METHOD AND SYSTEM FOR OBTAI NI NG RADI O ACCESS NETWORK ( RAN) | NFORVATI ON OF
CELLULAR TELECOMMUNI CATI ONS NETWORKS Fi el d of the Invention The present

i nventi orwoebmias292o net hods and systens for obtaini ng RattitB20Awess® Net wor k
(RAN) information of cellular tel econtrunications networks. Background of
the Invention Cellular tel ecomunications networks include a core network
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15  smooth handovers of mobile stations between adjacent cells as mobile stations change
their geographical location. Cells include a Cell Configuration Register (CCR) for
storing cell configuration information, for example, cell identity, its registration area,
broadcasting strength, etc.

Mobile stations have two operative states as follows:

20 First, a so-called default passive or idle state in which the mobile stations are in
reception mode only. Passive mobile stations are located in a so-called camping cell.
Passive mobile stations do not send measurements reports to the radio access network to
save battery consumption and network resources.

And second, a so-called active state in which the mobile stations are in a bi-

25  directional communication session with their host network. Active mobile stations are
located in at least one so-called serving cell. Serving cells can change during a bi-
directional communication session but an active mobile station’s initial serving cell is
the last camping cell when in its passive state before becoming active. Active mobile
stations send measurements reports to the radio access network including inter alia its

30  present at least one serving cell, quality of signal reception, and the like.

Mobile stations are pre-installed with a native Camping Cell Determination

(CCD) mechanism for periodically determining a preferred camping cell from two or



(CCD) mechanismfor periodically determning a preferred canping cell from
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20 (b) So-called drive tests involving vehicles equipped with GPS and mobile stations
and travelling along predetermined routes. Such information acquisition is time and
resource consuming and does not supply cellular network operators with indicative real-
time information about the state of their entire network and areas where subscribers
might experience poor service.

25 (o) Probes and Operation Support System (OSS) that monitor interfaces between
network entities. In order to acquire such information, it is required to deploy probes on
several interfaces, and to analyze their data. This approach relies on detecting

anomalies in data traffic in order to detect and analyze the above problems.

30  Summary of the Invention
Generally speaking, the present invention is directed toward method and systems

for obtaining Radio Access Network (RAN) information from passive mobile stations



General |y speaking, the present invention is directed toward net hod and
systens for obtaining Radio Access Network (RAN) information from passive
nobi | e stwiDi20rgfiea92znoni t ori ng, anal yzi ng and opti onal | yPpraBiodi/ng460 xes to
t he operation of cellular teleconmuni&ations networks and/or detect the
| ocation of MS. The present invention perforns actions at the Core Network
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i nf or mat ifBhMORH M e tARB R INGEIda PR iRl &P&Vé%ne%@sf t8ftﬂ? RECT3H Y @ﬁfﬁﬁﬁ%m i on

i ncl udes (. CRRLMGatldRl neGIHkd /&t Akt ManioRiti At bOoMrs( Gﬁg\@reggﬁg tHvendiH
changi ng val ues of one of nore paraneters of a canping cell as processed by

t he CCD rpedhami stmonoit thaSore/Netmmk (ENsteatl thasincampechtoransutive anaffinen cel |
for determ.ni ng whet t.h remain on their canping cell, they should canp
on a nei d%‘g}]itg@m@gﬁ’rlrlfégﬂngé@%tb‘ﬁ'on purpose or enter no service nmode if no

cel | san provimgg ReQDHRIGHesRIoNs BystehNENPBS If Vifle TRBIche ifleatidP Miscl@ddeg SW t ched
into a reporting node in which they upload reporting events under certain

ci rcunst ing Chkk (oaBgaiaton Mralnwdimnd CREPE) modgle Koeeiangingiabics pbang REA)
nodul e faor. ¢ ring.u reperting event s, N%éfrhrincludesa
Net wor k &f)ér%oagitp%rr%ne ﬁ%?{/??%g& P ﬁl@%ﬁf a H%Fsesegg?’%}ﬁ)er §g§sr§l nganﬁsﬁ‘fsoog 8 1¥eeporti ng

event s f afiobdllet @4titingicAGpee onahk cOppingtdelntdr detefhitisngaivtetheéOthiedirB@ainndOr mat i on
regardi ng one or. nore nobile stations. The present invention can produce
various tgpesampingaxrili Heyrharidgimpapn 2 iightosina L6l o secenidons prgeted CCT

par anpgt erenteWntohé%P\ticé i %@tik QB Qi1 bl .Vicf-ena-dte&garté ReRibe. Weie Pg{}ﬁfeﬁ:ﬁ%@bdﬁg t he

present invention can be inplenented in one two prefer odi ments as
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more mobile stations.

The present invention can produce various types of RAN information, all in
accordance to the selected CCT parameter. Without intention of being limited in any
way;

20 The NOS of the present invention can be implemented in one of two preferred
embodiments as follows:

First, a Mobile Station (MS) manipulating embodiment in which the CCCM
module changes actual values of a selected cell’s CCR for processing by passive mobile
stations’ native CCD mechanism. In this embodiment, passive mobile stations upload

25  reporting events indicative of a real change in the relationship between themselves and
their host network. Exemplary reporting events include inter alia GSM and UMTS
LAC updates, GSM and UMTS RAC updates, and the like.

And second, a client assisted embodiment in which at least some mobile devices

are provided with a suitable hardware or software implemented client application
30  including a CCD simulator which is operable in a similar manner as its native CCD
mechanism. In this case, the CCCM module sends Point To Multi Point (PTMP)

messages to the passive mobile stations camping on a selected cell with simulated CCR



are provided with a suitable hardware or software inplenented client
application including a CCD sinulator which is operable in a simlar manner
as its navoweelrld@eedrechani sm In this case, the CCCM nodmCe/IBEnadssiRai nt To
Mul ti Point (PTMP) messages to the padsive nobile stations canping on a
selected cell with sinulated CCRval ues for processing by the CCD sinulator.
tor upl oads repaqrting ents i ch woul d be indicative of a

The CCD si | \;
change i rYa{‘T]uﬁéaf?rePr&f’?%%h‘?}bﬂE’e @eﬂmﬁorpagémwﬂwléwémq P ISRt Rghei 1
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reporting events can be upl oaded via various signaling nessage SM5, a
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w [l now be nmade by way of non limting exanples to the acconpanyin

dr awi ngs skpplomprthrysdad sush ap §MtSscogrdindtpkendase thedebise das a &S medulgy et FIG 1
shows a cel |yl ar  tel ni cations network; FIG 2A shows a Cell

Confi gur é)?lleéno e%%tgftgfe%l%elc%akteypi cal cell configuration information; FIG
2B shows a UMIS Cell Configuration Register listing UMIS cell configuration
i nf or mat igHef DdséripRo® BPPBawinkbt oW chart illustrating the operation of a
Canmpi ng Cell Determ nati onncs' ) mechani smfor determning the canping cell
of alPassive AobbetersndepiondingpheprespiigveniioayistrerficagHaew bd mada i i ng a

si pl ' fi e\x(zja I\@.r{orr]lil}r}li 1¥1e%x5egli Std %tei el n'la‘ra%ainup rg‘\;vﬁlg '}P%ﬁ% I i 'laFrl %r s%re:ShOWS a
graphi c t1eling representatt on of theoperationcof” A bt e A i

Swi t chi ngikbeisam@mbeied, atctinwehigi:ate and its passive state; FIG 6 shows a
graphic representation of theoretical reception signal strength spreading
froma cell adt@nhshovm axeliplagfelogonypunisgtingpetstos;e of four nobile stations

canped on two p¥ebhagRLRA% Cell Configuration Register listing typical cell configuration
15  information;
FIG. 2B shows a UMTS Cell Configuration Register listing UMTS cell
configuration information;
FIG. 3 shows a flow chart illustrating the operation of a Camping Cell
Determination (CCD) mechanism for determining the camping cell of a passive mobile
20  station;
FIG. 4 shows an event diagram illustrating a simplified MS initiated
Registration Area update procedure;
FIG. 5 shows a graphic timeline representation of the operation of a mobile
station switching between its active state and its passive state;
25 FIG. 6 shows a graphic representation of theoretical reception signal strength
spreading from a cell antenna;
FIG. 7 shows an initial state of four mobile stations camped on two overlapping
cells assigned to different Registration Areas;
FIG. 8A shows a later state of Figure 7°s four mobile stations pursuant to one of
30  the mobile stations having moved to camp on a new cell as a result of physically

moving out of the coverage area of the previous camping cell;



cells assigned to different Registration Areas; FIG 8A shows a |ater state
of Figure 7's four nobile stations pursuant to one of the nobile stations
havi ng nowedotoaiiem®ap on a new cell as a result of physi eafrip2orevimeg out of
the coverage area of the previous canping cell;FIG 8B shows a |ater state
of Figure 7's four nobile stations pursuant to one of the nobile stations

havi ng noved to a n\eﬁﬁ/ cell for carr‘lgi ng ,urposegmfs a result of a ragi o]
di sturbance t at: PBRRYEY2 1Y LY RAM YRl Y IPOMCOTRIANG BUrBAHB? RBS Bkl | ;
FIG 9 Sn%o@ﬂ@'sﬁhblllseﬂﬁingsﬁﬁ@g@id G ndy! éé'i"lf[Fo?-%hﬁgingl;)putrﬂﬁﬁwa(?%ﬁtaéﬂ on; FIG

10 shows a top level flow<Thart illustrating th eration of the NOS of
t he pr esendio diverhdricethat Kivgred theshmmabqualityofyomeprevtiotid ewwpag ¢ellof t he operati on

f the NOS f i ring Passiye Nobile Station (P tati
nf or mati on | F1GCeSPOETCR IR CHETRHE QBT HUBHDS SRS FERTD Shos a
hi gh-kevel schr@aio shdwd dgbraddl ﬂ@w@hahhﬁu%ﬁﬁ%giée?fpeﬂjﬁohhﬁtﬁ@lbb@%f%@ti on

(M5) mani pul ating Network erations System ( in accordance with a
first prefecniedvearioodi nent of the present invention; FIG 13 shows a

cellular tele ication e rk .includin . El.e tion
e Ut i g Al R 2 1% RELMBENc OB eBulbBE L ROSUo0Rodlls
pr ef er r e PagyiRROMoBRE Stabibn ((PRISP k&S AdtHtat oAVigfdrin@ion fnl {ocoridn&hoMs th Hedeat | ed

fl omchart of the operation of Figure 12' s M5 manipul ating NOS for
acqui ri nd"'PRBo%egent ati on i nformation; and FIG 15 shows a hi gh-1evel

schemgtic i1l yg6r a8 LoR, Of hitgﬂﬁex%‘?g&?eﬁﬂa‘ﬁ@.i@{]st&ﬁ& 6f ihg% e ?811 %%gfé ld})rﬂgﬁi‘(q@r K
Oper at1 ons Syst em I nTaccordance wt a secon reterred enbodi nent of
t he presaétitionniMBit manipufatiGe NéwstioOpeationd Sydtan NEDBcimnaenidaatd omh et wor k
i ncl udi ng_ a clg ené algsi_st ed t wor k q)er ations System (NOS) in accordance
with a seEYMUCEres ePPRYMERLYdIFBIFECO AR B esent i nvention; FIG 17 shows
a top-level flpgwy qRafhovdl at &Gt RMcoRhHRIGEhS hBM Rk GhclA@RE 24 | MBbild)
accordance with a second preferred enmbodi nent of the present invention;
FIG 18 shtwies @Mlemanipstiting oVativark Operatihes Speermt (N$?S)oih dicgularcel ithsa cl i ent
assl ﬁ%ed first preferred embodiment of the present invention;
FIG. 14 shows a detailed flowchart of the operation of Figure 12’s MS
manipulating NOS for acquiring PMS segmentation information; and
FIG. 15 shows a high-level schematic illustration of the operation of the client
assisted Network Operations System (NOS) in accordance with a second preferred
20  embodiment of the present invention;
FIG. 16 shows a cellular telecommunications network including a client assisted
Network Operations System (NOS) in accordance with a second preferred embodiment
of the present invention;
FIG. 17 shows a top-level flow chart of the client side CCD simulator operation
25  in accordance with a second preferred embodiment of the present invention;
FIG. 18 shows a detailed flowchart of the operation of Figure 15’s client assisted
NOS for acquiring PMS segmentation information.
FIG. 19 is a pictorial representation of five passive mobile devices camped on
two overlapping cells;
30 FIGs. 20A to 20D are tables illustrating the method of PMS segmentation
including a Mobile Station (MS) manipulating Network Operations System (NOS) in

accordance with a first preferred embodiment of the present invention;



NCS for acquiring PMS segnentation information. FIG 19 is a pictorial
representation of five passive nobile devices canped on two overl appi ng
cells; FIvR.200046190 20D are tables illustrating the netirot/mBi016ME400
segnentation including a Mobile Statien (MS) mani pul ati ng Networ k
Operations System (NOS) in accordance with a first preferred enbodi nent of

the present inventjon; FIGs. 2 1A to 21D are tables il ustrating the nethod
of PMB segment'd SoRLA riel 2H? e 42RipY dfstradig &%Hlel@‘\/v@% B&éﬁé@?l&ﬁgorsystem

(NGs) in i@&&cﬁfég%r‘&?enwamst@d RA05HE Bp&hasHesy SR ANaB L KLofdlfcPivaREN!
invention; and FIGs. 22A to 22B show the end result "of PM5 segnentati on;
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any cegllular tel ecomruni cati ons system provi di ng conmuni cati on services for
a nobile station capable of noving between cells. For instance, such
cellular tel ecommunications systens can use a variety of nultiple access
techni qu s..Frequ Di visian ML xhkng (FDM) , Tinme Division
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stations. e reducing t resent I nvention to practice, t he present

i nvent or stapiost wWaptldel tdfiatmbdvieg quetwdey ofellser vi E@ ofnsancel |suklar caBtlaor K can
be greatly inproved, by nonitoring parapeters associated with radio
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steer a nobile station to a suitabl e pre-sel ected neighbdring cell.
Al t hough DenionoMutigplexingpnéCiad k FhesloenestidroPatthaslpprRroret 6FGRR)edonpg of
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and is thus a Agprédchéndoeifa®imizing the capacity and service quality of a cellular
network are well known in the art. Such approaches typically involve monitoring and
adjusting communication traffic resulting from active mobile stations.
While reducing the present invention to practice, the present inventors
20  postulated that the quality of service of a cellular network can be greatly improved by
monitoring parameters associated with radio communication between, for example, idle
mobile stations and the network and adjusting network parameters accordingly in order,
for example, to steer a mobile station to a suitable pre-selected neighboring cell.
Although monitoring of network resources for the purpose of steering of idle
25 mobile stations has been proposed in the prior art (US7187934), such steering of mobile
stations results from adjustment of antenna parameters and is thus a trial and error
process with unpredictable results. The present inventors devised a system that enables
monitoring of idle mobile stations of a cell by actively querying the radio access
network for information relating to a parameter or parameters characterizing the idle
30 mobile stations. The present system utilizes the communication conduit present
between the radio access controller and the core network to send a signal to the radio

access network and capture a corresponding return signal from the switching data



process with unpredictable results. The present inventors devised a system
that enables nonitoring of idle nobile stations of a cell by actively
gueryi ng wheortadsz92access network for information rel at Pog/IB®16/0F1a00aEL €1
or parameters characterizing the idle7nobile stations. The present system
utilizes the communi cation conduit present between the radi o access
controller and the core network to send a siﬁnal to the radi g acces
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usi ng signal anatysis algorithnms,” the present system can analyze the return
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capaci t y O"SHAARRETUET DTRETI08] EHRECIY 1E8h ARy SRS Wfent i on wi I | now be
described in mpeepdehiihvention twilOndW the dedABEd iPthh@® RtailPs@flingulvah Networ k
and its operation as illustrated in Figures 1-8B. Term nol ogy: Active M
The st at alesgiiptian ebp c¢lbilytngtwengnd it operatipn af illugtriteshial Figgas®iBeat i on sessi on

with their host, netyork ARSS Absol ute Reception Signal Strength - an

absol ut e measurenent Swhi ch depends on a passive nobile station's |ocation
inits canping cell, its location in a building, RF interference, and the
| i ke. UMIS systens cal cul ate ARSS by the function Ec/NO in dB or RSCP in
dBm BCC Bedive &hpi ng Cel | - Ahsr gasdithiche msibdly etiatignst pe  echitEesimirbm t o
find{phe best cell for canpi AR | .| | be used for
ini tilgti ng conmmuni cation wt %?Promdgﬂrgr% I Fﬂgnwg%@glﬁ%%%%ul e Canpi ng
Cel | ConfARfSS ati on Mani pul at iAdsohmduRecepNS Sipdal eSteamgtloy-edart oatiselmenf i gur e

new cell configuration information for a selected cell CCD sinulator Cient
installed on a nobile stati o@%vrewestp‘@?laﬁégpqnﬂsangipﬁf%ﬁrm%ﬁﬁ%%ﬂ%s its

native CCD mechani smand can5&6eh V€itk Bahping icbANSs foeiBd e Gt ragul e
interference, and the like. UMTS systems calculate
15 ARSS by the function E.//Nyin dB or RSCP in dBm
BCC Best Camping Cell - A procedure employed by the CCD
mechanism to find the best cell for camping
Camping Cell The cell that will be used for initiating communication
with/from a mobile station
20 CCCM module Camping Cell Configuration Manipulation module- NOS
module employed to reconfigure new cell configuration
information for a selected cell
CCD simulator Client installed on a mobile station which operates in a

similar manner as its native CCD mechanism and can

25 receive instructions from the CCCM module
CCI Cell Configuration Information in the CCR
CCT Cell Camping Threshold — A threshold that is broadcasted

from a cell to all the passive mobile stations camped on
the cell for defining the threshold for camping on the cell.
30 Threshold could be, for example, received signal

quality/strength from camping cell



CCl Cell Configuration Information in the CCR CCT Cell Canping Threshold -
A threshold that is broadcasted froma cell to all the passive nobile

st ati ons wearzpwdiiey2t he cell for defining the threshold Por/1BzZMPDIIgooon t he
cell. Threshold could be, for exanple$ received signal quality/strength
from canping cell CCR Cell Configuration Register - each cell has a CCR for

storing cell configuration information MS Mobile Station - Mbile
Conmuni cﬁe(Ji:%n Devi ce Native @ %‘B&lg"éatﬁnaﬁe%}ﬁ@r ar & r‘?—lli]ﬂ%st%tld(é% R th a
native Canping Cell Determ nalj0R tFeRlBHIAhAMhQS Peri odi cal |y

determining a preferred canping Cell fromtw or nore avail abl e canpi ng
cells foMBecei ving service iMotileditatigyas¥lobde §Stoatreuriii@iondyice Net wor k

eratio An ics nodul e - nmodul e for .pr ssi,ng upl gaded reportin
ents { ORI o g net oMo BBaRiS fe M A S oD SR bt 1 o
regarging one or nmore nobil e cabéenindda REIh&hEREMAbLE ffodRasem f or

obtai ni ng Radi o Access Network (RAN) information from passive nobile
stations for nonitoring, analdptermyuznapspiriedrampinguredian iigo PiREE to t he

operation of a cellular tel e%(\),%!ilé &at iignéelﬂ%%&lﬁvﬁg%ﬁriv\{%in Default state
of nobile stations in which they are im eception node oncly

Segnent ati on Passive Mbile ShalivetatSegnentation - A type of RAN
information for determ ning reception signal strength by passive npbile
st at i ons N@edylon a sel ect &ftwerk Opesatensi Analyics dipdateea NOSimodrie£or n whi ch

mobi g stations may roam wi t@?&ﬁesﬁne%‘a%??(atdgd pl%g&%g? LAGAL 10N defRGhififAL T ON.

| nportant for assisting the core n to route®i ncom ng
network operations metrics and providing information

regarding one or more mobile stations
NOS Network Operations System for obtaining Radio Access
Network (RAN) information from passive mobile stations
15 for monitoring, analyzing and optionally providing fixes
to the operation of a cellular telecommunications network
Passive MS Default state of mobile stations in which they are in
reception mode only
PMS Segmentation Passive Mobile Station Segmentation — A type of RAN
20 information for determining reception signal strength by
passive mobile stations camping on a selected cell
RA Registration Area - an area in which mobile stations may
roam without a need to perform location registration.
Important for assisting the core network to route incoming
25 services to mobile stations
REA module Reporting Event Acquisition module - NOS module for
capturing uploaded reporting events
RM Reporting Mode — The state in which mobile stations are
required to wupload reporting events under certain

30 circumstances



services to nobile stations REA nodul e Reporting Event Acquisition nodule -
NOS nodul e for capturing upl oaded reporting events RM Reporting Mbde - The
state in wbi2etv/rmedsl e stations are required to upl oad r eponBMYoTENt S
under certain circunstancesRRSS Rel atPve Reception Signal Strength - a

rel ati ve neasurenent between a selected cell and one or nore of its

nei ghboring cells Serving Cell Cell used. for bi- irectiﬁnal communi cati on

SCC Sui t Canping Cell - RefiyeeReEPEMHDI & byUERENceD fred®alYsm t o

filter out cells that cannot prQykAgnandede] eEmdBedefHAd bhe olCnorELYi Ce
(Q0S) and are therefore deened unsuitable Figure 1 shows a basic schene of

cel lul ar tel ecomuni cati ons netaghkodfcdblisoadl y di vi ded into a Core Network

(CN) 101 and aRadi o Access wor RA 02 connect.ed.to the core network
101 by ar‘?%fvﬁ‘?%pgice_, f or exa@l&se%@'%?%}ﬂnéf@%?m ®fore network 101
i ncludes gdre following core rpit®IECEMihS i@ — MbidRdaW dploia enker (MSC)
103, Visitor Location Register (VLR) 104 and Hone Location Register (HLR)
105. The RAN 102 includes a REdP anaqaamenkioddrer ouf cells thRNGneoprogisieriect ed t o

cell antennas 107 by an interf for pl e~ UMES. | ub Aderface.  Each
cel | antenna 107 includes a & eg%%ﬁFFgSé%ﬁgbnoﬁeggé?%ﬁ { )aTgBafbr
determ ning its configurati onhdréforgpdeviedivnguis®levi ce to nobil e stations
canped in its cell 109. The CCRs 108 enabl e network operators to create a
different cell configuration for each cell 109 based on the needs in the
servijge area of the cell. Some Cell Configuration Information (CCl)

i nfl uence the canping M5, SCC and BCC procedure, other CCl can control the
cel | broadcastFigres slagl®veentbabie icheme elfl ceflolaalttlecanmpunigatss feowornkatO0dus uses

1 ke comper chal g seclilty visesy Jhe NG el g8 Lol udes, an epecet ons
assi stingobRoARRAAIHhd dfe REWOR! K0 10RLLBhtRfAce, ED€example, UMTS Iu interface.
The core network 101 includes the following core network entities: Mobile Switching
15  Center (MSC) 103, Visitor Location Register (VLR) 104 and Home Location Register
(HLR) 105. The RAN 102 includes a Radio Network Controller (RNC) 106 connected
to cell antennas 107 by an interface, for example, UMTS Iub interface.
Each cell antenna 107 includes a Cell Configuration Register (CCR) 108 for
determining its configuration for providing service to mobile stations camped in its cell
20  109. The CCRs 108 enable network operators to create a different cell configuration for
each cell 109 based on the needs in the service area of the cell. Some Cell Configuration
Information (CCI) influence the camping MS, SCC and BCC procedure, other CCI can
control the cell broadcast message sent be the cell to all camping MS, for various uses
like commercial and security uses.
25 The network 100 includes an Operations Support and System (OSS) 110
connected to the network entities for assisting in managing the network operation. The
OSS 110 supports several functions, such as fault detection, performance, security,
configuration etc.
Figure 2A shows a Cell Configuration Register (CCR) 108 listing some typical
30  Cell Configuration Information (CCI) used in cellular telecommunications networks.
CCRs 108 are primarily controlled by the RNC 106 and OSS 110. CCI typically

includes inter alia Cell Identifier for cell identification by mobile stations; Registration



OSS 110 supports several functions, such as fault detection, perfornmance,
security, configuration etc. Figure 2A shows a Cell Configuration Register
(CCR) 108wbistumeeozone typical Cell Configuration |nformrariBwi1¢/@&ik)o used in
cellular tel ecommuni cati ons networks.10CCRs 108 are prinmarily controlled by
the RNC 106 and OSS 110. CCl typically includes inter alia Cell Identifier
for cell jdentification by nobile stations; RegistrationArea for indicating
assi gnmertredforciadicating assignmenh op felbeldl & 2ERiPLIEI 06 HPUSE FisR TpRTE

ef fi ci entepi Ut RGHRE FAUTMBLGRLIAN ! foBRLI dkfiont:atdPNF: EAMEAHRE! b

t hreshol ds for determ ning whether nobile stations can canp thereon; and
radi o confeiegnmang ehefhor noabnlei gatrans grav againgu thesmpeend radioaconéightagon ddi o

conponent. Figure 2B shows a 108 with exenplary UTMS specified
par Aot o R G BPOha CEN| - 1B SHRHENCol | | dentitier parameter: and
Locat son Area piage 1BARowsOhn tDEMPRATCR T 804 ANtV KBmPRIRANBTRIS spadipéng cel |
thresholds include inter alia xl evm n, and Qual m n which specify the

m ni mum reguietes fos capmplen theeGell IBNEr dhaiCetlyldpetifedr payaagiels tang diogatigror
canping o | } fsetpwhi.ch specifi t he~of f set t. ells for
cell rese rg%gjlfs g?\b“[%%soéi%qel %e l?tgartllogg\ rf%b}c));llr eeg{'a?i%g %Eﬁg@ﬁr\éﬁlg dastlf\ﬁ\%ﬁge t hat
are poweligdr alic Q&l&hdsshid Gdualsniheiliigh ispecdfiethef minBumpRGaired eecep@des as
foll ows: "passive" or "idle" state nmeaning that _a nobile station is not
acti vel y st endapadity fyel: siespeebiehuiPeeairing st dsieBnQatert el prcHies dhe

requijpi ng gt B SQUNERS ceMPRELE SL ati ons in a passive state are
hereinafter referred to as passive/idle nobile stations or passive/idle M.

"active" state nmeaning that a nobile station is actively participating in a

conmmuni cati on iession ang tggrgfqre requiring network resources. Mbile
stations in ar ficgtio fa inafter referred to as active nobile
stations or aqihie Moriofd HEF aROWBRBrelCEMBrd RlddlBedrds BBl Llin (e CANRRST €d Or
dedi cat ed node. QOperation of Passive Mbile Stations Passive nobile

st ati ons openiivostaleeawmilkwsadi o channel s and periodically performcertain
housgkeepi ng LOULINES 1 0; 485 ke | QEAL MnV A hARNE LRI R0’ QLively
participating in a communication session and therefore not requiring network resources.
Mobile stations in a passive state are hereinafter referred to as passive/idle mobile
stations or passive/idle MS.
“active” state meaning that a mobile station is actively participating in a
20  communication session and therefore requiring network resources. Mobile stations in
an active state are hereinafter referred to as active mobile stations or active MS. Other

common terms in the art refer to connected or dedicated mode.

Operation of Passive Mobile Stations

25 Passive mobile stations monitor network radio channels and periodically
perform certain housekeeping routines to assist locating available resources for
establishing active communication sessions. The housekeeping routines include:

1. Operating the CCD mechanism for periodically determining a preferred cell
from two or more available cells for camping purposes, namely, for

30 receiving service. Exemplary CCD mechanisms include inter alia GSM Cell

Selection and Reselection, UMTS Cell Selection and Reselection, and the
like.



est abl i shing active communi cati on sessions. The housekeepi ng routines
include: 1. QOperating the CCD nmechanismfor periodically determning a

pr ef er r edwoebio/fiszdn t wo or nore avail able cells for canmpCRgBEuo/pISEs,
namely, for receiving service. Exenpldry CCD nechanisns include inter alia
GSM Cel | Sel ection and Resel ection, UMIS Cell Selection and Resel ecti on,
and the Iike.§% Jstenupg for pagi ng nessages. 3. Performng registration
updat es when rreckeSERNE FOFERAGIS BESPAZSyi strati on updates include inter alia
UMTS | ocati on sar pa+5afi% E'@ﬁl;a%onax%ﬂla{e@ewﬁéﬂ(ﬁecel Sy.NSE W OIQ sfratiglavar e on
whi ch cells passive nobile stations are canped on and c nn |nterfere or

i nfl uence the camphng1ndu@mm&vhha[HdEBﬂ@mSDmaﬁnnswsGMBHann@ﬁwdmﬁAct|ve
Mobil e Stations The RAN 102 controls active nobile stations. The RAN 102
orders each active nobile station fromwhat cell or cells it should receive
servi se. Tddietd@RADYs uhdVRarRON wifieh ERtTakit S meBLd staﬁéﬂsvzﬁe eRbpdEoSh@t i on to
perform measurenents on cells selected by the RAN 102. The neasurenents are
sent as ﬂ@@ymﬂéwéﬁ?Oréﬁb@ﬂ@3@@C@hﬁngmﬂﬂxwﬁkﬂﬁpb®?%@é@@ing by vari ous
network el enents such as RNC in a UMIS networ k. The measurenent reports
sent by active nobile stations are crucial for successful execution of
comuni cat i on Ges&ioans Acline Mails Btaivpgt reports provides the RAN 102 with
vari ous paraneters such as, and without intention of being limted in any

way, the receﬂihﬁdﬁqA@ﬂ&%&Pn@@lﬁ apigtenmebilegstatiangi dge &N 184 @rderseackiaghvor
cel 59 AGLIRR s \Aﬁsh' ort iat 9&1%9@&11&}9911&&%%&% Sk, ﬁﬁ&%n&ﬁp%é RA'ixﬁgaf di ng

certain events occurred during an active conmuni catl on’ session. One
type of d02ntstiustsvdaeh aativeniobide sthddn anpdrénmdmaastiedrertihat celinseroad e bet t er

service than . .the cel is presently receives service from,K An er type
of vent HRANBAE Hbmee BrRTom et et B hiEPers EhgERAN i

recei vi ng) S8R bl PR Juk SneBREKOLIRBAE 8k Vdsn@NEel] 8 URIBEehed &k cethal n

t hr eshol Such i hformati on assists a RAN to determ ne the best way to

serve it gnamipeinenisteptitosemt by atevenmobifle sthiiosaré mglcmbf@‘ uesvsintescuad] ust i ng
t he bl|$ statlonttransn155|g§ totexecute nd ve 1R€an offs
betvaen 5 PEMURGRIPRSCHIRE:  CATISUERINt BROES AIRUET e, BAR) sm

various parameters such as, and without intention of being hrmted in any way, the

reception signal strength of a serving cell and its neighbor cells.
Active mobile stations can additionally send event reports regarding certain
events which occurred during an active communication session. One type of event is
20  when a mobile station found a cell that can provide better service than the cell it is
presently receives service from. Another type of event is when a mobile station detects
that the strength of the receiving signal from its one or more serving cells is below a
certain threshold. Such information assists a RAN to determine the best way to serve its
mobile stations in terms of allocating more resources, adjusting the mobile station

25  transmission power, to execute handovers or handoffs between cells, and the like.

Camping Cell Determination (CCD) Mechanism

Figure 3 shows a flow chart illustrating the operation of a CCD mechanism for

maintaining a mobile station camped on the best available cell. If the mobile station

30  moves and or the network conditions change, it may be necessary for the mobile station
to change the cell it is camped on. In normal cases when mobile stations are in passive

mode, the mobile stations monitor several cells and information sent on broadcast



Figure 3 shows a flow chart illustrating the operation of a CCD nechani sm

for maintaining a nobile station canped on the best available cell. If the
nobi | e stwi2or/mmmees and or the network conditions chan@el/1Bro1ore314ée
necessary for the nobile station to cBange the cell it is canped on. In

normal cases when nobile stations are in passive node, the nobile stations
noni t or ﬁver cells and infornpati on sent on broadcastcpanne S that

|
i ncl ude e%ﬂe?% htgPriads Bir! drfermagion sypk agaph githortiniEREPRAT BN EMHEI M ni t ed

in any way %gl _ngaglﬁg Of T80, SYSERM InhbAfaBh | AR and-rpsidnes Mepceepf cell
rreasurerrent/s. his “process 1s perfornmed periodically at short tine

i nt er val sneativ@eiec HhisqabceSt arpgaotn@GRRiICIBAES a80wrtgnné tntedals.User  Equi pment

(UE) procedur dl e. n or l..resel ection i

Comment og moadtvrs TEnGiciDSEang RGBRSTY'aS 3ok phafRd rUsSs B el Bk nani sm
are ag f%&&h‘iﬁms Sheﬂlé%odel\/&cﬁ%@&%dﬁ&g fopdien ﬁclsQB@do% af cB@ﬁé&fbﬁkn@@H s. Step
302: does not find one or nore cells, it enters no service npde 303,

and the emglemsars 4 SCDragrhanisg. recel ve ceI lular service. If MBS finds one or

nore cells, |n f|n Stofis for canping and continues to
Step 304. St ep}%gf R}éﬁl%d(ﬁ%{/%eca foﬁ:%rrp ing Cell (SCC) procedure to

eval uat e each Jugt &t ed Q\QSkcaIn@ftﬁﬂrhﬂlel’mghlaIs g akivork bélls. cannot provi de a
predetermned Quality O Serv and are therefore deened unsw tabl e.
The SCC procedife3q% knéfAMSaéoe@et lséw@étqrétprﬁ gellavitsntess @p sgoEe medero cel | s

pass (yhe r the M5
Cont ' ues °t o B6 aHaRer il B RS SHIAR Wi TRERIC IR P B

pr ocedur eellQ MS eor&irmbm@tfmdahé btdieelt éjrlcamph@tanwdemetlrim ndSepi3Ddbl e for
canping to f| e bes ell for c ing. The, ev at | process incl udes
usi ng signal errent]\ég HlOV?lfaomfﬂi’lgn B‘F’B%’i‘éc%ﬂe@é&orﬂr%“& Wec® | for
that pur Fé%lﬁateT&%h Bfdte OEAAS Filled SR RMYs Qﬁatcé‘dn'noR?ﬁﬁJl&Cfa' SReddB M. Step

307: Ms canps on the cell that was found best canpi ng. Regi stration
Ar ea Upd&wliBr Ot Sdyvice (QDI)uindrare therafiorie gletinod ussuatablar ddede petdureds a

so-cgkl eq, RedlS eASR4S S2mrs.

Step 305: If no cells pass the SCC procedure, the MS enters no service
mode 303 otherwise the MS continues to Step 306.

Step 306: MS employs a Best Camping Cell (BCC) procedure to re-
evaluate all the cells that were found suitable for camping to find the best cell for

20  camping. The evaluation process includes using signal measurements, and information

broadcasted from each cell for that purpose. The BCC procedure is known as Cell
Reselection in UMTS.

Step 307: MS camps on the cell that was found the best for camping.

25 Registration Area Update Procedure

Cellular communication standards have defined a so-called Registration Area

Update (RAU) Event in order to receive the current Registration Area (RA) of all

passive and active mobile stations to assist networks in routing communication thereto.
RAU Events can be triggered in three modes as follows:

30 Normal RAU: RAU events automatically triggered when a mobile station

decided to camp on a cell in a different RA from its previous camping cell.



Update (RAU) Event in order to receive the current Registration Area (RA)
of all passive and active nobile stations to assist networks in routing
comuni cawpanmwihedet o. RAU Events can be triggered in tRCeEaBmaes4@s
follows: Normal RAU. RAU events autonmgtically triggered when a nobile
station decided to canp on a cell in a different RAfromits previous
canpi ng cell.Periodic RAU._ RAU events automatically triggered hy a timng
mechani sm enbdtiedci RARSbRAL €vaitt gHOm PR FEEREF IR RaliPE¥ Meclaatsnhy o

net wor k  affheddddd HOSR Qadichst rTlﬁtgt?ﬁ]ﬁl% M@@ﬂnfsﬂleisgreﬁgfta%em&%danhi RAGKPI res.
The timng mechanismis automatically reset to its Taxi mum duration each

time a noipilite isttiagdeosd bbew s padetieuainediting by et achheRAlgingRAlECkangsm $s
automatical ly triggered.when. nobile stations are,switched on and.off.

Swi tcni ngusaE T BORRE G Hu KBTI MAIR) Gt IR AFORT RGOPR P EgRrY R det ach
RAU egent . | n AdMERdeeh RN SKAUEMentshaitdiWidaBy SR rdd@Mbn &bae kAgishd on Area
Code (LAC) update and Routing Area Code (RAC) update. Figure 4 shows an

event di agr awit¢hgd ameandveffi npwitehiegl orAUEgAT® @R ditfeeh RALYGeeddSkyicking adhe of
the three.Normal., Pepiodl Attach/ detach RAU events. The flow of the event
di agram i?rslg%%sr?g‘?tfl%hﬁé%ds‘atvegtAOO: The M5 sends RAU request to the RNC 106.

The RAU requegh UMTKu@asGsMesysew, fife RAENTY dlyo anclvi A€ afruiiouard3AChdent i ty
in case of a normal RAU. The RAU reguest al so specifies the type of event
whi ch t ri(hg&y sadatpand,Bagting Aeglese (RAG) URAAIYS i dentity. Step 401: The RNC

106 figrwards td : [ it ep 402:
The v C 103 sg]ﬁ%srgglg&ﬁggfg%g%%% I}{atée“j? @%ﬁgﬁylﬁgﬁa?‘? %édcgﬁ%%f%%g% dressed
to the i dgninytopesypeled thireedNomal hkeriedid, reguivdetache ReadgevenSt €phetfl@w ofhikee RNC 106

sends the RAU_accept/reLlect. nmessage to the requesting Ms. Figure 5 shows a
ti mel i ne SYFHPIAEAR eHPOERAYVSt i on of the operation of a nobile station

swi tching bet wWegnpd.STRE MY e MRIRATCRIESENb &l BNC 1heaNght A DasGIe nMode
represented by -1. The nobile station remains in its default passive node
except suedudes the new RA identity and the previous RA identity in case of a normal RAU.
15  The RAU request also specifies the type of event which triggered the update request and
the MS identity.
Step 401: The RNC 106 forwards the RAU request to the MSC 103 with the MS
identity.
Step 402: The MSC 103 sends a RAU Accept/Reject message 402 to the RNC
20 106 addressed to the identity specified in the RAU request message.
Step 403: The RNC 106 sends the RAU accept/reject message to the requesting
MS.
Figure 5 shows a timeline graphic representation of the operation of a mobile
station switching between its active mode represented by +1 and its passive mode
25 represented by -1. The mobile station remains in its default passive mode except such
times that it engages in communication sessions, for example, a voice call, a data
session, and when executing Registration Area Update (RAU) events. RAU events are
typically very short communication sessions only lasting a few seconds.
Figure 6 illustrates a cell antenna 107 broadcasting a radio signal across a flat
30 cell 109 and shows the theoretical linear relationship between signal strength, MS
Response Time and the distance from the cell antenna 107. In the case that the cell 109

has a minimum Camping Cell Threshold (CCT) of -110dBm, then all three passive



times that it engages in comuni cation sessions, for exanple, a voice call,
a data session, and when executing Registration Area Update (RAU) events.
RAU eventwoanw/tigpecal | y very short comruni cati on sessi ea3/1pxiig/o31a®x i ng a
few seconds. Figure 6 illustrates a cdl| antenna 107 broadcasting a radio
signal across a flat cell 109 and shows the theoretical linear relationship

bet ween signal strength, Respanse .Ti ne andthe di stance fromthe cell
ant enna il e|SFﬁt10H%N§iéel\4g§%ﬁn<f f@r}g é‘ilﬂ 319 oRdke selhing FAREeAHpIAYCTH |
Thr eshol Qhe(ucg[l)ve%tate F@E’Hé tﬁehf'c'ﬂ LECTHH PIBAS §h L RO bE SLRGd P - M |, MB-2

and M5-3 w Il canp on the cell and can receive service in their actlve
state. S@tdplqaglpmworc@b lcels. Slmilalrbr setiOuBime call’'s €X°F tve- ShdBin| causts dltd mnbllhB 3to

t th |1 Si th ell' B
hopec TRl s $5p samptEof helseld Nl "0 Siok sThofirls KR e " al
8] or 5S HUALAS BEO! GhcddiRe BORIANGNACE: RROGRINT Garked ireh@Nq@ly. Phukde radi o

signal strength/quality. Future standards m ght design t M5, SCC and/ or
BCC pr ocethndeds ngghtedegignghe Slyn¥FC pngher ﬁééfp@mgduraﬁ 0t @&ayeorbétgneleﬁlmqﬁe VS

and cel | @ngon%g,hglktaggﬁr %etw &l She '1:\51|§ uh§ & lozingia e%rsS OF 1?rfeI I ous

CCT pararret esponse res ance thresh I}dﬁ and t he

|'i ke. Thenigk@drsd &ef@ieV\Qiﬁhoab@(H pEaRbR6 Ilil{eUBlmenR@%eﬁﬁ: Wil@ﬂfbld hed @&thnpar anet er
will not be of radio strengt h/quallty, but based on signal tine res onse,
di st ance tyesheld aed e likea rldgeamplergiyeit akove igdtpognreBnstioss voere thobid

stati 109A
and 1855 P astTer1GRAneL Bl & ok ATRIRY R (R BN B AP RLAO B o
2222. Fi diistencé os howstheihgramétet. e st ations Ms-1 and M5-2 canping on cell 109A
and nobile stations_M5-3 and M5-4 ca |ng on ¢ 1 di

neasured sign 1gu§?sr@r?&fit&fa7}30§]ﬂ°§’a@‘ﬂr ile qtqt@wg\/lg,& 2\25 ]\&hg ar‘i‘H%YI%e station
IVB- | th%hﬁlﬁingyonW Mrl@%{gmgteﬁshﬁ)%oé(rﬁf B, aC8aR 109A 9§ASSIg;‘IQ@‘ﬁD RQ flrlq
coverage area of wher eupon It noves to canp on cel an

i ssues a (ddir QB 1RAU1gv:érto RAFRZAP: eFigBeshdmwsysttheemobibé $tet1cgtsa1‘ﬂBdnar1riS\/IS Joves to
canp.on cell.109B resul t f a_ radi i,stu e 8 rese t t he
cover Sge TrairEor o PRAGRYE mdiin G RS Wi R el o8 Sal 0% r engt n
of cell 31Q94dint S m¥BsuredTBiAS dtRn Ng@r@o@ma@mckulqa&Mx fahct\ass tﬁeeﬁlbsﬂe si gnal

strength. Upon cell reselection i ssues a Normal RAU event. A radio
station MS-1 physically moving out of the coverage area of cell 109A to the coverage

area of cell 109B whereupon it moves to camp on cell 109B and issues a Normal RAU
event.

20  Figure 8B shows the mobile station MS-1 moves to camp on cell 109B as a result of a
radio disturbance 802 present in the coverage area of cell 109A causing a worsening in
received signal strength of cell 109A, thus MS-1 moves to camp on cell 109B which has
better signal strength. Upon cell reselection MS-1 issues a Normal RAU event. A radio
disturbance could be some kind of physical of electromagnetic broadcast that cause

25 interference to the radio transmission from the cell.

Figures 9-22B illustrate the present invention and exemplary applications
thereof.

Figure O illustrates the concept underlying the operation of the present system
which is referred to herein as Network operations system (NOS) 901.

30 NOS 901 can be implemented as a Mobile Station (MS) manipulating NOS or a
client assisted NOS.



di sturbance coul d be sone kind of physical of electromagnetic broadcast

that cause interference to the radio transmssion fromthe cell. Figures
9-22B i | Iwetznar619Pe present invention and exenpl ary appCrantiliens4eher eof .
Figure 9 illustrates the concept unde¥sl ying the operation of the present

systemwhich is referred to herein as Network operations system (NOS) 901.

NOS 901 can be inplenented as a Mbile Station (M) ni pul atjing NOS or a
client assist é\eol?ru'@_sg%aﬁl LN Benigh N (it ﬁgﬁ?lag@ifrﬁ@sﬁ? §03§5é%ﬁl?r¥ ied by
the conf iy atdyqn Fiéuké‘ffi Lalads B&cﬁb&i‘i&%réa?eﬂ’&’[&'ta‘iﬂléréinﬁﬁéﬁf ibed in greater
detail hereinbelow™ Cient assisted Is exenplified by the configuration

il lustrated i CliengassstedoN@Niic hxdrgpldesidry thedonhguneat dlustdaedin Figercelthbel ow.
Regardl ess .of. the configuration used, Network Operations System (NOCS) 901
sends at Wﬁﬂgé]rg dSFFéﬁ’gfié‘hgﬁeéﬁeﬁ@ﬁ_’tﬁl&iﬁﬂﬁmgeltowggeri ng event 902 to the RAN 903.
The Thi ggeri nRe@Y@Mss 902hd SorftiguefioBtisk® Re®RREIGefatoab ISyetbmt NOE HH1P03 and
contains a certain CCT and its value. Triggering event £\9/02 is designed to

elicit aseedsi pelrastesporteaal inadigN 200 egrae tevert PhL|tadhe BAYNnAD3.i Biior nat i on
t hat (W ! ITr1C aglsu? Q/S e]ngaég){sqgregt?:dttor hggeecﬁf?cd ecl"leolflt?é ﬁAg\Fg(YSa Anl@to%tz{irflsat & a?nnt I nue
canpi ng on sthe el T or- nove to different cell: ah provide a signhaling

i ndi cat i @CDPhinsctalimve to the Core Network. Triggering event 902 activates
any M5 (not shown in Figure 9) canping on the triggered cell that are not

i n" conpl i ance Wigeripheveat?02 salepiznehioeclistt adstined Fesaoetram RANEDT arthe Vs
are np 0 p al .k t : he. 108Nt enna

a1 onal g s heARREBeital BB AP B E WA Lo EHAR, LA chpigpedl e

physi cal rgavahetet if tofcohtueneacungrimg on The celt bi watve do Mifé¢henhcdlr amds piotidRAIN
Oriented DPata (RANCD) t N 903. This ta i ncludes, for exanple, nessages
t hat RANS%‘SI%?%@Q}C@E%“ Pfﬁﬁﬁ%e%t@ I§SEEVE- provi de adequate radio

seryi ces thf'it T@iglg%é\@letn99@?mité§aatn§ M‘Std?otes%@n% 'ﬂ?%ur@@ c ﬁ]ﬁ% oH @Nd ces.
Mobil e stations also transmt information that is not related To radio

ser vi ces triggered cell that are not in compliance with the CCT. Compliance of MS with a CCT
15 of a cell the MS are camped on depends upon the potential reception of the radio
antenna signal which can be affected by the power, tilt, azimuth or any other physical
property of the antenna.
The activated MS then transmit RAN Oriented Data (RANOD) to RAN 903.
This data includes, for example, messages that RAN 903 receives from the MS and uses
20  to provide adequate radio services that allow MS to communicate with each other and
other devices.
Mobile stations also transmit information that is not related to radio services
(905), such information includes, for example, messages that the CN receives from
RAN 903 for routing of services, such as UMTS LAC update and RAC update and call
25 and session switching. RAN 903 receives all data transmitted by the MS, but only
forwards the non-related radio information 905 to the CN 900. NOS 901 then collect
non-related radio information 905 from the network at a higher level of hierarchy than
RAN 903; for example through the Core Network, a Public Network via SMS or a web
site.
30 Non-related radio information 905 includes data generated by triggering event

902 which data includes LAC/RAC updates. Thus, by communicating triggering event



(905), such information includes, for exanple, nessages that the CN
receives from RAN 903 for routing of services, such as UMIS LAC update and
RAC updatwoant/aetsk and sessi on switching. RAN 903 receipcgdBzil/oziatoa
transmtted by the M5, but only forwards the non-rel ated radi o i nformation
905 to the CN 900. NOS 901 then collect non-related radio information 905

fromthe t wor a hi gher |evel hi e arcythan N90 for exanple
t hr ough e /§N CO EC%P%WR%‘F J&O Vg rrgmgmo? trga, i negvork,

Non- r el at\eds bapLh édaﬁﬁéf@m%‘z» 20&miaaehudes data generated by triggering
event 902 which data includes LAC/ RAC updates. Thus, by conmunicating

triggering evdied0rmotiRANeSGRl fnoh cigigkrieg evant rida- qag| lzt eebdr @ddatermifor mat i on

905 f th 1 RAN 903, i nf t
i or rmt POHCUe R AR PO Y B n A el imo0s KN b S TREd 1ot JUFETSH ne
variogs RAN i 9har RAN oirowhisdh b der foreskafdpRn BASSINME siYeh SRERAIRY, M5 a

triggered cell. Such RAN information can be, for exanple, the signal
st r engt h/refpansettyme. NS dissimenient delle, M5 d| st ance fromcell. RAN information

b df \
ol fow ng: (1Al pE9E %‘ﬁaﬁ%@ﬁfé PREe Ry SRk BN e on

any gi venhailenide: cel |, uti lizing radio st rengt h/ quality CCT paraneters, it
wi |l produce a coverwgl i ndi cating the overall signal strength/ qual ity
that is recei V8d byt Rpabity af Sevicsi (R@JF |Wh% OBAAICH yOIF KB

nei gﬁ@ori i Cr?ét\;vérk (%ﬂbtaltlfl rgﬁo%ﬂ@nétﬂg]?:gﬁ?e%\ Cft‘ l\’!/ﬂl&g géﬁ& gOOd
servi ce to canpl ng subscribérs or I nal yze recei ve :

NOS coul doadrsge aper aﬂcbcammgaheewbaaﬂlnmgﬁdll stizeghliipeligf than iViecerepilygMh i t .
Si nce the NOS operates.on passi v and not on a

singl e MS2MPgE; QN Joeelfa éeﬁcﬁnéo?ﬂ?}’aﬂnéﬁif ﬁ@%é}%@’éﬁbg%on Cﬁ% '$H°8r Fét R such as

si gnal stifangt Bhetal i tofl %%vfd@@ SRR-NG fbedahlpﬁ{gdsu%’éﬂb‘éﬁaéﬂrﬁbt nei ghbori ng
cells) of the inspected respect to all” other M5 canping on the sane

cel | . Such redults AmatyzeMb cacyed¥dFierhet@S w@ﬂd@tselqpemtdmda Qaeimkéll e ot her
or obdi | CETAPEPT PROIS e (e tasihOp Bp@ fisoBERTRR st ion vnen
NCS oper abRan@moBBY a%ing@ M 1it is possible to compare the perceived RAN information
(such as signal strength/quality of the camping cell and optionally neighboring cells) of
the inspected MS with respect to all other MS camping on the same cell. Such results
can indicate whether the MS received bad QOS while other MS in the same camping
20  cells do not, therefore, suggesting a high probability for faulty a MS.

(ii1) Calculate MS estimated location: When NOS operates on any given cell
utilizing radio strength/quality CCT parameters, the end result will be a list of
subscribers camping on the cell, and the received signal strength/quality of the cell and
optionally of neighboring cells. Such information can be used to estimate the

25  geographical location of each MS.

(iv) Create a Cell Relation Matrix (CRM)— NOS can identify a radio overlap
between any two cells. By utilizing vectored CCT parameters it is possible to require
MS not compiling with CCT parameter to change their camping cell to a specific
neighboring cell. In case where MS move from the original tested cell to the designated

30  neighbor cell, this indicates that a radio signal overlap exists between the two cells.
Additionally the signal strength/quality of the neighboring cell could be inferred by the

NOS as explained before. Furthermore, since the total number of MS camping on the



utilizing radio strength/quality CCT paraneters, the end result will be a
i st of subscribers canping on the cell, and the received signal

st rengt h/woabiwyperd the cell and optionally of nei ghboripog/B®I1)/8514@uUCh
information can be used to estinmate tHe geographical |ocation of each Ms.
(iv) Create a Cell Relation Matrix (CRM- NOS can identify a radio overlap

between any two cells. By utilizing vectored CCT paraneters it i s possible
to requi rC_sMNé Wt a%@ﬁﬁum%ﬁbomithegﬂwg%r%ﬁ%émm MR NT A Céﬁ_r?fﬁ ng cel |
to a speghhivg t@ﬁfe%@@ﬂh@&r&%‘tﬂ or \kzélﬁﬁ@o?fffhé"@\%ﬂ% MBu B a fctRfadt he ori gi nal
tested cell to the designatéd nei ghbor cell, PhIS indicates that a radio

si gnal over | apeexikapplivetioe enultheset the (M ®©. alkddirapidnadcuyate ed selgphdd

strengt h/ qual i.t f the neighboring cell could be inferred by the NOCS as
expl ai ne&&b]ztf‘g}%p%f—éﬁrs?(ﬁgp%r e, since the total nunber of MS canping on

thecekl, as wel| agochfeNuEnes: WheMRell hdtosQUl BbcbREEHWPI0RRIIY ItRE tifaf@m t he
nei ghbor cell are known to the NOS, the strength or wei 8ht of the overlap

coul d be cal cul at e¢ouldeirettedrecipheighirarng estie theuSBM fea EOYSFINOW r api d,
accurate and rel i able.regtlt s hAe OLIGL SYSLSER: J omchaagBRiAngifg: Vhen

cell resources becone overlo cou € steere

nei ghboring cells. olbgoddBicemahldamw Macls waffrncull bk siesvedd edehnrighbbor i ng
cells are capable to offload traffic fromthe overloaded cell, and how nuch

traffic could be stédlesasyingsiatn ersiaghuardaghei @OSns maitiginehakhegelfemsrit ai n
standgrd of QOS 'Simb&fuﬁ{:g%éegif%gﬁehﬁé Subderibérs POSH! i %vaﬁoa%%ﬁ%pb?&h hdl e

subscri bers fromthe over C , to suitable neighboring cells in the
ri ght proportion, tshesbdé acghporingendlisnip thatrighe powertiagdherdfide tprooratingy t he

system coul d steer active tq the best neighboring cell possible, taking
into consideration thHée_ @Wfﬂ%ﬁt gdgmnflﬁét@u?ﬁgﬁﬁ‘% _CP'blaoFt?PF_aﬁEV%mrt? i cel I s.
I'i. Energy Saving: b@k’crﬂefﬁghbtohﬁg%eM‘b{%lﬁﬁbﬂaPi’é{lﬂr{gaﬁqfd SorfsBRAfoh AR NIERELd (such

is the case at night tine) sohme cells coul dbe shutdown thus resulting in
energy savi ng and dedtleasedntlosd sf noghteringrcklloper at or. Not every cell coul d

PR SUL o, DeERU3e SOTE, B PEEL Lo i PPN D AR A 1 o
is the case at night time) some cells could be shutdown thus resulting in
energy saving and decreased costs to network operator. Not every cell
could be shut down because some are critical for supplying coverage and
shutting those cell will create a coverage hole. Therefore, using the CRM

20 the system could classify each cell as being coverage crucial or not.
Therefore, when a low traffic demand occurs the system will shutdown
cells that are not crucial for coverage, and will switch them on when
traffic demand raises again.

iii.  Neighbor List Optimization: Since the CRM provides a quantitative

25 information about the signal overlap between two cells, the system can
detect preconfigured neighboring cells in the neighboring list that are
redundant and should be deleted from the neighboring list. Additionally
the system will be able to find other cells that are not in the neighboring
list but to overlap with the examined cell, and therefore should be added.

30 An optimized neighboring list will decrease the amount of dropped calls

and increase overall QOS and network resource utilization.



the systemcould classify each cell as being coverage crucial or not.

Therefore, when a low traffic demand occurs the systemw || shutdown cells
t hat are wotzomvueival for coverage, and will sw tch thempom/iBtoaovoinerf fi c
dermand raises again. iii. Neighbor Li®st Optim zation: Since the CRM

provi des a quantitative information about the signal overlap between two
cells, the systemcan_detect preconfigured nei ghboring cells in the
nei ghboring | iFégur%fﬁiglﬁ Jisia b Rerai SRbLPEE THENdEd TosFEHe

nei ghboring Tipgdure AJH 4 bORAIY HBE BYS LIRMLWIAS thBSpdRlisn bENDSgh 0t her cell's
that are not in the neighboring I'i1st but to overlgp w th the exam ned cell,

and t her ef or e Sdpoll10f): Beleaiddendl. foAnblopiing R A@dinh@inghibo fionytheipessive mbbitkecr ease
t he anmount .of dropped calls and i ncrease overall and networ k resource
biSps GmBEe 9o FEsatefied o

utilizat iGNORT GO rate the operation of the present

i nvensi on i n mpse1ciat S@:ddRdei&H{[\%ﬂiQ h®s@e8eRaerbicadlf | ow chart
illustrating the operation of ) 9%1: Step 1000: Select a cell for

obt ai ni ng RAN Steff Actyated Mrh wikkebrpadegstvevitabig @rignted Petad SO&hpi ng on t he
sel ected cell e 001; i Q tr ring messages to selected cell;
Step 1002: Actﬁ%?a@gé'%g1%§spﬂ%§§% gl@fg{ed%\%ﬁ’t ching Oiented Data (SOD) Step
1003: Col | ect SaD1600TEREaCS®HcHIRY I0riehtedPD1Q040IH0RY Radio Wiiémed MutLr i ent ed
Data (SOD) to Radio Oriented Data (ROD) Step 1005: End; Figure 1 1 is a

f1 ow charfROD)| ustrating the operation of NOS 901 when acquiring passive
nobi g stati orsft%)?%gﬁg&i on information in a selected cell: Step 1100:

Sel ect a cell segnent ati on purposes. Step 1101: Select a
segnentati on paranmeter fromthe |ist of Absolute Reception Signal Strength

(3o seamental o1, ool ot Ko Ricepon ol LRI B (B0
par anet en, ca AEhif Watfdn ke PAEATR I kBN scl8WE &gt |1 m ting to, Absolute
Reception Signal Strength™(ARSS) such as UMIS Q x|l evm n, Qqual m n or
Rel ati ve Rece@tdépohl00:  Select a cell for PMS segmentation purposes.
15 Step 1101: Select a segmentation parameter from the list of Absolute
Reception Signal Strength (ARSS) segmentation, Relative Reception Signal Strength
(RRSS) segmentation, and combined ARSS/RRSS segmentation. The segmentation
parameter can be any CCT parameter including, but not limiting to, Absolute Reception
Signal Strength (ARSS) such as UMTS Qrxlevmin, Qqualmin or Relative Reception
20  Signal Strength (RRSS) such as UMTS Qoffset or any other thresholds such as max
response time, max MS distance from cell, MS access class, number of perceived
neighboring cells, etc.
Step 1102:  CCCM module 1601 activates Reporting Mode in the selected
cell.
25 Step 1103: CCCM module 1601 sets a new Camping Cell Threshold (CCT) for
at least one camping cell parameter. The different PMS segmentation employs different
CCT parameters. For example, ARSS segmentation employs Suitable Camping Cell
(SCC) parameters; RRSS segmentation employs Best Camping Cell (BCC) parameters;
and combined ARSS/RRSS segmentation employs both SCC and BCC.
30 Step 1104: REA module 1602 collects the reporting events and the
prevailing CCT.



Signal Strength (RRSS) such as UMIS Qoffset or any other thresholds such as

max response tine, max MS distance fromcell, MS access class, nunber of

per cei vedwoenghiezdzng cells, etc. Step 1102: CCCM nodul @eCT8B01e/0i140at es

Reporting Mode in the selected cell. Btep 1103: CCCM nodul e 1601 sets a new

Camping Cell Threshold (CCT) for at |east one canping cell paraneter. The
different CCT paraneters. For exanpl e,

different PMS seg ation enpl oy

ARSS segnent aﬁtﬁh?‘i@%ﬁé{}&\%mdaﬁa 36%%?%6%Pr degemrniyana faree CRRSS
segment atg,Qth IR LPYSv BaspinSePIm&nER] | (BCC) paraneters; and conbi ned
ARSS/ RRSS segnent ati on enploys both SCC and BCC. Step 1104: REA nodul e 1602

col l ects the rSeqporl/Dhi¢p Biepni d)5%amd repeetep favapredeigm@add Snepofll ddpingCGIM nodul e
1601 increrrg}n or decrenents the canping cell threshold to a new canping
cel | thr 8319 St eps 1703 to Steps 1705 are repeated for a predet erni ned

rangesof canpigig it t r@sMahesule FEPdcheGite CRENepRER) R1HRGA tdeaat | vat es
the Reporting Mode in the cell. Step 1107: CCCM nodul e 1601 reverts the

cell's CC toStaslitdi ti AICCHnelweat ioh, raeep theogel NOAGhodul igs 18itial

pr ovi desC Q@gsf | ect ed segnentation of the passive nobile stations canped on
t he sel ecte cetll? . Figure 12 illustrates the operation of a Mobile Station
(MS) mani pul atStepgl Mt Wo MO Apgbaidile 0res)3 Syist ey (INOSYledttd aeg@émtaiae oMt a
first preferred enbodi mrent of the present invention. The Network Qperations
Syst em ( Ressjverpohileswiipgs sampedypetiengleetgdrell 1202 t hr ough CN 1200 to RAN

1203.44Tri gger ig; vent [ ' i ed it : . 1203 and
cont E%.IOnS a cer@%}rﬁ hi]asﬁrgt%lsttsﬁe Sdzi{eﬁdgogT%iIegt?ﬁogggﬁt%%&eglzﬂgb Ig%:r%lﬁ@gltlﬁ M5
canpi ng Netwbik Opdrggerselyseal (NORpin @cerdande with adirgt prefieced winbhdinteat QCT.

BTN NN R T N GR T T E RN RN TR
receives oMb iibu@hdeN 1D0PHORANE 156 I gpefiNg Cosntt 1180 W difecl! QWY M5 tO
communi cate wi th each
specific cell at RAN 1203 and contains a certain CCT and its value. The triggering
15  event activates MS camping on the triggered cell that are not in compliance with the
CCT. During the transmission, the MS transmit to the RAN 1203 Radio Oriented Data
(ROD) 1204 which includes, for example, messages that the RAN 1203 receives from
MS in order to provide radio services that will allow MS to communicate with each
other and other devices. The MS also transmit Switching Oriented Data (SOD) 1205
20  that includes but is not limited to messages that the CN 1200 receives from MS that are
needed for the routing of services, such as UMTS LAC update and RAC update. The
RAN 1203 receives all data transmitted by the MS, but only forwards the SOD 1205 to
the CN 1200. The NOS 1201 then collects the SOD 1205 from CN 1200, including its
prevailing triggering message 1202, and thus can infer from the SOD 1205, ROD 1204.
25 Figure 13 shows a Mobile Station (MS) manipulating NOS 1300 including three
modules as follows: a Camping Cell Configuration Manipulation (CCCM) module
1301, a Reporting Event Acquisition (REA) module 1302, and a Network Operations
Analytics (NOA) module 1303. The CCCM module 1301 interacts with network
entities such as the RNC 106 and the OSS 110. The CCCM module 1301 is employed
30  to reconfigure new cell configuration information (CCI) at the CCR 108 for a selected
cell. The CCCM module changes Cell Camping Threshold (CCT) parameters that affect
camping MS Camping Cell Determination (CCD) mechanism. Other CCI parameters



ot her and other devices. The M5 also transmt Switching Oiented Data (SOD)
1205 that includes but is not limted to nessages that the CN 1200 receives
from M5 twetzosveaeryeeded for the routing of services, suehTaAB20WMIEB400AC
updat e and RAC update. The RAN 1203 rXceives all data transmtted by the
M5, but only forwards the SOD 1205 to the CN 1200. The NOS 1201 then
collects the S 5 fromCN 1200, including its prevailing trjiggering
message F5%RbY g@d}f e 47F9 tRseitch P&#ﬁ?ﬁ@t@wamionweim cofigire 13

shows a ' @f@M§ g@gg- ' Lk udi dul es
as foll ov;h%? bgﬁéa%rgg?éng Oe:yfﬁ)u nt il%ke;{oiho éﬁﬁ%séﬁllggrt %%%h%%&%gﬁlfgpmm, a

Repor t i ngx&wplet upmychasgingonsgl&REs) canprog ecll. 308, REAdmadNetl302 ka@pes dbd ons

Anal ytics (NOA) nodul e, 1303.. The nodul e 1301 .j.nteracts. w.th network

Onti L1 oo TIPS PR AR ik R Re 1G: T e CEMR ol 110 &

enpl oged abR theranhé gkél‘vﬁﬂiﬁig\h@%@l@@?o?ﬁﬁga&éﬁﬂ ahd bR i@Brnideeh)to ke t he CCR
e nmodul e

108 for a selected cell. changes | I Canpi ng Threshol d
(CCT) parnHptmedule H3P3 af FrecREAampilnlg V82 Capmiang soeirdl imerfaeesi sighiasn iy CCD)
mechani s h | ranetersuse \ [ e to switch nobile
stati ons@:%%gg{%o%ttﬁg?%ewe%t 8§gtg§g119|}én §%a1 e;r)lgr ei%fé &a (RM for

upl oadi ng r epameiNQABNE&NS 1 ceé3dst thé DplohdURE oaiNEEventOindeprav@ligs upon
changi ng a sel ected canping cell. The REA nodul e 1302 captures the

repor t i nd@viehtdsteaninipg B¢taiosp PPeRonRsyMetkics 3ng daovifing infeemaicviasaiing 1301

SO itpni s I : : Lk d CCl to each reporting event and pass
t he ilP]fOro%ﬁg?rgfg?@(%@?%%ﬁﬁ@s%gﬁlbs‘e 303. The REA nodul e 1302 nonitors

several i nterffages IdushowasoperatiodMitSthaeVi8omkniptilagng NO$t1800 doe alxpiiniveen t he
MSC 103 and.the RNC 106. The NOA mdul e 1303 processes the upl oaded
Repor t i n@2ENEHnebi Rt na v amFHAGoEE OfHoet er mi ni ng network operations

netrics and Prs@éﬁ' Hopg | %%%WE&I%IW£Mtaﬁﬁﬁpﬁfpo§&fe nobil e stations or
cells 109. Figure 14 shows operation of the M mani pul ati ng NOS 1300 for

acqui ri ng passitepel49dbi | Sebrat sagmesggivent ati on i nformation: Step 1400:
52150, 2,01 80 NS, TEIL A PUERRS £ S8R 1B n38) 56 ot o
burst on gl s8kRet £dCCEpdrameRl B&dordn£4 tHRARIRUSEgAEHRHISH RPetafd kbieit &£l ect ed
segment atitlsoana)Ei)r/nFl)lil 6y::ldclilesfeotr f!vtacéa?ing all the passive mobile stations camping on the
selected cell.
Step 1403:  CCCM module 1301 activates Reporting Mode in the selected
20  cell by changing the value of its registration area parameter to a value which is not
allocated to any one of its neighboring cells.
Step 1404: CCCM module 1301 sets a new camping cell threshold for at least
one camping cell parameter. The different PMS segmentation types employ different
parameters. For example, ARSS segmentation employs Suitable Camping Cell (SCC)
25  parameters; RRSS segmentation employs Best Camping Cell (BCC) parameters; and
combined ARSS/RRSS segmentation employs both SCC and BCC.
Step 1405: REA module 1302 collects the reporting events and the
prevailing CCT.
Step 1406: CCCM module 1301 increments or decrements the camping cell
30  threshold to a new camping cell threshold.
Steps 1404 to Steps 1406 are repeated for a predetermined range of camping cell
thresholds.



its maxi mum val ue for evacuating all the passive nobile stations canping on
the selected cell. Step 1403: CCCM nodul e 1301 activates Reporting Mdde in
t he sel ecwedowellb29dy changi ng the val ue of its registraPConBan@6s51pEr anet er
to a value which is not allocated to 2ny one of its neighboring cells. Step
1404: CCCM nodul e 1301 sets a new canping cell threshold for at |east one

canping cell parapgeter. The different PMS se ntation types enpl oy
di fferent par Nt LY Féﬁepelég)ﬁﬁﬁBr,e?%ﬁégr%@wgggra@%ﬁnwams Sui tabl e
Canpi ng Cel | A0RAT AREENSm oS 36 SAPRMVALS At RERI-BYS MRRRLin Gping Cel |

(BCC) paraneters; and conbi ned ARSS/ RRSS segnent ation enpl oys both SCC and
BCC. St epy1dd5tingAhA vaivd wif &s tPiPragioh heeatperapieterite goptigmgl ewent s and t he

prevailing .S 114086: d 1301 incre ts ecrenments the
ing ol | CHmti o R GV Bty B0 o drbra (b Bha ABRAE o St eps
1406 3r e coppaah®sh.for a predeterm ned range of canping cell thresholds. Step

1407: Step 1402 is preferably repeated for the sane reason. Step 1408: CCCM
nmodul e 1301 dedent 1448t es NBA Repdet 1309 Modisles rihq Keleeted Isegypentatiay ©f e t he

val ue of | regi.stration are r I its original value. Step 1409:
cccMm md@flgeS%v_LeBrggblfees\}%iotng C?ﬁ e@%&@egggégdfgﬁi ts initial configuration. Step

1410: NOA nodul e 1303 provides the selected segnentation of the passive
nobi | e stations carl?ed on the selected cell. Figure 15 shows a hi gh-1|evel
t

schematic il | dégwadp shoss 2 high-leysd seltemibic dlusrBoTP Ba rPR@EPRE plie Kdichbr k
Oper gpi oNg Rkt RMWHMED rgtl(?lﬁcg?g%%c?\#gs% iagg%{dtﬁlﬁ]cepwheafg&og@&%&?m 0

t he preseéent rnvention, erein e Networ erations
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I ger 1 g, Suent 1202 1o 1e6! s90. 8 SBeeiiLe fobl ol LI AN, 1503 and
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certain CCT and its value. The triggering event 1502 causes MS camping on the

15  triggered cell and that are not in compliance with the CCT to be stimulated and thus

enter into active transmission. During the transmission the MS transmit to the RAN

1503, Radio Oriented Data (ROD) 1504 which includes but is not limited to all

messages that the RAN 1503 receives from MS in order to provide MS with adequate

radio services that will allow MS to communicate with each other and other devices.

20  The MS also transmit a MS Response 1505 to the triggering. The MS Response 1505

could be, without intention to be limited to, SMS and MMS message, voice and video

calls, data sessions and the like. The NOS then collects the MS Response 1505 either

from the CN 1500 or some type of Public Network 1506, including its prevailing

triggering message 1503. Optionally and preferably the MS Response 1505 will include

25  supplementary data such as, the MS GPS coordinates and other localized data. From the

MS Response 1505 and prevailing triggering message the NOS can infer RAN
information.

Figure 16 shows a client assisted Network Operations System 1600 similar to

the NOS 1300 except that the former includes client module 1604 on at least some of

30 the mobile stations. The client module 1604 is either hardware or software

implemented and is configured to monitor predetermined broadcasting channels which

are different from the network management channels. Suitable broadcasting channels



enter into active transm ssion. During the transm ssion the M5 transmt to
the RAN 1503, Radio Oriented Data (ROD) 1504 which includes but is not
limted twoablo/mme®zages that the RAN 1503 receives frompPEBIBH100Ea00 t O
provide M5 with adequate radio servic®ds that will allow M5 to conmuni cate
wi th each other and other devices. The M5 also transmt a M5 Response 1505

to the tri grlng Th Response 1505 coul d be, t hout |n ention to be
linited tREY h&%&%@‘e brogesa t@gaﬂ&nv?a@ae%gwm%‘ela BUPSIBns and

the Iikeg,dhg 1\@ fnh@‘ffle oPh! B 1%1%6@9&910 RRE1 AP moBlienSh ‘t;eraoﬁﬁﬁ Be CN
1500 or some type of Public NetworkK 1506, including its prevail

triggeri nige hﬁssmgalrgwst;enmt irpedlet yas aimdd paref safbdpdry. The CN&tRe@cmﬂééMlSOS

will inclu sup, nment ar ch as |nate and ot her
ocal | e e B B oHB e oS B e Tetse Y BV AR S GR A0l ressage
the NOS Gafvd i@ REManhOr Rf icam. acEéssanneorilr@t@m«e@alau%l &WEaﬁﬁﬁkﬁfsﬁﬁg

Net wor k Qperations System 1600 simlar to the NOS 1300 except that the

former i meighbescadlsi sieh agwdll |1<éen:gao4e@ntlam SILgedssttreggiherecgtstnah@n pighiang the at i ons.
The Cl I erf% ”Rgéﬁ 18nz§1 4he (ﬁﬁ:e eogule C gil’ g S% Otl'&% lees 1 l ererglr(]:%efiia and I S

configure rmne oa cas I ng channe

di f f er entGHS ﬁlrcmtﬂlaeAﬂ mlmkomag&mmcm@amﬁb Svill Dt tledvige (m"p palaastdrng
channel SI ncI ude, for exanple, GSM cell broadcasting channels used for

conmmer ci &M t pirsedswll chanae tGrdl Broadeast ingssaes. sfigh arsf Mgemgcs et eadneadt i on,
t he b' e@)&oaﬁ@%?ltc?al?@ﬂnﬁﬁﬁ% ﬁé%}uﬁﬁ%ocgﬁq%ry%é%ﬁ% ﬁge%dq‘gr SY it Bial QF séc@tﬁtt l ! Ed as

third party software. ul e I nc es a si mul at 1605
whi ch cams¢sntBrisachethad Ihasatt]lmeroelhﬁltnmfdnd)teshmgnig asTt beranﬁtelrs/enmmlmohani sm
and can ac ess, |n ormation re the c rrpl ng and I’lﬁl ghbar cel | such

as cell Fing t ‘°r ARl | OBﬁfagglgF%thes“teF‘@W&t Ut Tegi e IpSip %anrf&éle%tn%‘ii he

l'i ke. Ad%éduﬁnﬂﬁbﬂ?/wuhQ%eﬁ»lzdrﬁ@]?de@?g%e coul d access GPS coordinates if the
devi ces has a modul e. At thiS enbodi nent the CCCM nodule will not

change CCT pardd@elésbowut téomkveladowichirt dlhatrgengCaiel clBnoside 861D msdage, which
are ssa estthat each cell broadcast to all camping MS. Usually Cell
Br oad2ast’PF§"8%ed for conmercial or security uses. This method has the

benefit of notsighemai ng THET cRadtapRIRis dshioRUSh®Otarhpihl UBATT BalitRt nor mal
operation of the network, but requires installation of client side nodule

al ong wi tcharnelet wor k si de system
Step1702: If the client program detects that a Reporting Mode

activation message is broadcasted it continues to step 1703, otherwise it returns to step

20  1701;

Step 1703:  The client program enter into Reporting mode, in which it starts
monitoring the MS native CCD in real time;

Step 1704:  If the client program detects that a CCT update messages is
broadcasted it continues to step 1705, otherwise return to step 1704;

25 Step 1705A: The client program applies the CCT parameter and value upon
the CCD simulator, if the MS does not comply with the CCT it continues to step 1706,
otherwise return to step 1704;

Step 1705B: The client deactivates Reporting Mode and returns to stepl1701;
Step 1706:  The client program did not comply with the CCT and therefore
30  will transmit a Reporting Event which could include supplementary data, such as the

MS GPS coordinates;



FIG 17 shows a top-level flow chart illustrating the client side CCD

sinmul ator operation: Step 1701: The client program nonitors the canping
cel | Broawoasto/ubmanel s; Step 1702: If the client progracTdBleaehd4echat a
Reporting Mode activati on nessage is roadcasted it continues to step 1703,
otherwse it returns to step 1701; Step 1703: The client programenter into
Reporting node, in jch it starts nonitoring t ative, CCD in real
time; Step 17348ure flggh%wweéﬁtonp?fdb? %ﬂ&é&%ﬁ%@%&%%@ﬁ%ﬁ@&@swsages

i s broadeasfiedibn SO hRrhEsH théRees AL ROIW S sieplurn to step 1704;
Step 1705A: The client program applies the CCT paraneter and val ue upon the
CCD si nmul at or ,Stépf 1800e MSebtoes celbior Pdhpegnwintaion IperpGes. it conti nues to step
1706, otherw é% rﬁéoﬁrn :[,S% sEe 1704;. Step 1705B: The client deactivates
Reporting Mode@htP et uriiet dSegmsidsign pa *'1706: The client programdid
not cenply wi tdhed ten2CCT MMt B8O 60 Mhéddst & 3PV ReRQLLI Rtwfyent which
coul d include supplenmentary data, such as the M5 GPS coordinates;Figure 18
shows opdicapiting Meda inallglapsve maBide spensNaBped o0 sslentechedui ri ng passi ve
nobil e station,se nt at i nf ormatd.on | ncl udes .t ol | owi n s: Step
1800: Sel ect § t%)e?{{B%f or WS%@%%I%?QO?OS%H psu‘?l 6‘(9)%02%1 .}b@}/%pmi%@%? g)Sglltl glg a
segment atpasyivep@bBite b efiorst @ipk8 da: thECEIM 18D dell énstoOings@Bahstoauh itheit CEDVP

nmessage to trigger Reporting Mbde in all passive nmobile stations canped on
sel ect ed sHBYIptorssiGly %@@CQ&%@W%M@ aoided £{dk of theeelsstsdpramentatiethge t o

all the Si id: [ I c [ i ng
themiPo PR t 1 CERRRE} L ATPaSERRE s RBk Bef Rol R ors BLGEL B o
t he sel ectaid segeranpathedncadnypeg cdlhen@&CDhs nawl GEBr CABGINdetoes hbOTethahet her

their host nobile statjons woul d or woul d not change their i cel |
under t h&elgEnedat teernast MAPHE slrionwsusuld rhrnsgdhelf AIRRINE el 1@3}3‘? aﬁ:&t

mobi | e Stihliss WeYs deh@aNFEHdrhiRE 'evEAMRY Nhe GRork0100.t NEoffdhely, CCD

simulators 1605 that determine that their host mobile stations would not change their

15  camping cell 107, do not send a reporting event to the network 100.
Step 1804: REA module 1602 collects the reporting events and the
prevailing CCT.
Step 1805: CCCM module 1601 increments or decrements the camping cell
threshold to a new camping cell threshold.
20 Steps 1803 to Steps 1805 are repeated for a predetermined range of camping cell
thresholds.
Step 1806:  CCCM module 1601 deactivates the Reporting Mode in the cell.
Step 1807:  NOA module 1603 provides the selected segmentation of the

passive mobile stations camped on the selected cell.

25
Figures 19 to 22 demonstrate passive mobile station segmentation based on
signal strength CCT parameter in the case of five mobile stations MS-1, MS-2, MS-3,
MS-4 and MS-5 camping on two overlapping cells 109A and 109B.
30 Figure 19 shows mobile stations MS-1, MS-2 and MS-3 are located in the

overlapping region between cells 109A and 109B, the mobile station MS-4 is located in
cell 109A and the mobile station MS-5 is located in cell 109B.



sinmul ators 1605 send a reporting event to the network 100. Conversely, CCD
simul ators 1605 that determ ne that their host nobile stations would not
change t wonrowarpiong cell 107, do not send a reporting eCceEnB2i@oita@ net wor k
100. Step 1804: REA nodul e 1602 coll edts the reporting events and the
prevailing CCT. Step 1805: CCCM nodul e 1601 increnents or decrenents the

canping cell thresh tg a new c ing cell threshold. Steps 1803 to Steps
1805 are repedt®d°f b0 %delg%téP?r?ﬂg)W%h‘bférfB‘ftw@aﬁ%ﬁieﬁ‘g“ e&hﬁff‘fﬁ@gw& ds.
Step 138$§ati§E§3MST@,dMs€2,lﬁ1@l3,%§94 hYRMS St fie gﬁ%&wéa ModE dnninbiRgiGe! | -

Step 1 NCA nodul e 1603 provi des the sel ected segnmentation of the
passi ve noisiliee istsaini repertiogmpakt @annaththesetaptivedignel btrergilyof eschldeteaed 2

denonstr at assjye bile stati seg tjon. based on signal strength
GCT par anttele Ol ne eheei Rl Gl A 1 G 4 ind TR S i\ 4
and Ms-5 seRERIMNThER Hiv@eO¥&hbRRRICNEe V8 Manip@Rfedagds109B. Figure 19 shows
mobi l e stations M5-1, M5-2 and M5-3 are |located in the overl apping region

bet ween cel | s Fi@_@% 2k tOl_@)QB,ShQ‘M%thﬁﬁmeétaﬁS@@iFégﬂrW% F%ﬂm_@at agtepholcel |
109A and (#é;f’ Iit”s‘h%'xxz'sethét %tulﬂgttgd '&f ahd il %%gﬁdqa;%ige ?fdﬂ) d%Q'%#%ing G Siadt to 20D

l'ist the ow ng 1t nformation for eac ive o ations Ms-|

M5- 2, MBRED NEcidioaMmhdVeTiurést denfneS &8 theCMIspshigte@ NGBS, Fgure PdiACbinvgthevhet her
it is in reporting node or not, the reception signal st‘regét h of each
det ect ed @8R} allqcpgorpefT thet fiveapnbire platiensabeswpen thewocanmmaied|ssi@n rehar di ng

a carnpi ”gogﬁ' a!tt éﬁgé ?%.i e tﬂf&%%ﬁoﬁie%&t‘?o%s%ﬁﬁ”%gé—%t fhdl N@&ﬁe&@t’% Hlgd ed NCS.

Fi gures D shows the same states as gures to 2 but
i nst ead @ElICOPA tand HOAB dntehase Beicate delCTIYANd theis caapingfcetiat TheemGkilz

deci sions the sinulated CCD decision. These Figyres denonstrate the M5
assi st ed SKREE" Wisghipes DESCS RGNS RE (oA Gl 0% 1D iR orTob ef@ﬁtee?lfvl89§mbi e
stat | ons REURAY, HB eIt SEATRINIGSARK hiscelGifly itflpd LA | JIBTEdTTI pbile L ee

mobil e stations M5-1, MS-3 detect both the cells 109A and 109B and
have sel aeteedcadel 194.08AthaselisHEPA adndi9Bghayelthe sarheimdiCET stlaeiodnlWB- 4 has

necessar idlB%l.CﬁigBr%dl 9%nsh%%xlsl thél' Po%'?\ma()r‘t])ﬂe gt%ggns%—ﬂ%g%t, Nfse-g lanc} R/IQSBZL camped
on cell 109A are in Reporting Mode and the mobile station MS-5 camped on cell 109B
is not in reporting mode.

Figure 20B shows cell 109A’s CCT is changed from its initial value to -70 dBm.
The four mobile stations MS-1, MS-2, MS-3 and MS-4 camped on cell 109A run CCD
20  procedures to determine whether they should remain on cell 109A or possibly camp on
cell 109B. The three mobile stations MS-1, MS-2 and MS-4 determine they should
remain camped on cell 109A. The mobile station MS-3 determines that it should
change its camping cell to cell 109B. Accordingly, the mobile station MS-3 uploads a

reporting event regarding its newly preferred camping cell.
25 Figure 20C shows cell 109A’s CCT is changed from its last value -70 dBm to -
49 dBm. The three mobile stations MS-1, MS-2 and MS-4 camping on cell 109A run
CCD procedures to determine whether they should remain on cell 109A or possibly
camp on cell 109B. The two mobile stations MS-1 and MS-2 determine they should
change their camping cell to cell 109B. Accordingly, the mobile stations MS-1 and
30 MS-2 upload reporting events regarding their newly preferred camping cell. The
mobile station MS-4 determines that cell 109A is no longer a suitable camping cell and

therefore it enters no service mode.



Conversely, the nobile station M5-5 has necessarily canped on cell 109B and
does not detect cell 109A. Both cells 109A and 109B have the sane initial
CCT val uewof20r01062994Bm Fi gure 19A shows t he four nobil ePESTAB2ONSSIMG- | ,

M5-2, Ms-3 and Ms-4 canped on cell 108A are in Reporting Mdde and the
nobil e station M5-5 carrped on cell 109B is not in reporti ng node. Figure

20B shows cell_ 109A s S ng from | ts initi val ue to -70. dBm The
f our nobile Sté.gquI?(ng‘é'éo‘fvs C%f@ﬁﬁ/% J srgvausd ir%%gat wueEPdByenits un cop

procedur %%rghfal defer Moseqnet rge tBI*éQYm§l$lféULtQt16r?s”MS“10M§§'Andlf}% QfowPOssi bly
canp on ce 109B. The three nobile stations M5-1, M5-2 and Ms-4 determ ne

t hey showhapmermai qwlldé)ﬁﬁerdn 68’2 ptocedi@&¥as dlieattarmlh cherss alat wdhddBn8nelthiaer mi nes
that it houI e its canpin I ccor di n Y,

b1 1 6 s oHowb: BUip Bagenh Posic tha vBRE iegmrartle L HALIYOBr ot er r ed
canpi Bg GRlcbrdikd1@UIhE MBS igdnsCrIisL 1, WA §nmSJ35upI5@&%@rtfn%géﬂeh{ssoﬂ ast
value -70 dBmto - 49 dBm The three mobile stations M5 | -2 and Ms-4

canpi ng dieicedtyrntogieiy arigicdnanres dell ¢894 0 ThetraphilenwatigneMiset d@th@ymghoul d

remain o eI Aor p Slb| n. celdl Th i tations
R e A A

Accor di nghode dnbgetiBRitb €amp ahicoNd 04/8: |Ace0diddby, 2h¢IplodRe sta@HOMS-NgpRUENt S
regarding their newy preferred camping cell. The nobile station M54
det er mi n@JCRHERL ¥t o1 g9 et tadts opaGet campng eedbl ®4anpi ng cel | and

thergpore it %tegs'i«fpa%‘ﬂo&zﬁr i¥ F5 & g?gglf DIAE &irmith BNA &&Fﬂlbédo%%gé aﬁﬁr The

reverted fromit st oval'le 24 mto its orlgln
t hree nobedpectsd &igowens2OMB-D., MS-2 and MS-3 now canping on cell 109B run CCD

procedures as mat t of c urse an rm ne t hat the sh |d return
to canp on celﬁag‘EB@& Petesy él?feﬂlfng ceARMmeRHYRN vipex ﬁ@@ t he

mobi | e Str@éeﬁx%ﬁsthé\@'ehtltlé\!%f?all%gmb@m%bﬂ@Et@ﬁgnsrceaﬁffb'i &8V UL aaamfohaw return

i
to their original canping cel 09A. The nobi | ‘d'tatlon M5-4 det er m nes
t hat cel [thelNOA reenresd the s@nblestlangthun Sblich tbawmaagvecMS reamdeltdwﬁrl@f)m end eaves

t he seryvic ns to camp on cell 109A. Accordingly, the
nobi qu sttt 8&1 ghll?&nggg@ﬂgbyrrg%%\fetl ng event on its return to its original
canpi ng Grkh idR8NatickN® FhRPENS RPWRahy afplaaliess tcludind wikdusiieht@dn bp those
descri bed above with

being limited in any way, cellular network planning, maintenance and optimization.

Other applications are related to Location services which could be commercial or for

security purposes since from the MS received signal strength its location could be

20  calculated.
Figure 22B shows a histogram of how many MS receive each signal strength

range. The histogram assist in understanding the Quality Of Services (QOS)

experienced by subscribers camping on cell 109A;
25 As used herein the term “about” refers to + 10 %.

Additional objects, advantages, and novel features of the present invention will
become apparent to one ordinarily skilled in the art upon examination of the following
examples, which are not intended to be limiting. Additionally, each of the various

30 embodiments and aspects of the present invention as delineated hereinabove and as
claimed in the claims section below finds experimental support in the following

examples.



respect to Figures 20 B-D. Figure 22A shows the end result of the PM5
segnent ati on where the NOS received the identities of all passive nobile
stati ons weargpiogedn cell 109A, additionally the NOS rececyasaivesigoognal
strength in which these passive M5 reXei ver cell 109A, and what ot her

nei ghboring cell they receive. Such information is inportant for many
applications including, without intention of being limted in any way,
cellul ar network planni ng, naint edaht¥Pids optim zation. Other applications
are related t RerQelel AMRE Yidee® WRi ENoGHY BxdGICOWIREE tadetf: R tRecurity
pur poses since fromthe M recelved signal” strength 1ts |ocation could be
cal cul at eboveRdayenich2 Bllssiois the ilvestiog maamaf limgwgrfashyorVs r ecei ve each si gnal

t th hi i st tandi ng th lity, OF
Servi Ses ( Qe SaroEs DA CSRuER (YO Y PR s hPn FIOAL L Ry e
her ei 5 t harito@narpiloabRbY usihehgfublit Cellull HawAtd peiinalus PRI (BArS, te@hvfipyages,

and novel features of the present invention w |l %ecome apparent to one

or di nar i IhesKP$ ved uised tohngeyergpamertaipiiaar vHicws celheoff b poliihgetevdnpl es,
whi ch are ,not. int ende o, be Limting. Additdgnally, of hcﬁrious
enbodi rrerwhsegalrr\lda%so grca?l gé OSFal??'héeegE)glr‘eé%ag% Vlvnsvglrg\flf: ‘?[eoc? ugiélgd%ﬁ]&lri\iga]ie}aa (ﬁer el nabove

and as Clpaiaifegeriad defifedina3GBP I8¢15.30% dititiew " Useidsqiepa&iti (WEN padceduppai t i n
the foll owi ng exanpl es. EXAMPLES Reference is now nmade to the follow ng
exanpl es dlghi B ogtitchePregeetres hefoabotdl déselachen ond, FPMgstedat B1odpe

![ R\éegpiegg‘ﬁ,itv&.%}%}gﬁ(g}fg}g{rﬁgﬁi&gm{lﬁﬁﬂymﬂ4z%)'Net wor k Operations System (NOS) of

S tested as part of a pilot study using a public
cel | ul ar net wdhk pogsentatyktem wiizad) tHabBow mgHET pgymettle NOS was used to run

| tati ] [ | | f. th bl i t [
perative State. |-SClRTHQBIARG oft SATER S NG Se4b0 %Y AR Seetr
par anet er as def | nqgish) @FFe T8 0B MS) Oecik 9forEa RARHIng( LED

procedures in idle node and procedures for ceé resel ection 1 n connected
mode" (www. 3gpp. or ghilypddSpecs/ ht i -i nf o/ 25304. ht m) .
15 2. Qoffset with Sintersearch/Sintrasearch — to obtain the difference between

signal strength/quality of neighboring cells and the camping cell for the
MS camping on the camping cell. The received signal strength/quality
can be calculated from the difference between the neighboring cells and
the camping cell and the signal strength/quality of the camping cell.
20 The segmentation process and the final result are illustrated in Figures 19-22B.
The data from the segmentation processes were processed by the NOA module
which produces the following user tools:
i.  Analyze Cell Quality of Service (QOS): the present system provided network
operators a quick (real time), and accurate status report about the signal
25 strength/quality received by MS camping on an analyzed camping cell and its
neighboring cells. The system operated on cells in urban areas with MS located
in private offices and houses. Typically, in order to analyze the cell QOS
network, cellular providers/operators utilize drive test vehicles that physically
monitor the signal strength/quality in public areas.
30  The data was then integrated with other systems that monitor network activities such as

calls and provided these systems with an analysis of the cell QOS.



The present systemutilized the follow ng CCT paraneters: 1.

Qaul mn/Q@xlevmn - to obtain the signal quality as (dB)/strength (dBm

t hat t he wolkwiogistati ons (MS) receive fromthe canpi ng eeriBznabyaed. 2.
Qoffset with Sintersearch/ Sintrasearcd - to obtain the difference between
signal strength/quality of neighboring cells and the canping cell for the

M5 canpi ng. on the canping. cell. The received signal stre h/ qual.ity can be
cal cul at edif r &Rt ARG I mEal 5ok tscbigissh SYYiem sanfib oerie eleidicssubicritone

canpi ng cel | apgdydeR&ecfi ng@lll deleb N0 bR AR i htb¥erRhice REICAMREAGE Bl érioaline
segnentation process and the final result are illustrated in Figures
19- 22B. The dateerigoehiddhe segmgreanegatigrschaseas uvelte bprld edsdledelbyort he NOA

nodul e whi ch produc he foll ow ng user tool.s: i . Anal . Cel ality of
Sorvi ce (8 Mgt ERALCR. st MR Eo Rt oR Eiibt e as atdnLioR . ( r val
time)s and acGusahtsySlet Hed8Nihe 30MEntAtRA B @RIkt the habthdictimli Javh

recei ved by canplng on an anal yzed canping cell and its nei ghboring

cel | s. The sydusahapdpatisdbyionds thescollsenm¢saricaar eas with MS | ocated in
private offic nd houses. Typicall in.order to analyz h |l QOS
et vor k. cel | arsrgetiaar Bl o Sl P %ed G RRLIRE b BB dnay

physi cal Icyanpang treffictahe radi@Bavirdiniedn ghivhgealliet yn bptirpizblidrcofdbedbalaridige dat a
was then integrated with other systens that nonitor network activities such

as cal | s bstepepresls debla heds sieseibribe GrRasita et Aifatefyre ase wiHeh thelnreons. i .
Load (Ral LNg; e t I een £
subsafi bor SRSRERgs B pCREASER reR¥S cail SO0 FERUREY Bt (i o,
resour ce renedreldoad. Steering relied on existing segnentations that were used
to build a Cell Relation Matrix (CRM to select the correct nei ghbor for
the steering. Additionally, the present systemused real time segnmentation
to determ ngpl L CRASadSres'tb %d?ﬁ?d%igﬁm RishVButiba ub le)gb'étb@ilsih? thée cell
service area. The present system produced a dynam c and accurate response
to constantly changing traffic anpresadispstanvi r onment which resulted in

optim zation of | oad—batancinghetween—cetts(Fablte—3 As a result, the
capacity of the servmgmmgm Cell
30% 85% 111
20% 10% 222
16% 0% 333
27% 20% 444
42% 42% 5565
20% 10% 666
12% 0% 777
15
iii.  Neighbor List Optimization: Utilizing several segmentations the NOA
constructed a Cell Relation Matrix (CRM) for cells in which it operated. The
present system then identified for some cells, a neighboring cells list that
20 included cells that do not have any radio overlap with the analyzed cell.

Therefore the present system deleted those cells from the neighboring cells list.
Additionally the present system found several other cells that were not in the
neighboring list but did have radio overlap with the analyzed cell and
consequently added those cells to the Neighboring cells list.

25 The end result was that the neighboring cells list of each cell the present system

operated on included only cells with a radio overlap capable of supporting above



system operated on has increased, fewer calls were dropped and nore calls
were received. Table 1-Cell loadprior to andfollow ng | oad redistribution
as ef fectwo208Vngohe present systemiii. Neighbor ListPCOptiBmigesi@n:
Utilizing several segnentations the N®A constructed a Cell Relation Matrix
(CRM for cells in which it operated The present systemthen identified
for sone ceII er ghhoring cells list that included cells_ that do not
have any thrggho I pddhiieh tt%réera%ri{epea e@fsr deciggeqdetsar @sthel preddit system
deleted t §§ts§,§:tleh§ fromthe neighboring cells list. Additionally the
present system'found several other cells that were not in the neighboring
list but did have radio overl ap with the anal yzed cell and consequently
added those ¢ to t hbor i ceII list. The res was t hat
he el ghbor | b care i i LeBRo eRur v JRucuhn: sfRiheito fur H: on

i ncl ugded degtribed @l the Bhickt &f depitaR PMRIiAESIRALAIS B poWRIRANA b&Ebination

abovet hreshold QOS, in addition, the percent dropped cal | s decreased as a
resul t ofin aséngd emhedipreas eﬁpnw@therﬁanptls f@tlappreﬁmaﬂ@mtlphawheé rargitar
features ?f 1tt he }{)%Qt Oﬁfe cont xq gf{)g s1n @rdutngnt d ;'15 %s%egel rr]otlged cont ext
of separate é i ment 'S, e pr ded’ "M ConbPndton” i E S ngl e
enbodi meng arﬁelry\@mseﬂlysulmarersou@rﬁrﬁaatwnes of the invention, which are, for
brevity, dpescrr bed in the context of a single enbodiment, may al so be

provi ded separately or in any suitable subconbi nation. Al t hough t he

I nvenpi on has Aﬁﬁl%ﬂéﬁ%‘ér n%ﬂ'ndn” h%Q”t)ééHChés%ﬂb&t 4 g&ﬁﬁﬁétfoﬁ GAiRod)

thereof, it is evident t at many alternatives, nodifications an varratrons
will be &pﬂb@d'emntst thetclfse issdiiddne chat mstnbtaltarrtatwéhcomddﬁaagbtys and vargtiond ended

to errbrace such alte t nodi fi cations and . variations that_ fall
within t el .%Hpﬁreahtrtt!w Megpethsfart hecepiierled EIPRCd RIMEHE Hkat i ons,

patents and PakeitvedRRIiGELHANSnd B HkBREMal 11t N %Fées‘f)ﬁrfrt' atr&fa Rbpe herein
incorporated In thei'r entirety by reference into the specification, to the

same ext e)rﬁtthaazg)pﬁlﬂdeeiadmrnsndAurpdbh¢at1puplpat¢atsratmrd patmlt epnhcotlorpanemonaqbpt i cation
was eci f.i cal I%]&and i ndi,vi dua i cat

cor rat ed Eer in by
For ePenedh | Pesia i o QT TBRBPIIG Rt (PG ArTGH O dRGVISE dPBRdE fn 1t hi s
appl i cat ispetiéhdibh, to the same extent as if each individual publication, patent or patent
application was specifically and individually indicated to be incorporated herein by
reference. In addition, citation or identification of any reference in this application shall
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not be construed as an adm ssion that such reference is avail able as prior
art to the present invention. WHAT IS CLAIMED IS: 1. A system for obtaining
i nformat iwo 2o®/a6i9ag to an idle nobile station in a cel paraB2medswok, the
system conprising a conmputing platfor being in communication with a radio
network controller of the cellular network and being configured for: (i)
generatin nd sending at | east one input signal through said radi o network
controll H@J ]sgaéldgpﬂgpolséccess network; and (ii) identifying in data
outputted by said radio network controller an output signal resulting from
said input signal, said output signal including information relating to at
| east one idl 8. nobiA syssinafirarbrai@ing Tiferrsatemaniaohg ¢ an mld mobiesteiion Bad d at

| east one Ll@gut Siﬂ{?lll is sent to.a specific clelfl oBerati n(%avvi thin said
radi o acCESSINTWEH K NeSYSERLCUPRTENS HFOTPUTHR RI2UGHL PERh ST EMAPIPRYt one

i nput  si GAed a faBfd MRSk doRtrb UGt If MScli@lar ARSI biWbdng elirsdufatfopn area code
of a cell. 4. The systemof claim3, wherein said at |east one input signal
i ncl udes (Wnst rRaRerpidNS anGrerdinl fayilengt ane enput sagnal mieyongl eaidoladioonetyaild cel | .
5. A SyStcgrrlrt]rglPeﬁ‘tOOlsoétitgira%itin L0 %rwr]rgrki, onyrelating to a specific cell of a

radi o access’ network, the sysl} em conprising a conputing platformbeing in
communi catij on iddntilyidg ¢l dagd aiitp@ddBy Kaidnsdib letvgbrk @ohirgllred dudsut ¥l or i ng
the specific cell of the radio access network for a change in registration
area, a deraHgw fromoe igRdt Hewlorid PeRUGTZAiRrIvdipg sfPEpation 1ladag t@at The
system Oflea%{&ie%l%’ WeRr&ipsai d change in CCT is followed by said
restoration of said registration area within seconds to hours. 7. A nethod
of obtaining information relating to an idle nobile station in a cellular
networ k conprising:(a) generating and sending at |east one i|nput signal
through said radi oT&letm%Flw RGOl e S | Rl IRRUeNENh S B I T and (b)
identi fy'sﬁ&:ifié‘céiﬁ&&ré%ﬂfg%ftﬁiﬁgai@Yacﬁ&h&eE@Hét&pﬁ@tWor k controller an output
signal resulting fromS$Said input signal, said output signal including
information relating to at | east one idle nobile station.

3. The system of claim 1, wherein said at least one input signal includes

instructions for modifying a registration area code of a cell.

4. The system of claim 3, wherein said at least one input signal includes

instructions for modifying a cell camping threshold of said cell.

5. A system for obtaining information relating to a specific cell of a radio
access network, the system comprising a computing platform being in communication
with a cellular network and being configured for monitoring the specific cell of the
radio access network for a change in registration area, a change in CCT and restoration

of said registration area.
6. The system of claim 5, wherein said change in CCT is followed by said

restoration of said registration area within seconds to hours.

7. A method of obtaining information relating to an idle mobile station in a

cellular network comprising:



8. The method of claim7, wherein (a) includes instructions for nodifying a

registration area code of a cell. 9. The nethod of claim8, wherein (a)
further iwolzategeionstructions for nodifying a Cell Canpipag/iBtmesiiabod of
said cell. 10. The nethod of claim 9,3wherein (a) forces said at | east one
idle nobile station to send a registration update to said radi o access
controll er. upon reselection_ to a neighboring.cell. 11. The thod of claim
10, wherdih s&CECTRERS 8¢ APURE @b ek ONh PRIy SR ehtRop & é?lpraﬁagﬁnn?t&%i ng to

said at I.8asEn1LReJidlRidMRELESHEKI ¢ 12. A nethod of load balancing in a
cel lular network conprising: (a) obtaining information relating to idle

mobi | e st(at i ondentikBihg im dats petpiftédcby editl radio tnhby@bcodeolén minmaitputisgad] st at e
of said cell.and optionally said.|oad state.of nei oring cells; and (b

ot cort ng et BarRalCRR St il SR GS ST iy dfe FPHUNE SR i fbor | o
cells. 13eastTh iaﬁtlﬁgg_lecgftatgnai m 12, wherein (a) further includes determ ning

a load capacity of said cell and optionally of said neighboring cells. 14.
The nethod of claim 12, wherein (a) is effected by: (i) generating and

di [ [ | 4D h i . ] di
aecess netvor B andar et oLR g oAtk SRR R PRy oAbl Mot wor

control | eggismtiddtapiitcode ghakelt.esul ting from said i nput signal, said output
signal including said information relating to said idle nobile stations
(M5). 15. A nethod of reducing the energy consunption of a cellular network

operat or conpry Si NG ( tagl [ing ql t I to . f ile
stations (MS) 9:'n aqp})]leul?%???y&ogh%glgf 3&1{%% er(g&?u rg%% g&%ﬂ%sngls% tg)ggff gf[ ate of
each of swaidifypdaur @bl CumpingCBirbsholdasfcbaidadellshut ti ng down specific cells
having a load state |l ower than a predeterm ned threshold. 16. The net hod of

claim 15, further conprising steering nobile stations canped on said
specific cellggto NgghbRsd BECcGRh 195 wherein (a) forces said at least one idle mobile

station to send a registration update to said radio access controller upon reselection to a

neighboring cell.

11. The method of claim 10, wherein said registration update includes said

information relating to said at least one idle mobile station.

12. A method of load balancing in a cellular network comprising:
(a) obtaining information relating to idle mobile stations (MS) in a specific cell to

thereby determine a load state of said cell and optionally said load state of neighboring

cells; and
(b) steering idle mobile stations from said specific cell to said neighboring cells.
13. The method of claim 12, wherein (a) further includes determining a load

capacity of said cell and optionally of said neighboring cells.

14. The method of claim 12, wherein (a) is effected by:
(1) generating and sending an input signal through a radio network controller to a

radio access network; and



17. The method of claim 15, wherein (a) is effected by: (i) generating and
sendi ng an input signal through a radio network controller to a radio
access nevaanilo/1ieayd (ii) identifying in data outputted pgTAB2d0/NHEIO
network controller an output signal r3sulting fromsaid i nput signal, said
out put signal including said information relating to said idle nobile
stations (M5). 18. A nethod of generating .a cell relations matrix

conprisi A (AJCHBENE i ritinovapiied Bnpdif gadiA etk goproler GpRUmYt sigdal |, and
(b) trac ‘f&éﬁﬂiﬂw@rﬁ%&ﬁiﬁ’%ut%fgnhﬁﬁﬁ oftp&t §ighd iNARAIhE ssill MfbRRatfATRINg, & Sai d
specific cell to a neighboring cell "and generating the cell relatTons

mat ri x aceidridiemgptile sggiods AdSenment . 19. The nethod of claim 18, wherein (a)
is effected by: (i) generating and sending at |east one input signal

t hrough said radi o network controller including instructions for nodifying

a registrationsarea 4Pl Fedirldy Mty BRRLMPLON A LobllulsaRRivak
Threshol d of said cell.20. A nethod of obtaining |ocation informtion

rel at i ng operaga coaipesingbi | e station, the nethod conprising: (a) nodifying a

Cel | Campi\ng Threshol f [ 1. (b S in St [ th/ lity of a
i gna 1 aber vl ettt el ik e RESRRRGR® B LBREHN &L Y on:
and (c) diedretynddrrigniag lhocat dtaB odtachaif daidtplirglagtof oflls; hed € nobil e station
based on sai stnengtﬁ/quality of said signal. 21. The nmethod of claim 20,
wherei n (B) i shefipgdosd ecific ellyehnaing pgachntes v igama Pigeierndnehal
through g radip network controller to a radio access network; and (ii)
identifying In data outputted by said radio network controller an out put
signal resulting fromsaid input signal, said output signal including

i nformation deriving sai trength/ quality of sajd signal received by said
cell from sai d%t | s@e‘g‘ﬁ Cifdffqgmhﬂgi ?@t@f &OMPHISINg steeting mobile stations

camped on said specific cells to neighboring cells.

17. The method of claim 15, wherein (a) is effected by:
(1) generating and sending an input signal through a radio network controller to a
radio access network; and
(i1) identifying in data outputted by said radio network controller an output signal
resulting from said input signal, said output signal including said information relating to

said idle mobile stations (MS).

18. A method of generating a cell relations matrix comprising:
(a) modifying a cell camping threshold of a specific cell; and
(b) tracking movement of at least one idle mobile station camping on said specific
cell to a neighboring cell and generating the cell relations matrix according to said

movement.

19. The method of claim 18, wherein (a) is effected by:
(1) generating and sending at least one input signal through said radio network controller

including instructions for modifying a registration area code of a cell and for modifying

a Cell Camping Threshold of said cell.
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20. A method of obtaining location information relating to an idle mobile
station, the method comprising:
(a) modifying a Cell Camping Threshold of said cell;
(b) assessing a strength/quality of a signal received by said cell from said at least
one idle mobile station; and
(c) determining a location of said at least one idle mobile station based on said

strength/quality of said signal.

21. The method of claim 20, wherein (b) is effected by:
(1) generating and sending an input signal through a radio network controller to a radio
access network; and
(i1) identifying in data outputted by said radio network controller an output signal
resulting from said input signal, said output signal including information deriving said
strength/quality of said signal received by said cell from said at least one idle mobile

station.



