1 METHOD AND SYSTEM FOR OBTAI NI NG RADI O ACCESS NETWORK ( RAN)

| NFORVATI ON OF CELLULAR TELECOVMUNI CATI ONS NETWORKS 5Fi el d of the

i nvention The present invention relates to nethods and systens
for obtaining Radi o Access Network (RAN) information of cellular

t el econmuni cati ons networks. Background of the Invention 10Cel | ul ar

t el ecommuni A TADD ARD'OYSPEMPORIEB RARQING W%H%KG@SSFWETWEISK

pur poses and a so-called Radi o Access Network (RAN) 1 ncl udi ng
mul titude of CRANIINFORMABHONON CELINT.ARFBLECOMNEN CARMNSar e
divided into registration areas V\@mcﬁ v ically include from several
to sonetinmes hundreds of contiguous cef)ps.SCOel | ul ar
t el ecommuni cati ons networks are designed with overl appi ng conti guous
cells to enabl 5 snpot h handovers of nobile stations between

5o SER of e TRy

adj ace 8 stations change their geographical |ocation.

Cel I's include anlehdsefonivbgionateln Reaietots ab@&Rtefd fos befalnit Radib
configuration information, for exanp cell identity, its

| e
regi st r at iAsResaNsavork (RANS aderagos of esHylantelespmmumspiqrs nggerksons have
two operative states as follows: 20First, a so-called default passive
or idle state in which the nobile stations are in reception node
only. Pas®$a¢kgnophd bkthetlavénsion are | ocated in a so-called canping

cell. 5>assi ve ﬁ)i le. . stations do not send surenent.s r,eports.to the
. 1 ED ular” telecommunications ne wor%s incluge” a core_ network for, switchin
radi o access network 1O Save DPart ery consumnpti on andC RSt Wor k g

r esour ces puiosksa@d and;caled Radial Aceeksaddtivng (RAAN)entlnding iaahultitude BDbdllse
stations are.in a

hi- 25 directional.co nicati on session wth.
their hosP N Ko rRYCAL iWBﬂﬁﬁ%Fl ns- Qfé%lﬁ a@aﬁdﬁ [y A¢satirafipn afeat @hich
one so- cakyppehlis ahMuI 68 Leverab kY kitBetGds! Euin8RAs &P %B&?gb@iﬁlsf b&18. aCellular

bi di rectional conmuni cati on session but an active nobile station's
initial sé&leqoRgugapionssnetwierks argrdesiangsh Figh eariappipe gontigupyssceda iosnpble
stat e 5ol QRBoRLAMAE AGhINR sifibhl KawIBPI iR AL Q%080 Charions change
msasurerrents reports to the radli o access networ I ncluding I nter alia
its 30predemt gatgrdpbmslt loomens eCvilngcbek | Celli flanfigurefiors Rggiater KECRptdron,
and t he | is{%%’n cell COM tl)li a{ueonslt Ll i rreexgﬁiel-ei S f %C%lt?td ¥t\'1s } Q's%‘atr'fc?f;[ iclr\éae
Campi ng Ce MBéterm mation ? Mechant om f of per|3d| ca"fy ’
det er m ni mepadcptied erengd, @anpi ng cell fromtwo or

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 infer 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
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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 mmplemented 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




FIG 1 shows a cellular tel ecomunications network; FIG 2A
shows a Cell Configuration Register listing typical cell

configuration 15information; FIG 2B shows a UMIS Cel |
Configuration Register listing UMIS ckl| configuration infornmation;
FIG 3 shows a flow chart illustrating the operation of a Canping
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FIG 8A shows a later state of Figure 7's four nobile stations

pur suant ohephealgptazpredi thedsivice: st ati ons havi ng noved to canp on a
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t he previ %&fﬁ%@n@&grjﬁﬂra rin%s FIG 8B shows a | ater state of
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stati dfs havi njommweduridersandiegot ek Iprdsart ivanpom gefpanqosi sroasbeanade diil t
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NOS oper afik@kise numberdd, @nd hOvisEOWs a top |l evel flow chart illustrating
the operation of the NOS of the present .invention; FIG 11 shows
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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;



Station (MS) mani pul ati ng Network Operations System (NOS) in
accordance with a first preferred enbodi nrent of the present

i nvention; FIG 13 shows a cellular tel econmunications network
including a Mobile Station (MS) mani pul ati ng Network Operations
System (NOS) in accordance with a 15first preferred enbodi nent of the

present inventipQR; B showsfaliFer stite %hpl‘gﬁlje@ defutidoBe Eh@ns :ﬁﬁfsﬁarﬁ)fto bheor
operation of Figure 12's Ms mani pul ating NOS for acquiring PVM5

segment at itenmpbifcostateems dayingmpved to a new|og]]l fascagtpingspapdreg hs b asselt of a
schematic . ratio f th eraf i he client .assi.sted
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enbodi mentyr@éntti@nisgsent i nvention; FIG 17 shows a top-level flow

chart of the client side CCD sinulator operation 25 in accordance
with a second PpHefdndgwsserlilarehtlowshatind thy ersattion|oh b Ogror moairingg
shows a d i : r L o) ' EL gur s Gl
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is a pictanicatiom;epresentati on of five passive nobile devices canped

on t over | appi cells; 30FI Gs. .20A.tq. 20D are tables. ill|uystrating
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the present invention; 6 FI Gs.

first preferred enbodi nent o

21A to 21@1'%&;)&3??%6@?’0&?’?6@%&5’? PITEEY HESH¥&hod of PMBS segnentation
including a cl irent 182s8bw$ @dcdRIMOkIecERBLALARNS neYws®@MntNGR)Y 4 Mobile
accordance with a second preferred enbodi nent of the present

i nvent i on;Staiea (MSgsmampylating BetmoghGineretiensetidtere SNPP) of agpgance with a
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I nvent i on
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;




The present invention is described wth reference to a UMIS

(Uni versal Mobil e Tel ecommuni cations Systenm). The present invention
can be equally applied to any 10 cellul ar tel ecomruni cations system
provi di ng communi cation services for & nobile station capabl e of

novi ng between cells. For instance, such cellular tel ecommunications
systens can us Tl f i SHel i .
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i nvol ve nonitoring and adjusting comuni cation traffic resulting from
active’nmobile stations. Wile reduci ng the present invention to
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swtching data 7 c ni cated frogm.the radi o access controller t
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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




BCCBest Canping Cell - A procedure enployed by the CCD nechanismto
find the best cell for camping Canping Cell The cell that will be used
for initiating conmunication with/froma nobile station 20 CCCM

nodul eCanpi ng Cel |l Configuration Manipul ati on nodul e- NOS nodul e
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Terminology:

Active MS The state which mobile stations are in bi-directional
10 communication session with their host network
ARSS Absolute Reception Signal Strength - an absolute
measurement which depends on a passive mobile station’s
location in its camping cell, its location in a building, RF
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 ié 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



MSMbbi | e Station - Mbile Conmmunicati on Device Native CCDVobil e
stations are pre-installed with a native Canping 5Cell Determ nation
(CCD) mechani smfor periodically determning a preferred canping cell
fromtwo or nore avail able canping ce¢ls for receiving service in
their passive state NOA nodul eNetwork Operations Analytics nmodule -

NOS nodul e for 10processi ng upl oaded repor ing events for determning
network o tions nmetrics arf?? &6‘#?%511? Rﬁg&? it P selghbasch E&Roﬁﬂé or

nore nobil e stations NOSNet V\Q[(}gmgg@m @(;ﬂfgﬁlsmgyﬁ{f@ﬂaﬁgﬁ obt aining Radio
Access Network (RAN) information~from passive nobile stations 15for

moni t ori n@1S anal yzi ng and optMeriklJtstioprdvipbiiafgoruingeisation Reiceoper at i on
of a cell lll{aﬂ(ze peippcommuni cat 'M@mﬁle’l?atu‘é@{ ﬁe E%%ﬁkté{l?ed'\@@leif?ﬂ E%&ﬁ g of
I on node only

nobil e stations 1n which they are
Segnmentat i onPassi ve Mbil e St(?adﬂl Mexﬁemnt(@CDmmeehaAistryfpemﬁodRAlky

20i nformation for determnin eception al stre assive
nobi | e stations canpi ng on a%§ f&tﬂ?‘@&%&ﬁ%}fg‘aﬂafﬁéag%@#gﬁmlg}ﬁ/ rBYC- an
area in which nobile stati onsvhmpld @apink dehOth rdeivaRbetvrepR e M
location registration. Inportant for assisting the core network to

route incom ng 25services to B¥BHIYE%Et ati ons
NOA module Network Operations Analytics module — NOS module for

10 processing uploaded reporting events for determining
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 upload reporting events under -certain

30 circumstances



REA nodul eReporting Event Acquisition nodule - NOS nodul e for
capturing upl oaded reporting events RVReporting Mdde - The state in
whi ch nobile stations are required to

upl oad reporting events under certain 30circunstances 9 RRSS

Serving Cell 5 SCC Rel ative Reception Signal Strength - a relative
measur enent. _between a selected cell and one or nore of its .

nei ghbori R&5Sel I's Cel | used R5atEe- disFeRtromind omiisREtBati oh SHtHaDbl e

Canping Cell - A procedure emy.qy8dedbeliten @II0RE R8N aSIbAD O inble&S
out cells that cannot provide a predetermned Quality O Service

(QOS) and are therefore deensd ngigsbaringtselds 10 Figure 1 shows a

basi c sch . Of | lular tel i cat . . br oadl y

divi ded i SESTE e Net wor k %&m%%ggfnégp%aﬁg%%g&é%%%%nNetmrk ( RAN)
102 cofineSCe€d to the core netSeiale IDinping Gell FnAgrd@dere dngrlowxdanpthe,
UMIS lu interface. The core rk. 101 ingcludes the.foll ow ng .core
network entities: Mbile Swi Rﬁ#\o ERBIER [} élter(%éfﬂl@%t, capnay Erngge a
Location Register (VLR) 104 aiclctdaiBed 0Qablit9n dRe@esti® (QAIR) addSareThe
RAN 102 includes a Radio Network Controller (RNC) 106 connected to
cel | antennas 107 by an i nt erthedgfere degmedyaspide UMIS | ub interface.
Each cell antenna 107 includes a Cell Configuration Register (CCR)
108 for determning its configuration for providing service to nobile
statidds canped in its cell 20 109. The CCRs 108 enabl e network

operators to cregle; dydil LALeRt Gl SOBLIAHALL ML QRSS! 10009

based on the neé&ds in € service area o
Conf i gur abroadlyl difidedriattd arCrESleworRf(C@riOe ahtie RatipiAregeshBletvaize (RAN)BCC
procedur e

provedur ey PLNer ShL GEROILLA) S CelL bropdeast, essags, ogil be
security Usesoredhigknel Wailkded A fon6wihdesreafetiDRS dikitiey il Bwitchpd
Syst erInS( O%%I)’ltel:'l- %I\QISC) 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



connected to the network entities for assisting in managing the
networ k operation. The OSS 110 supports several functions, such as
fault detection, performance, security, configuration etc. Figure 2A
shows a Cell Configuration Register (1€CR) 108 listing sone typical 30
Cel | Configuration Information (CCl) used in cellular

tel ecommuni cations networks. CCRs 108 are primarily controlled by the
RNC 106 anteoRss indientinggassignmpgné gF £511s R grawes of Rlsrord feryocurs for more
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UTTVI S CCR 108, wi t.h exe Ci anmet ers,
Che Col I PEETERT e SRR dhen i 1B, PGl LPRER TP Shdts R ASSA Boge
(LAC) for ArbeCRegia0) b thOR A QentiPANEER aRdmet&a R Rl hrtdhbrs Rl ds
include inter alia devinin, and ual m n_whi ch specify the m ni num
required FEEefEd QxlPevid; 28t @quﬂaml t%gimrhemlfy tless P Eugereguirgdoreceniivpi ng
on a cell, dscﬁfa f for
cel | resellee‘% %r{)n Iéwalggerflﬁﬁﬁtl o zggél\a/bﬁgﬁgegnsfg(%ul g%‘g‘éﬁ%&ﬁ"@be%%% the
st ati dAds toHatt baiegepoveradld forelhreaelettionsi fi ed as being in one of two
operative states as follows: 15"passive" or "idle" state meaning that
a nobile station is not actively participating in a comrunication
session and t hetsfificeionof MobileiBtatioigs net wor k resources l\/bbi |l e
stations in a ive state are hereinafter referre as
haci vl i e nSBbit GRS i M PRGN B ) G Rt Bt gps ol o
meani ng tlagéla@,ermsle@f&@;sl on is activel y partl cipating in a 20
communication sessign and therefore requiring network resources,
Mobi | @7st at i onsPPHY&N CActiflge sEitatBeaiing e ed aoRilsr Stedorerip gptt #rtixely
active rmlBh i€ipSliH AN @G Eby ?esm atd Eer &0 HE‘EQQ(}JH%@&W&E Fcreg.
refer to connect ed or dedicated node. Operation of Passive M e
St ati ons M®bHgssitipes il passive atajeoars hmmatfm refetrevb tk ag a@hsvebcﬂiann@alils
and periodi,g I% Q&{Veﬁ(ﬁlrrwrtal n housekeepi ng routi nes to assi st
| ocating availa P resour ces for

“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. Operating the CCD nechani smfor periodically determ ning
a preferred cell fromtwo or nore avail able cells for canping

pur poses, nanely, for 30 receiving service. Exenplary CCD mechani sns
include inter alia GSM Cel |l Sel ection and Resel ection, UMIS Cel |

Sel ection and Reselection, and the like. 11 2. Listening for paging
nessages. 3. Pér flgptpnipgf %@@glﬁg PaERsTt- updat es when necessary.

Exenpl ary registr y ea
code updat e, a%d F?E{I(e)ﬂﬁm Iqg‘gﬁgt(?a&‘tleohn td\g\ggﬁﬂggg{elcggsﬁ amuggr!_%l%%?\?\])rgkﬁﬁa%
passi ve nobil e stwtitonscladeingampe MRS ket aearerotode npdatd, endthedike.

i nfl uence the canping of specific nobile stations. Operation of
Active Mbile Stations The RAN 102 controls active nobile stations.
The RABl 103eaegwetils 1@arunawiik\v@ which canle iph@lvs:tlﬂdtiﬂe RtatibMmarelahpdiedd andr
cells it should receive_service. Addmg g}gﬁ the RAN 102 instructs
each act i VAUIHBHIETSPAPIusACE Ge Sauppige F‘é’ﬁ’éﬁf’@“% cell's sel ected
by the RAN 102. The neasurenents are sent as nmeasurenent reports to
the RAN 102 for proceSS| ng by various network el enments such as RNC in
a UMTS net wor k Opgis Sl d39NE s sent by active nobile
statlons are c f I

sessi ons. The ﬁnﬁigm%ﬁﬁéﬁ%??‘;“%?@fé. Gk B RN 5 T e
par amdfer scbile lstagisn fladeMt tchltb ot calhtlesitoukdrrecﬂvebﬁmgs IAldrhtIoeaily, thealiN

way, the reception sig rvin ts nei.ghbor
colis - 1B SRS oRpdi e Fb AT Pl lo R B RR R PSR rye SR Ralc TS
reports regoRANNQ2C e ahdas@viaaits alhe s agasureaéeht deortd go iz R 1102 for
comuni cati on seSS| on.. One type of event is_ 20 when_a nobile station
found a c&@lI°CtHRt %é’ﬁlliﬁso%tﬁ@fkb%lﬁlﬁ’%‘?ts sEFR pe &NG 4R & FM R nptwopk.j gThe
present |y fRaREMES 1SRNV IER bhyfle ADBINELtchY RR &ﬁcuﬁ\fﬁmuc&e%sf‘ﬂh%c@aon
nobil e station detects that "'the strength of the receivin %ég

its odé orfgepEugEayemseseieny. s Thg messwRmantciepesi rovisee éivo éN Wlth

| or At QiARShahiuds 10 ho HRNCHIAG AR, DSt 0 SELNE S oy
mobi | e stations in terms of 'allocating ROre resout ces St

nmobi | e stad:qepmanﬁgnahﬂm@suf@rsemmgeﬂl an(blt&anceglbbecelhlandovers or handoffs
bet ween cell s, adth termnat i

Mechani sm AT OP ﬂ% E’EBM Cr?f‘?‘g“"“cah&rste“ FlV%“étlF%%ruPSn‘eg??%D b certain
oper ation eoéntawﬁtﬁs@ areghdndusing fa@ractied ednahitici@ion seBianl 6Ot @pé ohewanped

on the best avail able cel |f the nobile station
% when a mol?ile stat%on ound a ceﬂ that can plOVSIdC %etter 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



30 noves and or the network conditions change, it may be necessary
for the nobile station to change the cell it is canped on. In nornal
cases when nobile stations are in passive node, the nobile stations
nonitor several cells and information2sent on broadcast 12 channels
that include vital information such as, and w thout intention of
being limted in any way, paging. information, systeminformfion and
per f gr mancaagrlsdhat |1ny<a’1%15§fefﬁlgﬁg>ﬁ%t}0n1sﬁ%asp P itkout intention gf heige limited in

peri odi Calahy oy S g%fgingt IiABrthos! V%Jsf%m UNoBmd €& nzin@lalpeﬁ%ﬁ%@é doBGRR
TS- 25. 304 entltre User Equi pment” (UE) 5 procedures in idle node and
pr ocedur esndagirements. ‘Flasploegss isgrerformedopeniedicelly srvbiet tinapitanednt s a CCD

mechani sm The 1 h . IS ol - : M5
scans for radi8ﬁ§?§§§¥@“%¥%%é§%%¢géggp#§2g§?§6ﬁgﬁg:|S&n%q%‘éggngﬁ%
find ofe orocadures delillls, mbde end grscefiares €bw icele raetbetidiD 30 Ion@ecdt hedend

user is unab%e to gﬁﬁgiv%Hpellular service. If M5 finds one or nore
cell's, M5'EBRTERGE FHH3Phe best cell for canping and continues

to Step 304.  The stefd &Rh3OAD hdah@fifth @itsas Folfoist abl e Canping Cel | (1 SCC)
procedure to eval uate each detected cell to filter out cells that

cannot provi deSEPpPédet eMrispng fenradipsigndp obegtypkeello0s) and are

Lheref or e deemsgoupsli t aphgs adliehoPB RHOGLAILS, EonERABNAR e
Selection in UNWE. Step 305:1f no cells pass t%e SCC procedure, the

VB entlér s 303 wdrthe ead mesdds B0Blotohresivs ecllubre shBiccorf MtiSgdt oneShrepoB06.

Step 306: e i 1] (. rocedur e-

eval uat e g%l > Wego\élgﬂ?ess I?)?ﬁl}zlﬁ %%Qgéﬁga%&%:%? Ee)ongg?esggﬁtpe%%gﬁ't o find
t he best cell Sap 320 caniiSngmplbhe ®\Saitatae | Comping® 0&sis ($OC) paesdwisi g
si gnal neas%renents and.information br agggsted fromeach cell faor

that pur p6eEUateFacia@eerrd callip s JhSHIS At GanTot FRuf% At PRI S,
Quality Of Service (QOS) and are therefore deemed unsuitable. The SCC procedure is

15  known as Cell Selection in UMTS.
Step 305: If no cells pass the SCC procedure, the MS enters no service
mode 303 otherwise the MS continues to Step 3006.
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.



Step 307: M5 canps on the cell that was found the best for canping.
25Regi stration Area Update Procedure Cel | ul ar conmuni cati on

st andards have defined a so-called Registration Area Update (RAU)
Event in order to receive the currentjzRegi stration Area (RA) of all
passive and active nmobile stations to assist networks in routing
comuni cation thereto. RAU Events can be triggered in three nodes as
foll ows: 30Nor HeodRABATRAB AL enens gutomagally aribgered by getishgvihegharism

mobi l e st @Iﬂb%heg%f 'u‘?)%ﬁe Et%g&r?snprh%gmﬁmggﬁéchgﬁiﬁ st&ft fbg rae:{%ﬁwﬁﬁ‘ ahfi QRADS

previ ous canpin
aut omat i cabdage i tnggemédwﬂay the pledttagmrm:t Haei esiplrem)@hldammgwmadhnism 1s

stations. The ti mechani sm i a net wor. RAUu
st ggeP BRI Re! BB ABEPHT AU PR HED SRR, 18001 A0 PR Sene
mechanssm i s aukedBddinl RAUT RARL eveBts] dufonihBixdl WMo St @ bvhen nBaH staiide
nobi |l e station becones active., 5 Attach/detach RAU. RAU events

aut omat i card $Vichedgarad ofheRVHEPIS an dHigaeroMs atach Rt ey ptd SHchang offt f .

Swi t chi ngtﬁ?&efs@&@a‘%h?{ﬁﬁ‘e@eﬁ ach RAU event. Switching off triggers a
detach RAU ‘ev In UMIS and GSM system the RAU is al so known

as a Location NHMTS:)@@ @EN@ySt@pdalneeRéHdlSRéﬁchnngnArS@aL@@d@ ARrRACyode
updat e. Qllr: géédaﬁe&sng Vé%m?gnAlea oofd ?}%g@ Héﬁet or the MS initiated RAU

procedur e y© one e Nornmal, Periodic,
At t achbdet ac h Rialrecd/ afntw& an'léhaatfdh@mrmffmtthcel\m/mniatedl laagIrI PmoceSurasriggered

fol | ows: 400: The nds RAU r o the C106 The
RAU 1 equebt TPHENGHs 0o dHES NEWPRATHEIR A IR e b PEUTOuL I BRI Ty
in case obyéhtBREAR isRAYII0RS The RAU request al so specifies the type

of event which trllggered t he update request and the MS identity
Step 401: The RiRe 406 TheMarsaadst ReURggresefudst RNE t4e e RAd3 IW“FH

the M5 i d%{&tlﬂotey the new RA 1dent1$§/ %ﬁd 16\}1_&?3 ﬁ@%él(&%' ﬁe&gé ofta B&lrhal RAU.
Accept/ Rej ect nmessage 402 to the RNC 20106 addressed to the identity

speci flbed Tha RiAiérepatst pleq spesificpthespngpeot eBtng whir®3rig sl (RN OO egenstindt he
RAU acceptt}{erﬁjs%etnﬁggssage to the requesting
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
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thereof.

Figure 9 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.



15 Mobile Station (MS) manipulating NOS is exenplified by the

configuration illustrated in Figure 13 which is described in greater
detail hereinbel ow Client assisted NOS is exenplified by the
configuration illustrated in Figure 48 which is described in greater

detail hereinbel ow. 5Regardless of the configuration used, Netvvork

Qper ati ons System NOS) 901 sends at | east. one SI%I’]GJ |ncI udi ng
triggering evefftobdpStationt (ESIRANMPHRLNSTNOSTES; G§EPHHES &V ht Cgtfzguffaéwn

directed Et&sé}at\%cﬂ)ﬁlctb&t!u@ 16 Shicnab désbﬁbéﬁ%‘ 203 and cQbhedipw, @ certain CCT
and its value. Triggering event 902 is deS|g ned to elicit a defined

response from BApntgedstechtyOB0s exdnified by ubresondiggmatipn ilhbortedin IGgure Hat
Wil | causehfl\/cr? lggggplﬂne%lggreta{m g&gﬁﬁe&?ﬁ%ﬂ)wt o reevaluate if to continue

canpi ng on erent’ cell and provide a signaling
i ndi cafi on of RegihdleBve the chifizuCoioe udlst, Wattkork Operatiomk g etein NN GSy bl

902 activates a M5 (not in Figure 9) canpin n i ggered
cel1 that SIS Matef mutoeT SR et ek RO e AR 4B WEn A
CCT 15  offyj ?géiﬁid evERi®OVR Bfe8tc@ AP Sk IRRBEMER ANPO03 hitEcoRRiR N defthin
reception o the radi o antenna si ghal which can be affected by the

pover, tiCT adiithyeleor any ot her physi cal property of the antenna
The activated g’g%%ehﬁt? e%rﬂ@émstde%%a%'eﬁat gd Q@tﬁe Q3.

This data incl exanpl e, “nmessages t at 903 recel ves from
t he MB0anthussisslu@s tlgnqd)rmtmmelcaldéqumﬂé qaagi S eatmploespnt higeratl | ol VS
to communi cat.e W. 0 and ot h Vi C

stations ae[ 5 te é%n Eo n%:otn%nu Ea npa{l% 09 tl%eha ?151%?]\6 {30 di feltent cetlﬁband a%owde a
services (s@_aa)ng isdichion f atcttmtm@rto th&((]ohdeSt,woﬂor exanpl e, nessages t hat

the CN recei ve from RA for rout of servi uch as U

LAC update anq TR B AT haaciDar 2ok MR SE80 B Tir DLTHEe RANCo0s
receives @l(ljégefj:@tcéllttﬁa@-ﬁt%rﬂo'i irecbniiahde8yilSihe AT, O MpIf@ENGH WIS \{xl’thea CCT
non-related radio informati on 905 to the CN 900. Il)\lC)S 901 t hen coIIect

non- r éPat &8 2r&di e iMP crergtmnpid oo slersngmupeie thfepaipitial atceRtic @tﬂéte Tpgig
of hierar Qﬂt)énxiahs"i‘%haﬁ‘%lﬁm%%n bk %‘fte@té@gpltl% Jwe? utﬂh atzﬂﬁlt}pgf Qn smﬂ_

Publ i ¢ Net wor Non-r el at ed rad|0|nf mat i on
905 i ncl ugepedavathgentenst ed by tr| ggering event 902 which data

I ncludes LAC RAG YRARLGSvs TP traihni CRARUBHERL Phed' [ AYED) 19 REUEBE3. 16

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



902 to RAN 903 and collecting non-related radio information 905 from
the network, NOS 901 can acquire RAN 903 information. The
information derived fromtriggering event 902 can be used to

det erni ne various RAN i nformation whilth is derived from passive M
canping on a triggered Dcell. Such RAN information can be, for

exanmpl e, ©he s k&§a0§ Eu:cicf" Ballebig ﬁ‘&%ﬁe&gte&@dfo@%ﬁ&ﬁﬁ@oﬁ b froMBhd instwRRE e

fromcell. informati on obtained fromthe triggering event

902 can b&Qfs¥Y dan apmie AN Pheinfesiaton ng: (i) Analyze Cell

Qual ity of Serwi ( : e n 0, gV, rk
cell, utilizi n‘éh?ﬁlé.‘“c@%? éi\f%?% f?é@ ‘?@%@é@sﬁ"ﬂ%‘% aélrliﬁ, uit t%’ﬁ@%?m
produce aveoMarige infapnationdwitiak iindertviee fowne padsive W §ramping on a triggered

strength/ i that is received, by, M5 canpi on certain._cell and
bt onal | ST cvith dt B ol e s b Gt B0k PE SepT she R iihdtiRer

a cell proxphe@s HeROMSSBItMIce Grohbcefianpi Ng subscribers or not. (ii)

Anal yze Ms received QOS:. The NOS could al so operate on a certain cell

15 because of BANMBIUEapPheptyAcd from SieEigearing e 98p erhbeaed i parform
passi ve N@e%migg: on cell and not on a single M5, it is possible to
conpare the percerved RAN i nformati on (such as signal

strengt h/ qual i tiy of Andpzec@etpiQvgliyedll Samide dROSENWhey N2 ghdrates og any
cells),of the inspected M5 with res t ot o i

Che sifre. ebPf RRR S ESPotaido MEREEhuA Ry P Piene P 028
QOS whi | ecotcheye ikp,i indichngshamvealipsinic 20eeith/guadioy tat is ideeived by aylS

suggesting a high probabiljty for. faul a Ns. | iii1) Calcul ate
MBS est i maf¥8PTSCE F c?ﬁf.talv\ﬁéh %és"%‘ﬁé?@t %‘émoﬁeléwmé‘fé\féﬂg'c%ﬁ‘ Y Ang
radi o str eqedde/ Whhdr b PhhbvRRE a6kt 8hdee th REnFIAE siRskeks Widot, be a i st
of subscribers canping on the cell, and the received signal

strengt h/ qual i t§) of ApHrzeddPrecsivgd &1S: dhaNQP wuldvdsatisEis piy? edtajnscell
Such iyefo i 0q:esd § | Gal ion
of each MR UL S B B B P e T S TR e RBEh
identify aelt adl notower binge BéS.vie srpaasiylettogompdrt she Bycained| R4AN ngfouagtoor ed
CCT paraneters. i.t 1S, possihble to, requi.re ot _..conpi | i i

par aet or (1o ah el SeRERPLRLR byt EhE s BB paBRITR lsPdmil g <F
cell. In dasiesphedeM$/itnegett omlltdieerdviB ghmping toashe shneeddll. Socl feeults

desi gnated 30. nei ghbor cell, this, indigcates that r.adi o signal .
over Pap. xS WP o MS s bt QS atfary s 8 s g atbine
strengbh/ gedl dd ot Ohert B, BRicalROKInIG Hebdvigpwdabs d Mkerred by the NOS
as expl ained before. Furthernore, since the total nunber of M

canpi ng on t he (i} Falcalate Mgsesfjigafedgecatiqn: NhepdYODPPHRICE RAL2NE iyed cell
recei ve sepMi; ; Lghb t,Q. - , 2 LG
strength gglﬂ%/\lg?gl h{hgg%‘t;e? %tgn%\%%?l gngg%JIILHgét%gs léglf\ggcli ar?se%th%ﬂm aslggve?fal
appl i cat i ewbsgobdrglcangmng prie theRKlt andgthe togeiverhsighal acengtdqualiinef thetdladside

results t%SQon%h? €Ls %Xlsghgorﬁsng cells. Such information can be used to estimate the

ad

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




i . Load Bal anci ng: Wen cell resources becone overl oaded, the traffic
coul d be steered to neighboring cells. The CRM enabl es the systemto:
know whi ch nei ghboring cells are capable to offload traffic fromthe
overl oaded cel I, and how nuch traffic’coul d be steered to each

nei ghbor while ensuring that a certain standard of QOS i s maintained.

Theref ore ciff, a%QvéHSasR%ﬂ1%e‘? ot US ihgﬁéoulﬁpﬁeheﬂvg L&Vl@é’ ﬁ‘%ﬁlrth@ ﬁ&ghlforr Qun tie
overl oaded cell, to suitable neighboring cells in the ri

proporti orknOWheOr@ﬁ NS, Prestrenath ﬁlgW@ghtmféhweﬂmmld miquiamﬁial ly the
systemcould s g,
taking into co%gferaelra% %l%a(r?liop/go{l%ggh?a an cu 1;& en C%Hte gl%?éﬂ%ﬁ
nei ghbor i mgputtethes othébdyne Savi n Durin t| mes where low traffic

g L33 mgy g: g
capacity are needed su ist case at n| time) s cells could
e’ Shubomn t hua- r o5t PN TR Bl dorc et st P BBt g BaffG
network operator. Nedul€¥eki¥ere€hd n&ighticinb@ecid)Uthe TRM RSKIIGE SRR tAr €
critical for supplying coverage and shutting those cell will create a

coverage hol e. Ther E1%f &hiqhspeaghborae CRA 28 $RRPIR & 8Rag gatide dogs dief y

each cell as being coYEraQ&H! el QhcH'@ltfic LHRE B febred WERL Rei 9%%1
traffic demand occurs the systemw |l shutdown cells that are

crucial for coveragehilasduing 1hatswemhl tdndandard Qieis mmmmmb lelen:émd it
ral segpagal n. Ne' ghgoﬁos%‘d}l%ttoc%zer Qubs§ B ﬁ%{lxath gga%\ééi

quantitative 25 i nf ormatron about - over wentwo’
cells, the system cantablletr&cgthbplﬁ@eﬂfsl 1guh<ed1ghteplgbdnﬁbn ntgele&hé $1elvantin|ge

nei ghborl ng |ist th are reagy d_shoul d be deleted f t he
nei ghboring list. IE O A Rglﬁglogé WtFrIn HUlGHPE 4°Gve Wt%g'ﬁer
cells that are not bé’!;t h&lghﬁlﬁngfl:@@rp'oﬁ%l&|t§hn@@ﬁtok@n§d’e@£do@ﬁhmtdﬁﬁ
exam ned cell, and therefore should be added 30An optim zed

nei ghboring |ist wi fdBeereasioad penaghberbe efllsdr opped cal I's and
i ncregge overal k; QOB,apd SMW%n%%ﬁQH%@le%\lvlula ﬁtdaﬁ&lty akSh B USRS

10-22B"illustrate the Operation of the present invehtion in nore
detail. Figure 10 i the gaeﬂetlaghtzte*de)fsmwcelﬂmcrctuld bd shatdoani thiep mhétmg in

operation of NOS 90&1’1@1 galt\)/in n% de?eelasee%t ogtsctg Inletwook gep oy {rﬂlg{%ve A cel ed

information fromthe the se
cell 5Step 1001: SeoshidRadshot ﬂasw:ggmausegomeaseecgesaltfm S@bsmgeﬁbvmegd and

Step 1003 Col | ect ST BHF SEH A1 A EalcPYorGirdis e GOVE e o fhe CRM
Swi tchong Oiented BatgsteRQIuld elaRaGi euckdeB s atifgat & efad@tucial 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.
mi.  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.




10Step 1005: End; Figure 11 is a flow chart illustrating the
operation of NOS 901 when acquiring passive nobile station
segnentation information in a selected cell: Step 1100: Sel ect a cel
for PMS segnmentation purposes. 15Stepsgll0l1: Sel ect a segnmentation
paranmeter fromthe |list of Absolute Reception Signal Strength (ARSS)
segnment ation, Rel ative Reception Signal Strength (RRSS) segnentatlon
and combi ned ARSSIRR8I2BdUwbiatedbs ensratiphof e gresprtdeyestoprragrederilcan

be any CCT par e t t
Reception S gnalPets PasaEr AR Y e ok B BcfBEREE B o
Rel ati ve Recepfieprl02Q SSieghatellSor ebtginng(RRSS)foguaiondeontUME Pafofefsatileor

any ot her resho X,,response tinme, nmax MS di stance from
cel I, é@g%§§38?5§§m%ﬁhﬁ%§FﬁaFupercelved nei ghboring cells, etc.

Step 1502 CCCMSprdODE sbﬁ@macasmggah@gmegaggs&b Ekgedi@ldﬁlli n the sel ect ed
cell. 25Step 1103: le 1601 sets a. new EP Threshol d
(CCT) for at | é@gtw%ﬂé%hﬁsﬁiP{bg%%hhm;si&ﬁ%%té@ng ﬂlil@ntaﬁi @r@,ﬁP) PNVB

segnent ati on eggkqﬁ§3qkﬁﬁg@gn§ﬁ§g£ega£@@§;ers For exanpl e, ARSS
segnent ati on enploys Suitable Canping Cell (SCC) paraneters; RRSS

segnent ati on effsbolP94BEsnveCahpitdgnColrieneBdB)Ya pPRmta Radio @renteobianed
ARSS/ RRSS éégﬂentation enpl oys both SCC and BCC. 30Step 1104: REA
nodul e 166 | lects the reporting events and the prevailing CCT. 19
Step 1005: CCCMtepdddd:&Eni601 i ncrements or decrenments the canping cel
threshold to a new canping cell threshold. Steps 1703 to Steps
1705 are repeated for a predeterm ned range of canping cel

threshol ds. 5Stgfarel L0 OWEMchmduluerdeQ khdlepeitonairesos bel Rﬂ@@ﬁéquﬁﬁlg

Mode in the cell. Step 1107: CCCM nodul e 1601 reverts the cel
CCl to it §a§smetrpcéa|ﬂe station segmentation information in a selected cell:

Step 1100:  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.



configuration. Step 1108: NOA nodul e 1603 provides the sel ected
segnentati on of the passive nobile stations canped on the sel ected
cell. 10Figure 12 illustrates the operation of a Mbile Station (M)
mani pul ati ng Network Operations Systgm (NOS) in accordance with a
first preferred enbodi nent of the present invention. The Network
Operations System (NOS) 1201 Sends a triggering event 1202 through CN
1200 to RAN 1268p HMOPyGeiM gnasitenicOloperementyi gredeceanenty the spepingi el
cell at [ ain CCT and its value. The
triggeri E@N %’é%é\?g%t‘qwggﬁﬁé%n élgrrpl ng on the triggered cell that
are not in conflepaht toiStdps 1 HES CETepedded fang prduetetrnmnd mngs bHeampidpeceNS
transmt to sﬁ‘hg&RAN 1203 Radio Oriented Data (ROD) 1204 which

i ncl udes, thresho anpl e, nessages that the RAN 1203 receives from M in

order o provi gdgprag:o S@cm\/plﬁsdlﬂ@@éo1vm6héuvaiebme/%oﬁmomu@ﬂ@@tﬂe
wi th each ot her and ot her devi ces. MS al so transmt_Swi tchi ngl
14

Oiented Data P8pi)0%205CCOM trhedulg déphd@gﬂmthq selot GGInde dib i

messages LhatotienON 1200 receives from M5 that are needed for the
routi ng of serV| ces, such as UMIS LAC update and RAC update. The RAN
1203 recei ves &fep 1d68:a tN@Asmotltled 60y rriradevSthe ngtectod| speihentaEmdst thee

SOD 1205 to the PIOS collects the SOD 1205 from
CN 1200, Phethd Ongelségé)onsrcélr\}1 onthetsgfcg%cgﬁnlng nmessage 1202, and thus

can inber fr onFighee SONNEZ0AEs RODpE2M4n of 25 NEdlgldr Stalidn $m\)\&nmmmrﬂge

Station i pul ati 00 includi ng.three dul.es.a

Por | bor: - Nk TR s S R Ao B TSP o e of
1301, a R tdeRQinkMRRN. %@We&b&k {R6AY SysRay e0dBoR), @ﬁtﬁﬁ rk
Oper at | on%aleﬁtﬁncs rmdulre §03 The CCCM rr)gdulleS 130 ribEdiie

i nt eract s e¥FtH2 %tthwsb gnt 1200eto BARNNIHS. THESRNG o6t hHE ltshjéle%@ tq 20.
The CCCM &Hﬁ@e%ﬁ&lRA Pﬂﬁ? é}gdeé&n?a@rhtQcéﬁ%?@fmgé&{deu@@%&efﬂe m§gﬁng

conflgura on informatio for a selected
The CC&EM MIaetl‘caltmri‘@és:ameinlg @atfrp itngeeTadr eedltbhtcar¢ @I qeanpdinedeewith theat

af fect ca n nina h h

&0 “par ameker 7158 THBHREY Ehe O aTLisale RETCl PR R PebRE"
stations cROpad20hwhizh 1ﬁcﬂh®3tﬁd exahple,imdssagas RapdretRAY 1VD8leectiRd) frbar
upl oadi ng,reportjng events under . certain cire tances, for e e,
ibon chandihgy SR Bt ARy Eart T REATRGAGPE T3S BLs
the repor i aRY 8ikes daReksPTRS RIARLY thSsny BRRERR mﬁn&w toutd (BOISCA5
nodul e 1301 so it is able to add the prevailin to each reporting

event 28nd tpadludrebytis Betrititegrio msstapes th@&hfﬁ@H 0 1%@68 frae MEAABEUl e
1302 moni t,0L &4$6VGE %ut N%t&rsta%%% SEeBs 88ard ﬂA@\Gp%a{ée&nwkc N?)% 'The

interface between the C 103 and the RNC 10 nodul e
1303 pr oc &ed2@heceipdscdldber Reporttediy thy b, bufamdt\/ fﬂl“eméb therﬁg)moi‘ or
det er m ni t t, i i di noi r i .
regar di ngrgl%o((rfq)ﬁel\ﬁgerS k’rh%%6§ %8? élegt%fgécgsn% ggr%Dgé fg%gj\} %0%’ H’E{HS ﬁl%eltsm
shows opermpatviailing (Dtﬁggteﬁﬂg MBssapni 30| aidi thgs MG fSBE terSGIe g0y, ROPD pHEsi ve

nobi | ¢ _station_se ation.in mat i on:. Step, 140 ell for
IR 5Ot ot 1 G hous SRl G OB spniBibas Nad LD ndudss e
1402: Pr ef @iddats oRt fo0bwb: @iy a¥RiConFiediann thﬂﬁﬂ;dlﬁlolﬂU((XﬁCMb'\ nibdule
selected cell. Select a CCT paraneter accordi nﬁ to the sel ected

segnent at i18AL.tay/Repoating Eeant |Atht“élt1P’t1 SREAX madieViaP e Por Neteek SiPpisgony |
the passi vg. Rl [Ro3bahbals 1885PI AR eBCMenflee¢5Rdit&hdts 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



Step 1403: CCCM nodul e 1301 activates Reporting Mdde in the selected
20cel | by changing the value of its registration area paraneter to a
val ue which is not allocated to any one of its neighboring cells.
Step 1404: CCCM nodul e 1301 sets a né canping cell threshold for at
| east one canping cell parameter. The different PMS segnentation

types enpl f par anet er.s xanp S ment afi.on
enpl oys S&? %latﬁll © &Eﬁ:’é}li ﬁlﬁ’ Yt P S(V g&':mg%e Setaatlloé}rsré:?m é%RonéE{%gq seedrrcghtug? on
enpl oys B&zpoiGagpidig (R8A)l fof a&@dlmre@mﬂngresentaﬁﬁﬂeﬁoﬂ’mlmeﬁcm&ﬁbRRSﬁ

segnent ati on enpl oys. both S BCC. Step.1405: REA nmo e 1302
col l ects Fﬁ%nﬁ%p‘iﬂo @rlgé‘%gearlt%ecé?ijgcwgf)? i %%(f‘ Befule kb captures &g

1406: | &edR3Qhd | Péf&@lb‘[? 0§ SyRhrodB6d QIBNhS G GMieNB0T b llt is
30t hreshol to a new camnp (9 cell” threshol d. Steps 1404 t
St eps 2408blgrte age %aléwﬂmr Gl toreadie rapprting egentang @asst the arrfwmonéq fhe

t hreshol dgyoa Zdodvle S?.%géfﬁ’i%%k%é%éa ul?gf ir%}g%&%bsjeyelgleﬁ%%gég &u0f ag he

sane reason. eactivates the
Reporti ng Mﬁ&nétwoﬂhdledeliﬂteﬂﬁqcelbet\mm tha@fl$(hé03/aid1he BNO 1. regi stration
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Figure 14 shows operation of the MS manipulating NOS 1300 for acquiring
passive mobile station segmentation information:

Step 1400:  Select a cell for PMS segmentation purposes.

Step 1401:  Select a segmentation

15 Step 1402:  Preferred optional step to avoid sudden traffic burst on a selected
cell. Select a CCT parameter according to the selected segmentation type and set it to
its maximum value for evacuating 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.



Figure 15 shows a high-level schematic illustration of the operation
of the Cient 10 Assisted Network Operations System (NOS) in
accordance with a first preferred enbodi nent of the present

i nvention, wherein fromthe CN 1500 the Network Operations System
(NGs) 1501 send a triggering event 1502 to the RAN 1503. The
Triggering event 1502 is directed to a specific cell at the RAN 1503
and contai ns aStedf@l:n Ir k8 i pisfoyadlyeepearprblof F}ie@@‘@?ferﬁ}@%vent 1502
causes Ms canp th

conpliance w tE&?hlg@SCCTec%é eﬂléégllggrrg?gftj% Bita é‘%qﬁ @m E/{Oﬁtgtén a}{c%t(ie{}e
transm ssibpmeveDingithgyaleeoftits aepsstiagisn ama pmglnh@ tonammntal taduet he RAN

1503, Radio O ent Dat ich include i's not
limted to all 5 s}gggges (?%éﬁwr%\Od}l%Aﬁl?’%O@V?és ]i“i/ Cgﬁfs g:t‘rﬁll\/% ﬁ W%aér
t o progi deodiguvitioh. adequate radi o services that will allow M5 to

communi cate with each oth and ot her device 20 The MsS al so
transmt a MS tﬁe@gdé ‘e 11% é padile e 3PP iRygEdss ée stleetef e RBESYIg et 865
could be, xuswa%bﬂle @{aasﬁslc@ﬂlp&@orb@le ldigdis et o, SMS and MVB nessage,

voi ce and video calls, data sessions and the |like. The NOS t hen
collects the M5 Response 1505 either fromthe CN 1500 or sone type of

Publ i ¢ Net wor k I, r
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si mul at or 150perat| on: Step 1701: The client programnonitors the
canpi ng c&MPRtGRdcast channels; Step 1702:1f the client program

detects that apfRaROTE s sMPEGent assist@CNEMALE @Beﬁﬁ@ﬁs@ﬁteﬁl@(}os’%&ﬁ%s{oed
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moni t%' n%et hll?obll\f@ g’tgttldng.e qﬁ'-e) cf.'en'% e@xl)dlhé M504 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



Step 1704:1f the client programdetects that a CCT update nessages is
broadcasted it continues to step 1705, otherwi se return to step 1704,
25Step 1705A: The client program applies the CCT paraneter and val ue
upon the CCD simulator, if the M5 does not conply with the CCT it
continues to step 1706, otherw se return to step 1704; Step 1705B:

The client deactivates Regortl Mode and returns to stepl70l; Step
1706: The &wist fo5esePelm Gl ¢i8k Dresepttipaihempneisheeddar commerrial Bypesss,

30wi Il transMetiid. '?ﬁréQ{etdfrhgsoE%ﬁtuﬁM&ﬂéﬁtafﬁ%H' e 'cHéHt %Qﬁu&%ﬁ'b@%ha&fy
data, such as the M5 GPS coordinateés; 23 Figure 18 shows
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1801: S8l eattia Smj)Tmehimmn pna:r ametaues58hﬁ>p1naim21e@@€a&ﬂgmmmﬁnﬂ16@1and
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tr Repo de n.all as e
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sends a s@gONAddRHWRIITEES At hidddklcobliacRas SiPseobRitiate isthalde @B Kaarsmed
on the selected cell instructing themto run their CCD sinulators

1605 on a“EEanedriel uitehit gorbodimsit e &S rerduienwilkeqt sbangg (LegpEpmeteison

but instead will change Cell Broadcast message, which are messages that each cell

10 broadcast to all camping MS. Usually Cell Broadcast is used for commercial or security

uses. This method has the benefit of not changing CCT parameters and thus not

influencing the normal operation of the network, but requires installation of client side
module along with a network side system.

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

15  operation:

Step 1701:  The client program monitors the camping cell Broadcast
channels;
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 step1701;
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;



10 type. The CCD sinul ators 1605 determ ne whether their host nobile
stations would or would not change their canping cell under the new
CCT. CCD sinulators 1605 that determine that their host nobile
stations would change their canping ogll 107, the CCD sinulators 1605
send a reporting event to the network 100. Conversely, CCD sinmulators
1605 that determ ne that their host nobile stations woul d not change
thei r 15canpi n§igees 18 shows opyatin ofsbmeicat assisise Nyl @Pdpt acgpiripg passive
net wor k 1%bﬂ%tﬁf?or?%%@é%m%ﬁtﬂnqgau&égltﬂ@fbﬁl@w&%‘%teﬁﬁport Ing events
and the prevailing . Step 1805: CCCM nodul e” 1601 i ncrements
or decrenents ftee 1860mpi nSeleseh keli for @8Holegmewsationanpasesipi ng cel |

t hreshol d. 20S 03 teps 1805 are repeated for a

predeterini nedg%r%a’gﬁSéﬁof %eger?g? %n}:egﬁalgo? H%I%@ﬁtgfds. Step 1806: CCCM

modul 51601 de8gpilgat:es CHEMRepduli g 1Muges ianfitsh @TOAP Imes&ige o 118@gerNOA

nodul e 1603 pr.ovides  t sel ected segnentation of the passive nobile
stations %&H%@ag Hﬂ’d’? Héeﬁ&%sg&% @&%geefftwonésamped on seiegfgi e75 to 22

denpnstrat e pagghvgoIObi tE€CHt abiAR 130UNBREL Al ieBPESRE® QRssSIIRAN the
strength CCT paraneter in the case of five nobile stations M5 1,

MB- 2, M- Rassiye-motalgchtavens canapegdionghe pelealgst epllanstaispng heaetol rgn 1w CGRd
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| ocated in e overlappi ng reglon be A an
nmobi | 80st atpeoThMECD kisnllaoatl 605 deteroehd widBA thaudhdshmohibdsthteons tratildoor

MS-5 is located . in cell .109B.. 2 - Figur 0 0.201%) | i the
Fol Tow ng T HIGIHhitrE ‘el cuntne 51 paer s BV EBT CEbav B bz B4
MS-2, M5- BeteMind tantheMBoftmdtile sREieseNbule Bk theehinpingRell 107, Gigd COD
whether it is in reporting node or not% the reception sjignal strength
of each détRtied t¥P serdnd fepertins wakihiwdtest@icdl, &rEveasbied-CP
deci si on LRYAMSsNG08 EAMRIRFinE ehdt (ReiSBdEElobAO stafWRSE ol R ESinge their
denonstrate the MS Mani pul at ed NCS.
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.



Figures 21A to 21D shows the sanme states as Figures 20A to 20D but
instead of CCT it shows the sinmulated CCT and i nstead of native CCD
deci sions the sinulated CCD decision. These Figures denonstrate the
M5 assisted NOS. Figure 20A shows theginitial allocation of the five
nobil e stations between the two canping cells 109A and 10 109B at
time T=0. The three nobile stations M5-1, M5-2 and Ms-3 detect both
the cel |l s 109AFgntks 209BoaidP Heivike sadlowensetfamiation &g &Kaels of heifiveqaghiieng
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Figure 22B shows a hi stogram of how many MS receive each signal

strength range. The histogram assist in understanding the Quality O

Services (Q0S) experienced by subscribers canping on cell 109A; 25As
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for cell n I n connecte
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produces t(ﬂﬁer appflcaWon are related(%o [Rdcation 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.



i.Analyze Cell Quality of Service (QOS): the present system provided
network operators a quick (real tinme), and accurate status report
about the signal 25 strength/quality received by M5 canping on an
anal yzed canping cell and its nei ghbasi ng cells. The system operated
on cells in urban areas with M5 |located in private offices and
houses. Typically, in order to analéze %hﬁ cell QOS network, cellular
provi ders/operators utilize drivek PLERi cl es t hat physi cal |y

noni tor the si gRfkendt ieRBkNhaUald ¥ foloRibl dxemple§a®nhicBAINencdlatith WRS
then integrated with other systems that nonitor network activities
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segnent at i-Qn at were used t

seloct ¢ nd RAQB e HEHTREEr R Pie el PRy 2R Bhip b ok
Spresent sygham dSeferattal sttt "Be SRGAEDH a.f/zlsoéfféctbdd@dh@g |l fagiot RRtdIeSTT
steering path based on M5 distribution in the cell service area.

The presemfragtt ahfigisd it PR Tdymatidcentfer déctEqriameris(Hidn eocedures in

constant | ygi6 hai'ﬂgéié“Q ah{i af ﬁﬂo@edﬁf&g rRadi Oce@NVidsQRORAL Wi ChndeegH! t £dadn
optim zation of |oad bal'ancing between cells (Table 1). As a result,

t he cé@ac|(Wyf“(a?rgplpW&/ﬁé’ﬁwcﬁ@tfak@év/m%ﬂitmhe present 10system oper at ed
o 18 <53 OIPty A\ B8R S5AMREP I g caL S vere
redi stribution asl.efQhadinedQud¢vagn t-heo pbesenie Sigrtlequality as (dB)/strength
(dBm) that the mobile stations (MS) receive from the camping cell
analyzed.
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:
1. 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.



Load After
20% 444 42% 42% 555

10

15

20

25
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Load before Cell 30% 85% 111 20% 10% 222 16% 0% 333 27%

27

Load Balancing: Use of the present system enabled steering of idle subscribers
between cells upon detection of radio interference level or resource overload.
Steering relied on existing segmentations that were used to build a Cell Relation
Matrix (CRM) to select the correct neighbor for the steering. Additionally, the
present system used real time segmentation to determine the best steering path
based on MS distribution in the cell service area.

The present system produced a dynamic and accurate response to constantly

changing traffic and radio environment which resulted in optimization of load balancing

between cells (Table 1). As a result, the capacity of the service area which the present

system operated on has increased, fewer calls were dropped and more calls were

received.

Table 1-Cell load prior to and following load redistribution as effected using the

1il.

present system
Load After Load before Cell
30% 85% 111
20% 10% 222
16% 0% 333
27% 20% 444
42% 42% 555
20% 10% 666
12% 0% 777

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
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.

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



20% 10% 666 12% 0% 777 15 Nei ghbor List Optimzation: Wilizing
several segnentations the NOA constructed a Cell Relation Matrix
(CRM for cells in which it operated. The present systemthen
identified for some cells, a neighbofng cells list that 20 included
cells that do not have any radio overlap with the anal yzed cell.
Ther ef ore 4. r . . . I Lin
ol 15 11 ot kg goS I P b et bhopHRRIE Blcrd L LR SRR B 'S
t hat wer epres¢ntisystdnbne nei ghboring list but did have radio overlap with
t he anal yzed cell and consequently added those cells to the

Nei ghboring cells list. 25The end result was that the nei ghboring

cells list of raghpge@tihtet NBat easi@Neati)ts tod Mo pReaidd waichi A6 fhdethrion! y
cells with a radio overlap_ capabl e of supporting above 28 threshold

QoS, in adefctibeshin thheonirat pletspaigiesppedineals ayalsp dageyidgd iycqeraipgtionof

use of 1thg PLASRMUMBUFAGT CohvdrlARRAGS REGRs LPAle GeHkBh WhieRLMS &% Of
the invention, which are, for clarity,

brevity, described in the context of a single embodiment, may also be provided

separately or in any suitable subcombination.

10 Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all
such alternatives, modifications and variations that fall within the spirit and broad scope
of the appended claims. All publications, patents and patent applications mentioned in

15  this specification are herein incorporated in their entirety by reference into the
specification, 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
not be construed as an admission that such reference is available as prior art to the

20  present invention.



5 described in the context of separate enbodi nents, may al so be

provided in conbination in a single enbodi nent. Conversely, various

features of the invention, which are, for brevity, described in the

context of a single enbodinment, nay ajgo be provided separately or in

any suitabl e subconbi nati on. 10Al t hough the invention has been

descri begyh AT ¢08) MAgEH@N W th specific enbodi ments thereof, it is

evident that nmany alternatives, nodifications and variations wll be

apparent to those skilled in the art. Accordingly, it is intended to
enbrace all sych alst t f i |
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into the specification e sanme extent as 1 f each individual
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WHAT | S CLA system managli ng a ce net wor k
conpr|5|nﬁlamblurallty of nobile stations, the systemconprising a
conputi ngypl a k Roroiadihng Ht\g}{h lting
controllgp ofh% g?}ﬂ Q&8§%Hﬁefﬁpﬁc%nf? ured Qﬁ ‘ eStm

gener at i frgmaﬁdthmndm hgatam qf @abast one mOhmttatsqnqh@tlm thHPngFv @eﬁmng a@n 23
networ k. GORLIIOLd leali Snlinb @4l ARG ERRedBL B er BT €1 1 SATd Bl | east
one input signal conprises i“nformation for causi ng nobile stations
being in an idle node and receiving said at |east one input signal,
each to r eevakuat eThé R o?'gﬁlnlpl q’%}%etettl?sawt fida tong h‘!lt s%?ta 19?6 {t@(y ecific
access network or to rove to a different cel denti yl ng
in data oultqrarativgiwithin szid thdiozdéass rrewvarlsr k controller an output si gna
resulting froma change in location of at |east one nobile station
that in response to receiving one or nore of the at |east one in
- signal, had mdved tThe aydém fadr dpitn delwherein said at JeastTigpe gyt eranalf lnéﬁlé‘i:sm
1 mhere sent to a specific cel
operatlngﬂuﬁﬁﬁln s%%ﬁg%&ﬁloggﬁgggétaggegia&ﬁ- 3. The system of
claim1, wherein sald at | east one input signal includes instructions
for nodifying 4a reg tsglﬁérhocﬂ ahig 3C%€re91f séd Ca@'l!sast one input AStgnIlhﬁtcludes
system of claim 3, efeln sald at | east one 1 nput signal i1ncludes
i nstruct mﬁ%ﬁtfp@ﬁrfomdthwfigrﬁgceﬁcwmg Geasiildgl seidrcelbhol d of said cell.
5. The systemof claiml, wherein said conputing platformbeing in
comunication with a cellular network and bei ng configured for
noni toring thé spedh¢ | wrsiem| [of oflainhel, r alifeinaceds commtingr Katfam eishaige

in regi Stzorﬁ%ﬁxﬁ&tl@ﬁ Gath a%@lﬂ(leg e@voﬁbﬁﬂ%mg@o%reﬂqglﬁomﬂoﬁﬁé 018 @ﬁe'cf?i@ A of

said registration area. . The systemof claim 1, wherein said
i nput si eaedip acepdn petwdrk Hr |ar@ew la regigragen areal ier iaotharge int CE'Bgad/or
one of tggmggghggw§g@§hgﬁglggéng in an idle node. 7. A net hod

for managing a cellular network conprising a plurality of nobile
stations, said nethod conprises the steps of.

6. The system of claim 1, wherein said input signal is adapted to induce a change

in location of at least one of the mobile stations being in an idle mode.

7. A method for managing a cellular network comprising a plurality of mobile

stations, said method comprises the steps of:



30 (a) generating and sending at |east one input signal through said
radio network controller to said radio access network, wherein said
at |east one input signal conprises information for causing nobile
stations being in an idl e nmode and retkiving said at |east one input
signal, each to reevaluate if to remain at its current cell of the
radi o actess sarwtinkamrsendingntcesttooe apei sighelrtbiotghcseld radianefworkigpntroller to

i dentifyj : t ) :
output | SPER sy SELE SR LERPYER ol Wb SRPRIR BB Sitoflanfil] o
mobi | e statsmgmcbhmtatnons bmmn@edlt: oode gl rwem\gngm'el ayeastyme inphit gigrel, atch
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of claim es I nstruc

regi st r atélomdar ea code of a cell. 9. The method of claim 8, wherein
(a) further i iy r I .Qr_ D I Thr h
said cel pﬁ 10. tgg %ﬁ%g%g Bﬁgét}egi%%s%? re{f\lhoer%g?oﬁ (grbtro or cé)gt%gtasll Isregjlhgng

one i dl efrmhidhengs iralbtation bhat d@stdnamebily sstioathatin respatat ® t@iviE ae vadbe
access CARt ALLSrURAN SAAEHECLLAN Ol IR gioor L g cel . 11 The

nmet hod o ation update includes said
information relating to said at Ieast one idle nmobile station. 12. A

bt i ni ng_ i nf o1 mat a0 ARt AT YRR I RESaEoMRE Iy ot Bhpe g

i n a spedoigfsiratiopakda code dflaeeleby det erm ne a |load state of said cell;
and (b) steering idle nobile stations away from said specific cell
to said neighboring cells. 13. The nethod of claim 12, wherein (a)
further inclufles déhemnthod afclzml SHadercmyaciuttyergichsias dhstoetions firimddifying

met hod of, cgh hhihg Thile Ll 8l | S ef fected by:

10. The method of claim 9, wherein (a) forces said at least one idle mobile station
to send a registration update to said radio access controller upon reselection of 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) located in a specific cell to
thereby determine a load state of said cell; and

®) steering idle mobile stations away 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.

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



(i)generating and sending an input signal through a radi o network
controller to a radio access network; and 31 (ii)identifying in data
outputted by said radio network controller an output signal resulting
from sai d i nput signal, said output s¥lgnal including said information
relating to said idle nobile stations (MS). 15. A nethod of reducing
the ener ¢y comdsotifyingdn deth ontpetted|bylszid radet natw &k oprodercn ogpniprignel meplting
(a) obt aini.ng i .mat i .o i no i i | . .

[ otated g e R o SRl Ol R R A0 S MR ol
each of stafiahsgMbrality of cells; and (b) shutting down specific
cells having a load state |lower than a predeterm ned threshol d.

16. The nmethod of claim 15, further conprising steering nobile

stati ons canpédt onAsméttodplerifcing tbe bhesgyt ensminghibof k welua|nisvorkl Fpetite
met hod ogorﬁérggng} 15, wherein (a) is effected by: (i) generating and
sending an 1 nput signal through a radio network controller to a radio
access né&)wor kbtaiaimg infoimhation delatingf tpiidlg mobild staiomufMit lbetkdbyp s pludlityadfi o

net wor k t . Qut UL Si r ' fr sai,d i nput signal,
cai d_out G e e Bl e S b B, " ™1 o
mobi | e sttat i orstt{lyBpwn s@cilicrelishorngh lagd sete &dvwen thaa a pelié¢termatedttiiroshgld.
matrix conprising: (a) nodifying a cell canping threshold of a
specific cell; and (b) tracking novenent of at |east one idle nobile
stati on canpi ng at Thaindthspeixidfiing S cletther comprisimei stpatiay holglesrtibnsgamped on

generatingy g&gﬁg%ﬂs téﬁéi&%&‘?&sceﬁﬁt rix according to said novenent.

17. The method of claim 15, wherein (a) is effected by:
@A) 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 at 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.



19. The nethod of claim 18, wherein (a) is effected by: (i) generating
and sending at |east one input signal through said radi o network
controller including instructions for difying a registration area
code of a cell and for nodifying a MmCanpi ng Threshol d of sai d

cell. 32 20. A nmethod of obtaini ng) | ocation information rel ati n(t;
an idl e nobi| 0 st athi BFNOG Heodimtipp EGRPRIPEING ity ihiRiidsmaRyleatater
Canmpi ng flRnheshalempisisal d cell; (b) assessing a strengthquality of a

signal received by a base station |ocated at said cell fromsaid at
| east on&)i dl éloﬁ%ilg eCelt Grmring Thipgoldegyaidedler mi ning a | ocation of

said at [gast aQE‘s‘é‘mg gl &rex@l@hﬁaﬁtﬁ&f% 901 BRSOt BNa B disibl RRAENACMR dclly

of said S|gnal 21. The net hod claim 20, wherein (b) is effected
by: (i) r@@ﬁ@é&ﬂ?ﬁ@@%@%@hﬂ? ﬁﬁloananidnput signal through a radio

net wor k ggnt fQét&ﬁﬁmBQ a1dcHn0 0PGBS NRE%:WRHe ldlea%bﬂe('s'ca}xoﬁ datddi by 's@ﬁ
in data outputted said radio network controller an output signal

resul ti ngtrqngf(ljt{ﬁuglg}’a%lqaﬂﬁﬁna l5j gnal, said output signal including
information deriving said strength/quality of said signal received by

said cell fromsaid at | east one idle nobile station.
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.



