of ordered data (described above) without user intervention
and upon detecting the ordered data, may process the ordered data

without user intervention.
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DIREKES. JW6.06116- 001 For exanple, in an enmbodi ment,
t est deV|ce 124 may collect configuration -and/or
behavi or data associated with network 100 while test
device 124 is being transported on a route through the

may bt S XAfiBRE 88 < EbERklenl. BEotBelic Tedntal Foflec

c@rﬁfrf;DEaf@Htahdﬁdrebe@ad@r@at@ah%ﬁmatbg WItBVhERGoE 100 while

application 300 (e | oading the ordered data
tesd C&Q‘dpﬁg&/&us&ﬁmgytrﬁmpo Odairontgdbraughdhe he

t e e_of
oS HaPR PRl o At Wil heiofE 1 00 MG R BTG Y be
rdfecatd o0 aw ofdéred daftastdpanecempleiibhyoflthe@4ut@nthe
orlggﬁon detecting the ordered data, may process the data

6§ gaéa shaydie Peevidad b@@é@sq%rgorbﬁéwaﬁqu by uploading
th%?ﬁf(glref’ér;(g d“cﬁée(gg c{r‘ég%ucrr Mrt %Wrﬁg)all Cafd]‘ggogoand/or the

sumrdVecment@I appbbarrent mlayadpteaimeopremqngenﬁrtaieeoadered data
e .reparts d scrlbed her ei n)

ort r{{! as one df th
(et H bY P[]Hé’é”lgn@ Rartgyacdeeatigh i ildgsod Sdﬁ’daﬁﬁycwcu'try
2arzrj<anuﬂ@pbﬁp@érecawg kR8!S dlePed d&Et vr%g Js’ éﬂ@fhe data

Simlarly, application 300 and/or the enment
u%lp@l poatdomoneagt Homiprocessing m@qcraelmscéest:rlbre«ﬂehedem

(el (R EhRPer¥inesfafi RuRboeClRig), FiutRanore,

ar@éﬁ@éﬁdn@@@aﬁmrﬂh@@@pl@?ﬁeﬁf&l%ﬁﬂl|¢§’§1i|§n%b|9/0 Enerate a

user intervention. In an enbodi nent, the ordered dat a
repgt BUEP RS OaYe 6l the reposiageseribed heyeirahaidncludes the

AR <SR ople e sPRE 2hd iRy HHERSPIRT b au BV 68le g
nét5v@nkr opetator204. | n another enbodi nent, application

300 and/or the suppl enent al appl i cation may detect

t he ce of th in the data
col | ST BV aeARIEA3IOT SO ARORRI0teh 3t PeNAEI 8k aplication
mﬁ?tr%onlfﬁrefdfeﬂﬂéogﬁeé%n@@(ﬁcdﬂdlﬁe@nda%f9 E'ﬂ@d YU EDase
data descri bed above may advant ageous ena
stapplanCQf netws0k b bsrswidohingecsoppt édnamtl upon detecting

t rocess 'or red [ di.at el after
thEPRER Bt oprh D AT aRe PR e Crstelef AR RS HeBbo
intgstvafieye.  fini shed gener atl ng t he ordered data and

provi de reports associated 25 of 35

In an embodiment, the ordered data may be transferred to
storage circuitry 204 and application 300 and/or the supplemental
application may detect the presence of the ordered data in storage
circuitry 204. In another embodiment, application 300 and/or the
supplemental application may detect the presence of the ordered data

in the data collection device of network 100 that generated the data.

The methods of detecting and processing ordered data
described above may advantageously enable application 300 and/or
the supplemental application to process ordered data immediately
after the data collection device(s) generating the ordered data have

finished generating the ordered data and provide reports associated
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0 doc Docket No. QU16-001 with the ordered
DO%&ENO %tﬁgﬁt t hese nethods, a network operator nmay
need to manual | y inform appl i cation 300 and/or the
suppl enental application that the ordered data is

wﬁfnalj | agt'(g%f&ggﬁq E\(\) ﬁ}ﬁtiw ﬁp s e roc ijelhgl%éwork c?perator

maiyPive & terat ﬂiarﬂm"y Frﬂ*drﬁﬂapﬂl‘ﬂc%tu@VSDQ anemwmé §Dbp|emental
and/or inefficient, especially if conpletion of

applitaiiendhasfthenerdarest dataiis avadedle and manuayvihiiate

PIRRESIP Y AR TRt BBy BPrfis iR aflig ")

smﬂmmeneall apslicaflonet Tarkntia) depinesrivicaiiban diki/bed
¢l udes receiving, i nformation indicating a source of

'n&éfﬂ%'eéﬂaeﬁ@le@ﬂaliy hgCaMuURHOR ehepbastingt abthe cadered data
od&Fs" 86 oMY ﬁ’o%te)t H nﬁ %fn%atwwo(gpé%gﬁ‘é%ota\&ﬁ?ﬁﬂdqge e

source to ta ch

nigbmuni cati ons network, and presenting the dat a
according to the desired presentation format. 15 The
sou ce conn cte to the comuni cations

o v g D ARGt SE AR RSt ritifie: ity o 8 S gl wdaations-
nSNBRKNE 8d ip?BScREANER kmasb d hﬁcﬂﬁié% F@deivnﬁgq rﬁiﬁéﬁon

gat hered from one or nore devices connecte
ingicating £ @@mwn‘aia@]ghammwngm@ommmcanms network

o 8L GE5 LA ) 358 el el b souree 1

obita$e thet@aiz0Bh alacitiZIAg! hlg QBmmUﬂR%ﬁoﬁyﬂéiWoth%nd
of the information may include receiving the

receivin
Presesy g %a)% Gfaftan%C%CBngvh%ﬂt%ri@@ﬂ ieshpresentaiéen rakeat.
with a graphical wuser interface. 25 The information

may g lr%earrir 08 2TVid® gﬁ{eé’i’@'dcﬂ) e ¢ oqﬁgﬁuﬁ’)ﬁgtions

col l ecte V|ce connecte 0 the conmuni cat1ons
n etatombr kThEheom1ﬁunrmﬁttlcmrms metwioek retgrived wirelestir st

i nformation and he net hod further inc
cor B TRy RS BRI DIE Gth S5 H BRYHCH8 At gathered from
or¥ ¢ aBrE d&ficBEUWHH MG d S tH8 i rBld Y- cben nications
presenting the data. 26 of 35 QU16-001 POZ2.
network. The one or more devices may include at least one of a
wireless telephone, a frequency scanner, a drive test device, a base

station, or an operations support system.

The receiving of the information may include receiving the
information from a user via selections the user makes with a graphical

user interface.

The information may indicate a range of time over which the
data was collected by a device connected to the communications
network. The information may be referred to as first information and
the method may further include receiving second information
indicating a desired procedure for processing the data prior to

presenting the data.
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DdREKEL aN9s.06H16- 001 The presenting may include
presenting using a format that is wuser configurable.

The presenting of the data may include presenting a
map on which the data has been overlaid. According to
anothgr aspect,.of the.invention, a.,.comuni cations- .
et vbik EREE i PR DB bPese FBR R Bt A cBatgat is
uslevE6AsiguTaBNECTath HPedcABGUST 7 ivena mel\WdiudBbresenting
processing circuitry. The processing circuitry is
a AP Yumetichothaedetd dambeemeveraidiescri bi ng dat a
characterizing the communi cati ons network and a

deSiAsgo%iﬁée%ghkgﬂgﬁgs et Ys th einq}aérﬁi@ﬂ,dggqcogrf}iﬁwﬁi%ations-

| east one o r nore devi ces

netwark dhea precemtalisn sywtbutl@scladassenel oit AidraCdevices
configured to present the data according to the
couRps il [ aseMmBUNGAT SRS WaTE Ao P CEsSING aircuitry.

TRERHERLA 3R RETSRIESnAZLPe A b! REIAdo ihiaMARLA
col'l'ection devi ces 202 can“aid a network operator in
ddscrildierg daya rod graché e gt d dwnnmmdcagtﬁ;ns%fmughgndda
li,cati 300 ff a user a nunber of standar
dGoH e SAUBHNEHMA! ol e IR 2 HAGEPS Ak IeRELONR of the
orfe TMBIelddices SEbtint the BatACITRE y2REFREMG includes a
Accordi ngly, application 300 nay be configured to

usgn e sfapsecondigudedeioopres entstrended¢p@acdraihgriedhteodesired

[ ced enbodi nent, 20 application 300
p'{%ﬁérﬁggg%afod?%%ﬂi cal user interface configured to
allow a user to design a customreport. Referring to

Fi 9.Tlhe raanexanplwhivh appiiaphictrB0gsgredaiter fage collected
(GU) 500 configured to allow a user to create a

fr%rans@')am CEOYGOLIOTE §/VEFTS RYCOANi Gdratedi AidpRerator in
id%@{iiff E\E)Hqgcgbl‘@ﬁé Wigh HaY Y\brrggl(ﬁﬁgﬁﬁaihgngbﬁgw 806 may

according to an e
ofi¢t asuseat achuibger &f starprand depotte, thésstrepioetoneght not -

iRETEL A SR8, TS one Rt ST e e pehofperator,
A@@@@ggbw, AP REALibh 800 $RAR tfé)%wﬂ@gdr%d% EliBw a3 §&¥r to

nbi ned i n sonme enbodi nents. user may use
demglop0d austprovedert tinmest iohis oeapls. i tatirnamiBadiment,

apgoﬁ?ﬁfaargﬂé@%@geﬁ@%%gﬁ%%%ﬁ%ﬁ@%g% tg%ga_g%&%{ﬂﬁagu red to allow

a user to design a custom report.

Referring to Fig. 5, an example of a graphical user interface
(GUI) 500 configured to allow a user to create a custom report
containing configuration and/or performance data related to wireless-
communications network 100 according to an embodiment is
Hlustrated. Fig. 5 is provided to illustrate one possible embodiment.
Other embodiments including fewer, more, or alternative components
are also possible. In addition, some components of Fig. 5 may be

combined in some embodiments.

A user may use GUI 500 to provide information to application
300 regarding a desired presentation format of data collected by one
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16- 001 or nore of data collection devices
D(gggh\g):ﬁgpgr ngeS| red processing to be applied to the

data. As is illustrated, GJ 500 may allow the user to
select a data source (e g., one or nore of data

o Pl B T ERLR B 207 BERER 053 rBET RIS Ing to
bél@p}l%@it@rm@e@agﬂ in the report so that the data
presented in the report has one or nore

characterlstlcs For exanple, a paraneter may specify
t hat éﬁﬁylluatr@teﬂo@lﬂhéo@amys@Up@ethmtserranq gelgotra data

ul N
sQu RIS e, HE R Bf Yath' RS QTAF devible 02) and e
pa;:saanet@rsm bt apptieddur te dathe ThppParmmbteishmalaba used to
such as [terin conpression, correl ation,
re&J@PS@ alata T sanERN The raRoEhBodRRaihe daja aves e i
th ltthr?as GHY oWnéEé %‘htar?cﬁég’ét‘?és (&& e Enﬁaléc d Bhrameter
e applie f(

escrl bed above to the da
mswyl specriyﬁbpplom’rwdaib faippi itlmatdaia $ Oleses rtlh)ablfaalm)mt)hlﬂx%
ap edt the data. applicatio %
paisiiaf Bt pran G e e S RESEPrpRa0LeR N dport.
data nmay be referred to as processed data. GUI 500

nmay @GLEGEH Imyytdieousitswt thesabEE o ablast PibcelOrd®to be
for the processed data such as a table, chart, graph,

apriped tprtire dpta sqﬁuhcaarfétenm@, CQﬁbpfteI‘ﬁé;thkéor@JatlQOO

afFhadihor i, e B oFF A PR TR Gy R 21l e

usmarmksele@tehe;nrlmg(@gzeme eolipt sie svrieagenries), td Batspplied
pes, and the like that are applied to the
tooh'}epgtatgé}rn"é’t selgdrf sEeRl oMy tehanplicatin(dascribed above)

/ I
o30S B GRS, LS g [T SR Ela gty e
dag@otartlye aaieshedi@lraceduresx thom daheaimay 2O2efe e ®vas
h d d h
Protessa Hateo ¢ hd Tk Hnhies Sirbe v i ioeladudh outpu
fofidea wﬂltﬁa PRI d St d %té%dm@a é’rtﬁéﬁé‘téh gﬁégh P,

the sel ected out put format and | ayout.
HFMY. fibe, aictexarfijee angptra 1iBe0 @éﬂo‘iGOrfgatyoalal@ 3u>ow the user

tr | 6 QVi ed to
toi@%gttg[geyo edd'lotls@il éouizg)rg?ats5§aﬁ§{|6@1 thep By Qicmay
inPnedet fo¥oe x &Wie0@électing sizes, colors, arrangements, fonts, file
types, and the like that are applied to the output format.

Upon receiving the data source, parameter, procedure, output
format, and/or layout information from a user via GUI 500, application
300 may access data collection devices 202, retrieve the desired data
and apply the desired parameters and procedures to the data. This
results in processed data which application 300 then presents

according to the selected output format and layout.

Referring to Fig. 6, an example report 600 according to an

embodiment is illustrated. Fig. 6 is provided to illustrate one possible
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her enbodi ments including fewer, nore,
Dﬁﬂpﬁgiternapfte conponents are al so possible. Report
600 may be the result of a user using GJ 500 to
instruct application 300. Report 600 may be presented

' f d
eisagitnt," e FrBaoump R pE 1RG0 T B6E5a o8 har t
alb@eh ativ & HorApbh@ e ereVeIskopBEsiAyel  data. The power
| evel data nay be data from one or nore of base

stations 102, 104, 106, 108, 110, 112, or 114 or may
be rB@@iqré 6&&A@}ay bevibie aegultfafdnuses WsingoBd)10500 to instruct

oI EFEnLo, FoaeT oS8 el OO0 et 0

amdansmer deaies Zm/eésg oVizagwelbsbtswesn)j.t t ed by one
or nore of base stations 102, 104, 106, 108, 110,

112, or 114 or.devices 124, 126, or 128. Referring to
Fi g. RePosh 6Oinsludee R afb@%wsar%ngdegﬁlve power level

ﬂ'%)oel"h'@ bw ér Ié\}éﬁfe[)t%t ﬁl%% ?rdbaté fr%nl?rdﬁc’% g)zﬁnbpe of base

ustra € one possi odi ment .
stetiood Frﬁﬁt,s104qc:1 Q4j m§8f evie,, 1 hdy er 1dr4 alrtmayaue veceive power

ST a0 b e Bl S s U4 T8 B 38 oo so0
al@ppiictatibs $86te Béﬂoiilhsﬂ%(ilﬁ'@%té)ﬁsﬂé§$§m% ) @rél‘fs%lt

interface 208 and/or user device 210 (e.g., via a web
PoweRderpls rRégognasoransmitzg byrene siremoreodit baaeraiations

1y {84 51 T80 RIS ETH QURRFI IS 02 14T PEvee

from network 100, such as the avail abl e radl 0 count

i n cAkbemniKy tasFigel7, @as exaehpls oépdataooetdccawﬂgftbcm
rk 100 ?w' uch as th[eltraffl ¢ channel bl ocki n
i

e ROt S NUSdaRA- F QReZ)dﬁtpr?dtﬂ¢(ﬁéPUHH§tr@d?a0ne possible
er%'owh?é@d eRnbY ARl tem@.ﬁ& é{? Ces Ogﬂbsucﬁras

retriev fromdata co ectlon
altéenadste emepdobesys lawaralspapdssible. Erl angs in  col um
G Referring to Fig. 8, an exanple report 800

acc din an iment 1s.illustrat.ed. IS

o ouraBaTt ¢80 sl PRIDORE wh 2l Eer 3 BRI Taad tonstruct
app ihesti entBeh m&pormbg%ag lf)@\fﬁéseﬁ‘i’éé viflfuser interface 208

alternative conponents are al so possible. 29 of 35

and/rs-wear fevieR e 1otket, N aQueb-lemwser). Report 700 is a
spreadsheet containing grade of service (GOS) data and base station

usage data. Report 700 includes configuration data retrieved from
network 100, such as the available radio count in column C, as well as
behavior data retrieved from network 100 such as the traffic channel
blocking percentage in column F. Report 700 includes data calculated
by application 300 based on data retrieved from data collection
devices 202, such as the estimated busy hour traffic in Erlangs in

column G.

Referring to Fig. 8, an example report 800 according to an
embodiment is illustrated. Fig. 8 is provided to illustrate one possible
embodiment. Other embodiments including fewer, more, or

alternative components are also possible.
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y be the result of a user using GU 500
D %{CNO Pr%ggtoa?appl i cation 300. Report 800 nmay be

presented via user interface 208 and/or user device
210 (e. g , via a web browser). Report 800 is a

I arnenerF Bol Y BE6R IR uR e isef iitinSomth e instruot

agpRtatibhus00 atﬁdbortrsogrma§0@e Gels@rited Avels&Y thiekiate 208
street map to show the position of streets relative to

anter wasedevige &9 (Repovia 80aebl brawsearks Report 800 is a

oGO GHERN (B LBERIAA DY sk AT oL YRS SLAAEHs Bfatve 1o
omé|a¢ﬁdth@treslnaéhf@lm%cﬁmbrhe(ﬁtmtvidldbh%téﬁ? F@p@ﬁtm%uld be
of each base 10 station as well as the location of the

Owéel%patacﬁiée%mn i@ shevwhibe powtivsr of Rbiasts @d)@tlve to the

t f
e b A3, BTSN SR PR A TLRL el AT
re¢ﬂbk/ed1fr020 netndrl 100 ¢via pats icollevtidrediavioss @id)esince it
the other cells do not. The shading may indicate that

illygbades AzinyiheandPore widihe of the mntennas af each base
sth?ro‘?lsggl\ﬁelloé ﬂgefragst.eﬁoa/@ res%sesee{otfon refatﬂ}@% e

dr opped above a t
anothermaRieport 80 Galsniladi tnetes beha visein fiosgn atoomy egtridneed

d f
rafLAPRPESain0 BHARR tNBHaEES! FinShbBliao: Matrats dn 2

af® 33hva0d ;ia}t.@@wéﬂ §éh'aQFbr3@/@nl‘él ﬁhé‘ OB 8F c&is §b erfcftac‘ﬁhe

ot her than a . For exanple, the user may convey t
SHaﬂlﬁlgnma)bmdmetedhaétbeaﬁm&ibs hANEh@lm'Hdtehef service below a

nfSEHRE S P3P AT H g REPACE L JLANET S roppen cans

als g athviestholdeserdthed ialsveatil. be used with ot her
non-wi rel ess 25 communi cati ons networks as well. 30 of

35 QUIG- 001 P02 doc Docket No. QULG-001 CLAIMS The
i nveRt 2BETEPSAEENLs the UsercmmuapBYey dhe- dataeekraat a

pﬁa‘?ﬁ@?esr' gqo%%tdm% o‘fﬂgpf‘féhﬂg LAGRLY] n?gﬂﬁﬁtuoﬁwo
performan action involvin ata assocCi a

desuribh guradioom lnfremto@mnmrﬂathtﬁﬁmsomwmm@m 300 via a user

interface other than a GUI. For example, the user may convey the

information via voice commands.

Although the discussion above primarily involves a wireless-
communications network, the methods, systems, and programming
described above may be used with other non-wireless

communications networks as well.
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p&8BaAY). 1185} he communi cations network, wherein the
recel vi ng oP the request conprises one or both of
accessing a text script conprising the request and
recei ving an application programm ng interface (API)

Cizg!lgggonpri sing the request; and in response to the

ing of the request, performng the action. 2.

The nethod of claim1 wherein: the receiving of the

Thegueehtioprdifesd #sfirst application receiving the
request froma second application; and the first
application conprises code conpil ed i ndependent of the
second apRI i cation; and further conprising executing

the 1irstApPMrednicGHIans-aetmosk datgnBrycepsg medhod

IS RiiRgt he second application is executed in a
Cse?gﬁéoll Prermry space i ndependent of the first nenory

spaceacavintha rethest tof peri@rm 2mbetienniniviodvitiat dats
only. ?c essfbbl_e to th$i second a#%lﬂi cation via the
ag50UaTag ¥ ithaR CaRTIGHTaTIoR RbPHRRMER UBICAtATS Aeswerrk or a
béREvRftdOhd %o@nHH?ﬁ&éﬁBn%%étgv@rk,WﬁﬁQ?&ncﬁH r@&eRing of the
y ‘the first

function or nethod I nplenente
regps $tcer ingrisess ose 36 boturd-Adde FAgdadeRbskeipt ommprising
16-001 5. The nmethod of cl.aim2 wherein the .action
TR e Andot Rt i, o8 e PLBaBR F G BmmiRS dBfe RrerkaAPY
ca#ll Cosprisgrthe aege@sat gdd With a first device
connected to the communi cations network to a second
f or it resRorRsatedhs karaiMng of sheagsiuasts ipeifamaing the
a(?ﬁ)&x(erti ng a second portion of the data froma third
ornat associated with a second device connected to
t he communi cations network to the second format, the
first device having generated the first portion of
t he 2lat a Ahd mie¢hsdaaincl aievi cehbeinng gener ated t he
second Port.i on Oﬁf ht he dat 2y 6. The method of claim?2
f ur tHG Syt 4iddhPel@H A HaC AMRIRG T &dTGH P RHGARR K
re\ai Giln ot fife fréh@bs@@ﬁﬂm%ts!e%@nﬁﬁSPbﬁcﬁ?ibfrﬁ_réﬂJI he action
and using the desired priority to determ ne when to
per fibenfitsieapplication comprises code compiled independent of the
second application;
and further comprising executing the first application in a first
memory space and wherein the second application is executed in a

second memory space independent of the first memory space.

3. The method of claim 2 wherein the data is only accessible

to the second application via the first application.

4. The method of claim 2 wherein the action is a function call
or method call of a function or method implemented by the first

application.
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N ative to other actions already scheduled to
D%g&p'\gofggj?!rsrgg{ by the first application. 7. The nethod

of claim1l wherein the action conprises filtering the
data to identify a subset of the data having a desired
characteristic. ﬁ Thfe Ima\t hgd f cl a{'m 1 \{\Inerei n the
actidn cohpfi TednogdQf piaiimy< i mBerRinathe satie yeqmpyises
cEMPERMEA fipstt PEritdMyinheada@Nfromel YWEKforPnait'B8sociated
met hod of claim1l wherein the action conprises
wibra dirat deyice aannedded wcthe eorantunisatipost network thea

S SRORA oL e AT 805 s i Sl BBvering o

seEshe Parmior bathe diaw entanmerd edrinat R ociated with a
communi cations network collect the data. 32 of 35

sexard GlEripe Copretisckte the canrs mgations maéwaek hedhef

s%@ﬁ fE'JrrW?ﬁrﬁimé‘.ffr@fid%g@é@hWa‘iﬁﬁéoﬁr&eﬁgﬁg{g{%&lh?m&portion of

r'el ess-cohmuni ca et wor

theodnta sesl tte lseasindbuevide tavimeg deedlatdatthe bboekedortion
call data, wreless signal strength data, base

ofsthe d8taconfi guration data, antenna configuration
data, call status data, call trace data, or handoff
data. 12. The nethod of claim1 wherein the request

i nclgides ﬁhléemetﬁﬁtéihéﬂcEM‘WZ%Fﬂférsd':é‘&p%iﬁihgméc{éﬁwd@a
e e e

t he request using prior to performng

degiredrpriagdty with mstinbdhef ficstaapplicationrsiolshperforngthe

I dat | ng. a N0 . NI OVi he reguest IS
adffonatid 8314 HhetasthehlliGubl & S8 e yEPR Bk, fgrrorm the
adthen aetatdre tdlothircarioms adtd s seakbwi&ddat e performed by
pr ocessi nlg s%/_stem conprising: one or nore devices

theohrdcarRIN€atiaNeonmuni cat i ons network; and processing
circuitry configured to: receive a request to perform
an action invol ving data

7. The method of claim 1 wherein the action comprises
filtering the data to identify a subset of the data having a desired

characteristic.

8. The method of claim 1 wherein the action comprises
acquiring the data from a device connected to the communications

network.

9. The method of claim 1 wherein the action comprises
correlating in time or location a first portion of the data with a second

portion of the data.

10. The method of claim 1 wherein the action comprises
requesting that a device connected to the communications network

collect the data.
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D&£&§&9bgq&g§1the one or nore devices, wherein the

receiving of the request conprises one or both of
accessing a text script conprising the request and
recei ving an application programm ng interface (API)

I i sing th t; and i. to
recel §1 not A RIbAEt ORI bRRerenel BAm muRioatioas,

nétfHed RCE WA gsURinffurlEaYibAS h8EMbES afld {HE data
performng of the action. 15. The system of claim 14

comprisias ahdeasbessseingrappediaall datanpracked tatlsdata,

: j . dthe fi .

witePes 319 Ctrabionh s el sldfon TGty data. gptenna

cWigfirane s ermad daiosessshtaCidailtidoe HR8d, bF handoff data.
physically distinct fromthe first processing

circuitry. 33 of 35 QU16-001 P0O2.doc Docket No.

QU16-001 16. A co ni cati ons- network dat a )

presbat at { BR methed o coRpmi Liereiackia ragupat Brslidesna key

M= . ; Ceri zi . _
L e AT RS A Rl I RE LB s, the ey prior
tof perfatrnohgtine adtba; accessing the source to obtain

the data characterizing the comrunications network;

and presenting the data according to the desired

pr esent at4 f t 7. T thod of cl.aiml16, ..
wher efn ttggs'g&?ﬁgai%f éab'@v?g}é%ced'n%%@tpébs'f‘g \f%lédat'ng that a
USONWIY padviersl 0ed wotkesl®s alhRompElPth plrfdrdh thébaction
wherein the receiving conprises receiving the
befergrprifroming dmeaaedern. vi a sel ections the user nakes
with a graphical user interface. 19. The nethod of
claim 16 wherein the information conprises first

| Of 4Rt AL bR AR Rl BT SEInf SR

second information indicating a
conpciessgng the data prior to presenting the data. 20.
The nmet hod of clai.m 16 vvhere%'endtthe resentin

con‘pqri‘%é)g more devices connec 0a ommumcgtions network;
and
processing circuitry configured to:
receive a request to perform an action involving data
generated by the one or more devices, wherein the receiving of the
request comprises one or both of accessing a text script comprising
the request and receiving an application programming interface (API)
call comprising the request; and
in response to receiving the request, perform the action;
and |
a user interface configured to provide results of the performing

of the action.

15.  The system of claim 14 wherein the processing circuitry
comprises first processing circuitry and the first processing circuitry is
configured to receive the request via an API from second processing

circuitry that is physically distinct from the first processing circuitry.
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D‘%ﬁg‘i\?’n%’%&@ﬂ;?%o? Lgrz.rrggct hat is user co{nfi gur abl e.

16. A communications-network data presentation method
comprising:

receiving information indicating a source of data characterizing
a communications network and a desired presentation format of the
data;

accessing the source to obtain the data characterizing the
communications network; and

presenting the data according to the desired presentation

format.

17. The method of claim 16 wherein the source is a device

connected to the communications network.

18. The method of claim 16 wherein the receiving comprises
receiving the information from a user via selections the user makes

with a graphical user interface.

19. The method of claim 16 wherein the information comprises
first information and the method further comprises receiving second
information indicating a desired procedure for processing the data

prior to presenting the data.

20. The method of claim 16 wherein the presenting comprises

presenting using a format that is user configurable.
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