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DI SCRI M NANTS BACKGROUND Field [0001] The nmethod and system herein rel ates
to commuRy§abds@issiyst ens, and nore specifically to apogtdiemdsandsssystem for
determ ning the position of a nobile gtation based upon base station
identification and a repeater discrimnant. Related Art [0002] The

comruni cations field requires accurate _posit.i y
i nst ancesEFP ATHFERF 5. 0h NS O@%‘fﬁ ?,%N %Plﬂog Qforpa%]!‘s%ﬁoénﬁ;sg&ger sonal
communi c&T PO sYSTEM™C eVl ces, user equi pnent (UE). d obal
Positioning Systens (GPS) offer an approach to providing wreless M
position determ nation. These systens enploy satellite vehicles (SVs) in
orbit aro®BCKGROEANIh. A GPS user can derive precise navigation

i nformati EE : ncl udi ng t hree-di mensi onal position, velocity and tine of day
t hrough i mati on gai ned fromthe SVs. [0003] An exanple of a wreless
position et i ONrieYSéRea kfd fbteMhardih Rel@edFToniBEREMOh syRANNAAE &fthd Ng W t h
one or nore base stations (BSs) in comunication with a core communi cation
net wor k. TFersifigBllnite ¢ Bethediand aystsn fiprt deteamiyng theoppsifionering ARPiloAtatihdul e
(PDV, al entity (PDE), that
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assi stance data to the M5, anong other functions. Typically signal

acquisiti %g asg'! gtance data is derived fromthe PDM s best understandi ng of
where the f urrently located and the M5 clock state at that tine.
[0004] Ongoosay | NMThshéspmbikieatiBRAVFERL Rt e caraleog@itioninfsinati@t & many the M5 is
t hrough networ k- based range neasurements. Network-based range neasurenents,
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position, velocity and time of day through information gained from the SVs.

[0003] An example of a wireless position location system is an MS with a GPS
receiver, communicating with one or more base stations (BSs) in communication with a
core communication network, The MS also communicates with a position determination
module (PDM), also referred to as a position determination entity (PDE), that provides
an estimated position of the MS and SV signal acquisition assistance data to the MS,
among other functions. Typically signal acquisition assistance data is derived from the
PDM'’s best understanding of where the MS is currently located and the MS clock state
at that time.

[0004] One way in which the PDM determines a location estimate for the MS is
through network-based range measurements. Network-based range measurements, also
known as pilot phase measurements (PPMs), or advanced forward link trilateration
(AFLT) measurements in IS-95 and IS-2000 communication networks, are range
measurements to a cell tower antenna. Range measurements can be useful in
determining a reasonably accurate position and clock state for the MS. It is possible,
however, that range measurements are skewed by signal time delay encountered at a
repeater located in the transmission path between a base station and MS used to amplify

signals transmitted in both the forward and reverse links. This time delay may, for



signals transmtted in both the forward and reverse links. This tinme del ay
may, for WD 2006/ 076600 PCT/1JS2006/ 001256 2 exanple, delay PDM | ocation

al gorithnms from converging on a position solution, produce an error in

posi tions@biskiRBee OF prevent the PDM from arriving abcguRfnébdigye sol ution.
LO005] Regardl ess of whether MS posithon is determ ned through range
measurenents, global positioning, or a conbination of both, position
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di fficul t¥ 1| n receiving and transmtting an adequate nunber of range
signals o Pa%%ei vi ng positioning signals froma global positioning system
Even w t higosiepe®egirdleos abfe dwhdthé@r MSapoditiéh Sisr Wetetfiiied O ltiraui ghi Flgn@ posi tion
solution for a M5 located within the structure may be difficult. [0006] A
need exi sfEAHFMENtyE{qdaHPAHEPIEREs OB A CPRaIa5i R PR wgm SRHeR At ¥ns for
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difficultyin Teceiving and transmtting ranging signals, or for receiving
posi ti oni mgamsilgrdivgldinganade of gbudyete, srsk ind lowramysyyitt glass, stmvawhl[n@om] ne
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di scri m nagibémott faﬁge tsrgaalsn@ﬁ teedvmgggmaﬂtmﬂhg tsﬁ'gharseﬁemtaarglobél dqlﬁcﬁﬁngn nant" is
a characteri Stlﬁ a repeater gnal fromwhich the reﬁeat er can be

i denti fi edYSPhel VS HR A ﬁeé}fif‘te’céﬂ?a L Frei5er thEi $HUSHER: OFYRRG .2 PESIHRYy be, for
exanpl e,  ogREefoL AALS iceaBd dedint Re ithRnheReRbeRirSb@Nal . Al ternatively, it may
be a nodulation that is applied to the signal received at the repeater from
a renpte $0086] on A sedseexiBh @ aoBeBed pd %}ﬁ@mr Bpleiaepves PRatigd sUNENSIA nay  be,
for insta t i pul se
rodul at 1 o ik et AACREHAR & RN for RERMERRKAICRIGAL MBS 2V Be a
si gnal chaleafm@amdstrammuthag rangrEesignalsoor fos raddemg positidning sgedt Fomsi gnal or
it may beg? 1fﬁ?fstract eri t| ¢ such as the absence of nodul ation or the absence
of some at{PARELOPRE SY¥¥Peat er signal is expected to have. O her

di scrim nant enbodi nents are described in further detail hereinafter.

[0008] If the regeater transmts a discrimnant, the receiver of the

transmtt
[0007] One way of accounting for the error in a position solution when a repeater is

in the transmission path is through the addition, or deletion, of a discriminant in the
transmitted signal at the repeater. A “discriminant” is a characteristic of a repeater
signal from which the repeater can be identified. The discriminant can take many
different forms. It may be, for example, a code that is added to the repeater signal.
Alternatively, it may be a modulation that is applied to the signal received at the
repeater from a remote station to be rebroadcast by the repeater. The modulation may
be, for instance, amplitude modulation (AM), frequency modulation (FM), pulse
modulation (PM), delay modulation (DM), or combination thereof. It may be a signal
characteristic that augments or is added to the repeater signal, or it may be a
characteristic such as the absence of modulation or the absence of some attribute the
repeater signal is expected to have. Other discriminant embodiments are described in
further detail hereinafter.

[0008] If the repeater transmits a discriminant, the receiver of the transmitted signal
may then identify the discriminant as being associated with a particular repeater. Such
methods and systems are described in U.S. Patent Application Serial No. 10/004,177
entitled, “Method and System for Identifying Repeater Traffic in a Code Division



may then identify the discrimnant as being associated with a particul ar
repeater, Such nethods and systens are described in U S. Patent Application
Serial No. 101004, 177 entitled, "Method and System for Identifying Repeater
Traffic in a Code Division WD 2006/ 076600 PCT/ US2006/ 001286 3 Miltiple
Access Syst erWO 2ep76000S. Pat ent Application Serial No. 10PSTESTBOOHALS t1 ed,
"Met hod and System for Identifying and Mdditoring Repeater Traffic in a Code
Division Multiple Access System "™ Knowing the identity of the repeater then
all ows the  spétiepis tsoee SebianricandidSoPaan Amalicetrm ekl NooAOBes a80 omitied,
accordingly. [ r td Lyt J a t erei_n~Lacl udes
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r epeat er - di sciivikioaMuligmeRicoms Sestem.” daswingmihe idenpysif theorepéatdraheredlionn the

associ ated with each, conbi natj on.. Advant ageous|. t he. t hod and system
det erm nes r eSEISRP ’inﬂec?ﬁéjioﬁ?‘?ﬂlﬁglﬁ%oﬁlt’gﬂs HE%H%%%H’&Won syst em usi ng
the database. [§gd010] Mg DadtidRlAIEAE fdthod ahdeyste MaEid ihdlides agokiEibe Bdcetion

processes a received signal transmission to inplenent a discrimnant to the
signal, and tdaiBasetef hape stafip ddassifigationg mad repegisr-disgwaiiant eemiingfas. prd
received by a Lle.stati [ : bSGH M NEHLt sQci at es
the discrim nzlalﬂ}tag%\,ipt% ﬁﬁgéggﬁﬁ%ﬁpaég%%%ﬁﬁhsﬁoﬁ%gégl;\oglgl{l?e g%atalgg%s éclgéi:ver
posi tion i nf ommttddomd systdve ndethenaresi reexlvey ageion pinfortiagordiis cr icoinmamicaaerd

base station by access{ ngi tEe position | ocation database. [0011] The net hod
and syst em caf S SFAREEVAEYA6e i npl emented in the reverse link, where a
repeater procesges a WRELinMSEmshteMah thd dRS@IdS HhiQNa trepehteP lpedRites & received
discrimnant to the signal, and transmts the processed signal. The
transmitted sistER8] UPRSTHESIE (R dmBlpment BadecrapiatioR, MiRhfightlddiedrasmiip the

di scrim nant ga?&eéséé % At 8e LRRASCHEM RaRLeiVid Y AmoBAt SlaBbh, alhidl @Réhs
source. Mbile station receiver position information is then determn ned
based upon t héhaddisziminimhand asspdatbathe dtcamimmt With athafticobar isignalppurse cMobilg t he
position |ocati.on d hase. ;l,g! . - fur. e
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and system al [t poglirhtei i iSY B CaM AligrAY Yy DPRRIPISEICRGH TBS LRV d ™ Ker i n
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station identifications, and associated position information;
to the signal, and transmits the processed signal. The transmitted signal is received by a

base station, which detects the discriminant and associates the discriminant with a
particular signal source. Mobile station receiver position information is then determined -
based upon the discriminant and base station identification by accessing the position
location database.

[0012] The method and system can further be implemented in both the forward and
reverse links, whereby the repeater processes a received signal transmission to
implement a discriminant to the signal in both the forward and reverse links,
Advantageously, this method and system allows position confirmation.

[0013] The method described herein further includes creating a database of repeater
discriminants, base station identifications, and associated position information;
identifying a discriminant of a signal transmission; identifying a base station associated
with a signal transmission; and accessing the database to determine position information
associated with the identified discriminant and base station.

[0014] The system further includes a computer readable medium embodying at least
one set of instructions executable by the computer to identify a discriminant of a

transmitted signal; identify a base station associated with the transmitted signal; and



identifying a discrimnant of a signal transm ssion; identifying a base
station associated wth a signal transm ssion; and accessing the database
to determine position information associated with the identified

di scri m Rggbocdskelase station. [0014] The system furt befusbmbrsiess a conput er
readabl e nedi um enbodyi ng at | east one set of instructions executable by
the conputer to identify a discrininant of a transnmitted signal; identify a

base st at ljoRrAge gsiiﬁ%@siasm bibort 16 idenanahibdBfinslt N8 bhascAtli AOrROORIHY 6600
PCT/ 11 S2006/ 001286 4 determ ne position based upon the identified,

di scri m nalse inghedes gseompuier irendably eediys eaRpdyang & positPudRsation dgnhase ef r eadabl e
medi um e"gfg%xl' cg&n%m%?é at\s'scg)c@gr\t‘]-:ci)&/?ch'r a@?stcﬁpaac%%nﬁr{icaﬁbg@ terfl 1§a%§ Lihdpnt s
associ ate th repeaters of a conmunication systen base station

i denti fi caddnafisgtioasdandqsisition rinfonhatiamadssamated s/ithithe egnali dikcrinhiearss gmdl

discrim n%nt s and, bf\ge station identifications. DRAWNGS [0015]

Embodi mentCaseofaioRddeafilcatislsd met hod and apparatus are shown in the
following figures, in which |ike reference nunbers and designations indicate
like or simlar parts. [0016] Fig. 1 illustrates a comunication system
with a rep®BABINGS0017] Fig. 2a provides a di agram of a repeater

| mpl ement '[&ﬁsf d'ﬁrﬁﬁé(ﬁ!{l&ﬂ?tof'tﬁe ti&10sE@ IRESh b Kppd: Q94 Ble Bhwn 2P BL OVI des a
di agram of a repeater inplenenting a discrim nant’in the reverse Ti nk;

[ 0019] Fi doll®eingifiguiedem whidh didee anfecdnca nnmpeatapd desighativentndicptaliké scri mi nant
in both the.forward and reverse links; [0020] Fig. 3 provides a di agram of
a robi | e SBR[ 0021] Fig. 4a provides an outline of a method of

det er m ni n@o18Pbi | Bgst idhiteies dRSinhir@dhtith bystezl WBh @ réPester;i M nant i npl ement ed at
a repeater; [0022] Fig. 4h praovides an outline of another nethod of
det er ni ni r{gﬂl[r'ﬂabi | ldgstaanrpyfies peegiarbel 1MePealetiimgleaeaiing f dirmans Wﬁﬁ%rrent ed at
a repeat ergy A Q983 Fig. 5 illustrates a comunication systemw th one or
nmore repeaters; [0024] Fig. 6a provides an outline of a nmethod of
det er mi ni 1@01GdbI | Egsitapiovides pdvgtamoef aitepedteriimgleancdiing pidiscrmptant mpghenent ed at
a repeat erre\i/errlseahnti(?gi on having one or nore repeaters;

[0019] Fig. 2¢ provides a diagram of a repeater implementing a discriminant in both

the forward and reverse links;

[0020] Fig. 3 provides a diagram of a mobile station;

[0021] Fig. 4a provides an outline of a method of determining mobile station

position utilizing a discriminant implemented at a repeater;

[0022] Fig. 4b provides an outline of another method of determining mobile station

position utilizing a discriminant implemented at a repeater;

[0023] Fig. 5 illustrates a communication system with one or more repeaters;

[0024] Fig. 6a provides an outline of a method of determining mobile station

position utilizing a discriminant implemented at a repeater in a region having one or

more repeaters;

[0025] Fig. 6b provides an outline of another method of determining mobile station

position utilizing a discriminant implemented at a repeatef in a region having one or

more repeaters;,

[0026]l Fig. 7 provides a block diagram of a repeater;

[0027] Fig. 8 provides a block diagram of an embodiment of a repeater in

accordance with the method and system;

[0028] Fig. 9 provides a diagram presenting an implementation of the discriminant

described herein employing AM modulation;



[ 0025] Fig. 6b provides an outline of another nethod of determ ning nobile
station position utilizing a discrimnant inplenmented at a repeater in a
regi on having one or nore repeaters; [0026] Fig. 7 provides a block diagram
of a repegbebijsob&0®x7] Fig. 8 provides a bl ock di agrampefr@nogsbess nent of a
repeater in accordance with the nmethad and system [0028] Fig. 9 provides a
di agram presenting an inplenentation of the discrimnant described herein
enpl oyi ng (g yroduli atiogsevidl LARGARTARORIRGH iHERARAA0A 3Bhe diclig28] Fig. 10
provi des a di agram presenting an inplenentation of the discrim nant

descri bed dn@rlb«?dwheémlewilwgw%ﬁadyn Btion; [0030] Fig. 11 provides a bl ock
di agr am of. they_e i : i ] 1e et hod
and syst er[rgﬁF]SOS%rlg'Fﬁg)Bgfgﬁ%gﬁaolgécé{g%ﬁ%?%igérng%f leﬁ%g@%%ﬁ‘ ﬁga\g&rﬁeegtg%rb%gdi ment of
a signal ateoademng tvithcheayiethbdasisyatmal; t r anscei ver depicted in Fig. 11; [0032]
Fig. 13 provides diagramijllustrating an alternative enbodi ment of the

di scri mi né?ﬂg’l]proc,lgg'ség BOVEEFY.2 ﬂﬁgl?’@dggitraﬁpé.o@4 eB#”B@P’(TBE %4 ¥iBgtam showi ng
exenpl ary t&Rdhiked bptHaRadondRlafieNeddRedin®igain controllers of Fig. 13;
[0034] Fig. 15 presents a basic repeater configuration with respect to the
orientati 39032} el dfigy &3 peovadesrbiagragy Hluseaiinghaps alterpaiive ginbogitaent bt er ;

[ 0035] Fi 'scﬂiﬁﬁr&%?féﬂog%%r%fﬁg@@fam showi ng a repeater configuration in which
the link froma repeater 0 a base station is acconplished via a |andline;

[ 0036] Fi g003317 pridgi teproaidds agizgrano Shawing peatary confrolgpigratsi oavided Whi ch t he
server aqﬁenna i§ ﬁ S%fgglh_y of antennae distributed in a plurality of

| ocati ons; ft%%ﬁnlig' Srp gp vi des an enbodi nent of base station el enents
whi ch di st[po3gpi shFigsippadentsremeic vestater eonfichetion biithgepbattb et otiedtadon epeat er
fromsignals received directly of  the base station; [0038] Fig. 19 provides
an enbodi feAtvedP agpetilestalien.Paseltdiventnd [RFeE di sti ngui sh  signal s recei ved
fromthe | e Stigt 1@&0\[«1&%3] c{i%quﬁtsﬁéwfnrgoefr,}egha&aéo%ﬁ%%ﬁbﬁ/%@w‘ﬂicﬁ@ﬁé! y from

the renote station; and [00 20 provides a diagramillustrating a
conput er Jinktirom 2 repeatemty ald@sagtaign is accomplished via a landline;
[0036] Fig. 17 provides a diagram of a repeater configuration in which the server

antenna is a plurality of antennae distributed in a plurality of locations;

[0037] Fig. 18 provides an embodiment of base station elements which distinguish
signals received from the mobile station via a repeater from signals received directly of
the base station;

[0038] Fig. 19 provides an embodiment of base station elements which distinguish
signals received from the mobile station via a repeater from signals received directly
from the remote station; and

[0039] Fig. 20 provides a diagram illustrating a computer system that may be used

to implement a processor and other elements of the method and system herein.

DETAILED DESCRIPTION

{00401 As used herein the term “mobile station” refers to a cellular telephone,
personal communication system (PCS) device, other user equipment (UE), remote
station, or any remotely located receiver in a communication system. The method and
system described herein is applicable to communication systems, such as but not limited
to wireless position location systems, utilizing any communication air interface.

[0041] Ranging signals are not limited to GPS satellite vehicle signals. For example,
base station (BS) signals are commonly used for ranging, and the ranging signals need

not be communication signals. Signals acquired for ranging purposes are not limited to



to inplenent a processor and other elenments of the nethod and system herein.
DETAI LED DESCRI PTI ON [ 0040] As used herein the term"nobile station" refers
to a cellular tel ephone, personal comrunication system (PCS) device, other
user equipment (UE), renote station, or any renotely |ocated receiver in a

comuni cagh9mshYghem The method and system descri begchais8iofodSseppl i cabl e
to comuni cation systems, such as but gnot limted to wireless position

| ocation systens, utilizing any com‘rum cation air interface. [0041] Rangi ng

si gnal s a ?%ivksii . tl\%ltl FRss 3&/ M e ﬁ@fs&ll R1cHild n‘%l@co fniERAP! €,  base

station (1 signal s ar connDn or rangi ng e rangi ng 5|gnals
need not Sysgemd i) catGlarl Sygemalie. M@rlkyr@ﬂnsnmcpmoned}SMb Slglaaig ibagmawr poses
are not d t 0. WD 2006/ 076600 PCTI US2006/ 001286 6 Code Di vi sion

Mul tiple Anl ONEHBES, Uni ver sal Mobil e Tel econmuni cations System (UNITS)

or G obal st emT}@rteﬁ:ﬁ)b&drﬁp@mﬂp[ﬁce@bi”pas“ﬁlmlng n@adSis ubddl hefay to i ncl ude
ot her types [0042] The term "conp processor", or "processing neans"

i s used hésfer geqeslly, & érPrQ&fﬁ@P&P]eyaﬁpéraglsp‘?ro@FEWﬁlaH} SORBPAICAERTs YR & er ni nal

i n communi Q@éiélﬂlﬂam ta‘ﬂ &atul n@%@aﬁﬂﬁa@l@wﬁ@ﬁ% RidBeldPIRUARRIL & Wobgl ess
handhel d devi ce such g bi'le station, base station, repeater, or server

such as a sRDW, Brayishagom xppmﬁessmermr sotthey a PEY\I h@ll@ma piegesiaaoe othes el |
knoun by 1068 SKLLhgeke! 0 W6 Bdvn FAGHse SQMRY ST e art PERECRSRPuLrOT

"processi Rg- Heans rre i nel u hé "necessary onput e
readabl e" “prdesor”’ porp@rdoessmgrhmnfwmmed mshe:iaa@mahhr&el tHeatee¢seary Geomsutdrn

conmuni cati on t he nece eadabl e .nedi a. The term
onput or TFEARAD it e BF AU SR Rper U PE AR CRERLPER PR Bl
provi di ng thdgdckssatyl wﬁspu&&-raad%l@crﬁ&ﬁ@ 'Th WX RedputePReadahle ntiffnRFRL N, the
term "code" and/or "software" refers to a set of instructions that are

communi cattedny meélum %bn%elpatmgmgpwd@@ﬁpﬁ@éhonséa@amp@es&@dplacxeﬁwnt ake many
forms, i “C%su&&{emm@ (3% “%‘g& e&d/dyasoft {’ ar}__éf%#sa&)'zl &t B’F%@ucu t‘ﬁ!ataa&&%l €

medi a", trans Ssi on Incl udes
exanpl e, aphimaicaed toragretssor. di sks such as used for a storage nedium

- comput er PEaban! SRS Bl dH TR SRuonTT ORI ieE BGREITRES @ di sks,
nmagneti c  thafRn- vl nBAGNEEVAatiE GhdditB, a@‘m\s{hﬁé’mdﬂ hetiaoptN&avolaBei um  RAM
PROM  EPROV| FLASH EPROM and ot her nenory chips or cartridges, a carrier
wave, or media” includes, for example, optical or magnetic disks such as used for a storage

medium, “Volatile media” includes, for example, dynamic memory. Common forms of

“computer-readable media” include floppy disks, flexible disks, hard disks, magnetic

tape, other magnetic mediums, CD-ROM or other optical medium, RAM, PROM,

EPROM, FLASH EPROM, and other memory chips or cartridges, a carrier wave, or

any medium from which a computer or processor can read. Databases, data, and/or

records can be recorded or stored on computer readable media.

[0044] Each repeater, mobile station, base station, control center, and other

components of the communication system described herein include the necessary

. processing means to perform the methods described herein,

[0045] The phrase “communicatively coupled” és it is used herein refers to a

coupling between system elements wherein information is transmittable from one

element to the other, whether such information is communicated directly, or via other

system elements.

[0046] Referring to Fig. 1, a diagram illustrates an example of a communication

system 100. The system includes one or more control centers 10, and a plurality of base

stations 12, where each base station 12 communicates with mobile station receivers 14

that are within their respective service area. The service area of base station 12 is



any medium from which a conputer or processor can read. Databases, data,
and/or records can be recorded or stored on conputer readable nedia. [0044]
Each repeater, nobile station, base station, control center, and other

conponent onmruni cati on system descri bed her ei p~i jshe
necessary%(géog%:/@gguﬁng means to performthe nethods desﬁ?@%&%ge?n. [ 0045]

The phrase "conmunicatively coupl ed" a is used herein refers to a

It
coupl i ng bet ] e t rein.informtion.i itt.aple from
one el ormpt R BT R R OE! S oF sHR boRhik bt RRRHbHER
directly, gation @9t beican sifsitbrlyetmmamnticate wihdiake Refion ri2n@liltplEisgrvick, a

diagramil |l ustrat an exanpl e, of a,comuni cation__system 100. The system

i ncl udes offt asotlyplﬁ%fyeov Blﬁl_f' (@ Proy tENECLIE A eaarﬁq'm_ iatW‘r’%]% S&é’é’@ P&t at i ons
12, where gaghcoRasficutios Woth nhere GRATBABILARE @FioW pdHiMALY & (& AbbiRstitRmel vers 14
that are within their respective service area. The service area of base
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structure 16 wthin the coverage area of a serving base station 12. Although
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structure 16,..a repeater. 18 is placed in the signal at,g bet ween,. base
Station 12 RifERAREhE e SpRuRRaRal fald i FORTR roPRid REVEEDRETC

recei ves, bampti MSes4 a@dblask samioni IRSREpeatet 08101 i BpldnthtsSdigutimbinard 38pinh t he
forward and reverse links between M5 14 and base station 12. Repeater 18
al so i npl e e hedfosard o FryRtse k. hayings siEapre ASOsigieqayth EPeaaVate & i nk,
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any given repeater. Therefore, a particular discriminant may be associated with more
than one repeater. One or more antennas 20 within structure 16 further receive and
transmit signals between repeater 18 and MS 14,
[0048] When MS 14 is in the service area of base station 12, messages can be
transmitted between control center 10, base station 12, repeater 18, antennas 20, and MS
14 via forward and reverse links shown at 22, 24, 26, and 28, Link 22 typically consists
of a cable or radio frequency link, such as one or more T1s or a T3. Link 24 typically
consists of a radio frequency link. CDMA or other communication protocols are
implemented in the appropriate links, as will be understood by those skilled in the art.
The term “forward link,” also referred to as “down link,” conventionally refers to the
signal path from a transmitter to an MS, such as from control center 10 to base station
12 to MS 14, while the term “reverse link,” also referred to as “up link,” or “return
link,” refers to the signal path in the opposite direction, such as from MS 14 to base
station 12 to control center 10. Separate forward and reverse links allow full duplex

communications between control center 10 and MS 14. Contrel center 10 is

communicatively coupled to other communication portals such as public switched



any given repeater. Therefore, a particular discrimnant may be associ ated
with nore than one repeater. One or nore antennas 20 within structure 16
further receive and transmt signals between repeater 18 and M5 14, [0048]
Wien M5 IgohdosiBsshdre service area of base station 12, g@asasRn.es) be
transmtted between control center 10g base station 12, repeater 18,
antennas 20, and M5 14 via forward and reverse |inks shown at 22, 24, 26,
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Fig. 2a provides a sinplifjed di afqr am of repeater 18. As discussed, repeater
18 anpl i f id&graan of fReatertlBanher AReblFAbCRéTROBAe G0 thrforveard gpd Y §eE r epeat er
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i ncl ude d|eﬁthmrlbmtlﬁtamne?oﬂscnﬂuﬂahmfd}ffumnmﬂldcnnknant% g. 2b provides an aI ternative

di agr am of eat ere a i.on.is I‘QVI ded in _both the forward
and rever &3 810 i nk e rﬁPﬁf]‘telr C’%@B’Eﬁ? é‘I “gi"d eﬁly‘n raevﬁﬁ‘ﬁttyéﬂf “iaé’s’tSBa? ncl ude

di scrim naa@tbuﬁﬂotlmmmeto 1848 4R ribkd HKeo-FérdingC. SpPﬁgﬁtdﬁﬁplﬁaﬁiérﬁgérﬁaﬂTmf repeat er
18, which inplements discrimnants 34, 34" " in e forward and reverse

links. | n 0KI04,1gFisadtladen Meﬂioglcan_ﬁrﬁm@m for Jdendifing Repestar Treffichiara bede he sane
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can be i np errente vari-e
entitled, “Method and System for Identifying and Monitoring Repeater Traffic in a Code

?”

Division Multiple Access System.” For example, the repeater discriminant could be a
code or in-band tone added to or deleted from the transmitted signal; a frequency,
amplitude or delay modulation applied to the signal; and/or power control information
implemented at the repeater, as discussed below with reference to Figs. 7 through 20.
[0051] Referring to Fig. 3, a diagram illustrates an example of MS 14 shown in Fig.
1. Mobile station 14 includes the appropriate hardware 36 for duplex communication,
such as but not limited to a UMTS, CDMA, or GSM modem. Optionally a position
location system 38 is included, such as but not limited to a GPS receiver and GPS clock.
Programmable control 40, such as but npt limited to one or more processors, one or
more memories, hardware, software, anci firmware, provides control and operation of
MS 14. Programmable control 40 includes the appropriate computer readable media
and suitable code for control and operation of MS 14,

[0052] Determination of relatively accurate, initial mobile station position requires a
suitable number of range measurements, or reception of forward link base station

identifications by MS 14 from a suitable number of base stations 12. However, in the



as but not limted to those described in co-pending U S. Patent Application
Serial No. 10/004,177 entitled, "Method and System for I|dentifying Repeater
Traffic in a Code Division Miultiple Access System"™ and U S. Patent

Appl i cat iy 2@Rfohddbo No. 10/ 316, 780 entitled, "Method gqRYskesRECr

I dentifying and Monitoring Repeater Traffic in a Code Division Miltiple
Access System " For exanple, the repeater discrimnant could be a code or
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associ at eqhobMbh IR adrAddtMase MOOQr aphi cal position infor rratl on, such as
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geographi cal positi on of M5 14. Thisl3¥ssh tion | ocation database (PLD) 110
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control ¢ fTypicalfy, there are a Irmted nunber of drscrim nant s
avai | abl e Ihformatigl enent ati on at any given repeater. Therefore, a conbination
of base

A 1 (0, yo)
A 2 x1,y1)
A 3 (%2, ¥2)
B 1 (x3,¥3)
0 0 0
0 0 0

[0055] It will be understood by those skilled in the art that the manner of storing
information related to base stations, repeater discriminants, and position, as well as the
type of information stored, can take many forms and is not to be limited to any
particular method of storage or type of information. For example, in the forward link,
the base station identification may include base station pilot phase or pseudorandom
noise (PN) time offset, conventionally used to distinguish different sectors or cells in a
CDMA network; primary scrambling code (PSC), which identifies different sectors in a
wideband CDMA (WCDMA) network; a particular frequency that identifies the base




station signal information and discrimnant information is used to provide
position information for M5 14. If the received base station identification
and repeater discrimnant are known, then MS position can be determ ned

t hrough agoes&iorgoes he position |ocation database 110.pchalechof28054] Base
Station ldentification Repeater Discriginant Position Information A 1 (xo,
yo) A2 (xt, Yr) A3 (x2, Y2) Bl (x3, Ys) 000 00O [0055] It will
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[ 0056] Fi rQYig [ t ggﬂ p I on

I nformat i r%oc[é?s S tﬁfs ?d" I?%&z{%d%gd}%ll@[grl@%%ﬁaﬁ 4 Sq al't:‘{rrréw;nn e teao‘r%ie}é)eater 18
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18 th tted k 42 from base stati
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signal to include discrimnant 34 having a signature associated with
particular forward link signal source 52, or base station. As used herein, the term

“detecting a discriminant” refers to detecting either the presence or absence of a
discriminant, MS 14 then communicates which particular forward link signal source had
which discriminant, or lack thereof, back to the PDM using the reverse link. Generally,
this knowledge is communicated via messaging. With this information the PDM of
control center 10 accesses position location database 110 (Fig. 1) to determine if the
base station identification and discriminant information are presently stored in the
position location database, along with associated position information 54. If so, the
position information associated with the discriminant and base station is retrieved from
the position location database 56 for MS 14.

[0057] Fig. 4b outlines an alternative method of determining position information
utilizing discriminant 34 implemented at repeater 18 of Fig. 2b in the reverse link and
position location database 110. In this method, repeater 18 receives the signal
transmitted in the reverse link 58 from MS 14. Repeater 18 processes the signal to
include discriminant 34 having a signature associated with repeater 60. After processing
to include discriminant 34, repeater 18 transmits the processed signal 62. BS 12 receives
the processed signal transmission 64 from repeater 18, or other repeater — if another
repeater is encountered in the communication link between repeater 18 and BS 12,
detects the discriminant 66, or lack of a discriminant, and associates it with a particular
incoming signal source 68, or mobile station. The knowledge of which reverse link

signal source had which discriminant, or lack thereof, is communicated to the PDM of



repeater 44. After processing to include discrimnant 34, repeater 18
transmts the processed signal 46. M5 14 receives the processed signal
transm ssion 48, detects the discrimnant 50, or lack of a discrimnant,
and associates this discrimnant with a particular forward |ink signal

source 52,W {009%g005tation. As used herein, the term i;@lﬁ%gz%(!/dﬁ%sg
di scri m nan refeérs to detecting either the presence or abSence of

di scrimnant. MS 14 then conmuni cates ich particular forward |ink signal
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t hi s i nforpaticanictheonPEivhike 100N{or Bdtereid & theObae CasS®S idRasfitatien dnacat i on
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outlines a&{saiét ernative nmethod of determ ning position information
utilizing scrim nant 34 inplenented at repeater 18 of Fig. 2b in the
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18 receives the signal transmtted in the reverse link 58 from N5 14.

Repeat er 1Blagh Biéasewssing gegpsyfgh asoviajaneamipéer gir JEPGesidiatitd Sulenaitebly a
signature P i f i I t1Qnl

G Seri m nagg ek EEy Nebich SAAPS FON dna Holifln BSARGT Tudhse OB EHER,
recei ves tdneeridoteh pedesogmainstresdesarossdaopored] EenvanlOepeat er 18, or ot her

repeater - _if another r ater .is_encoun ed jn the c i cation link
betveen reflEliar 185 FrEhoRRIERA [RFET (8 RAD SR FHAN, VB PGEPTSEK of a
di scri m nang imgedeRs & asbdh®ont 44 wivbth the Rt hidCiat & verdeNHRE (86 Bk O msour ce
68, or nobile station. The know edge of which reverse link signal source

had whi ch #iisaethed fhaPDNracpeseqs thpaoaigen l9catien faighiseatOdbased taen PO of WO
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retrieved fromthe position |ocation database 72 for M5 14. [0058] In

ei ther of Phutiorenfumstierephteinediipm the fpswarddinkrigd geversgdinkidiscaiminaissadt akes

base station identifications should coincide thereby confirming MS position.
Alternatively, if either of the forward or reverse link signals is missing the discriminant
and/or base station identification, then the other can be used to determine MS position.

[0060] While repeater 18 conventionally provides signal gain to a signal being
transmitted between BS 12 and MS 14, the method and system described herein permits
a repeater 80 having zero, or relatively small, gain. In such an embodiment, the repeater
80 (Fig. 5) serves primarily to implement discriminant 34 to the transmitted signal. As
an example, one or more repeaters 80 of zero, or relatively small, gain can additionally
be located at strategic locations or sub-regions within a region, such as a structure 16,
shown in the communication system 200 of Fig. 5. The transmitted signals encounter
repeater 82, typically located at the top of structure 16, which provides ample gain, but
which may or may not implement an additional discriminant to the signal. In this
embodiment each repeater 80 provides a unique discriminant to the transmitted signal to
indicate a particular sub-region. The embodiment depicted in Fig, 5 serves to provide a
more precise location for MS 14, such as the sub-region or floor of the structure 16

where MS 14 is located. In this embodiment position location database 110 provides



pl ace via processing nmeans, such as via a conputer or processor, and code,
suitably comrunicatively coupled with a PDM and position | ocati on database
110 of control center 10. Such processor neans reside at or near control
center 1 [ The net hods depicted in Figs. 4a an GAR0NBsONMDI ned
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wher e ée4 is |ocated. [0061] The enbodi ment of Fig. 5 can al sq be
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descri bed BPRBYE- a8 Ovittd RsBEiAUE P65t SHNinPthlati 96 If R0, the position information

associated with the discriminant and base station identification is retrieved from the

position location database 98 for MS 14, where position information includes not only a
regional position, but also a sub-regional position where MS 14 is located.

[0062] Fig. 6b outlines an alternative method of determining position information
utilizing discriminant 34 implemented at repeaters 80 in the reverse link. In this method,
repeater 80 receives the signal transmitted in the reverse link 112 from MS 14. Repeater
80 processes the signal to include discriminant 34 having a signature associated with
repeater 114. After processing to include discriminant 34, repeater 18 transmits the
processed signal 116 to BS 12, or other repeater, such as repeater 82 — if a repeater is
encountered in the communication link between repeater 80 and BS 12. BS 12 receives
the processed signal transmission 118, from repeater 80, or repeater 82, detects the
discriminant 120, or lack of a discriminant, and associates it with an incoming signal
source 122, or mobile station. This knowledge of which reverse link signal source had
which discriminant, or lack thereof, is communicated to the PDM of control center 10,

generally via messaging. With this information the PDM of control center 10 accesses



met hod of determ ning position information for MS 14 utilizing discrimnants
34 inplenented at repeaters 80 in the forward |ink. Repeater 80 receives
the signal transmtted in the forward link 84 fromBS 12, or other
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the base &HEIROROSHPSHETS i1OICURY di scrininant information are presently

stored inpdogs POoghlciiRé JrakAie@Bds Hefi@bRseriab. aAtnW 6b) dAEBRE addegsltapR@sSi t i on
information 96. If so, the position information associated with the
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repeater - 1fa repeater I's encountered in the conunication I'ink

bet ween r épfeat®@ion8QissannteBS wiith tBS iRwaelc dinkelisctilréngmt 0 e Skede S ktgtial

t ransm ssi.on .g.el& from Le&eatther 80, .o#ﬂdre eat er gi det ect.é t].?e : ;
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i ncom ng 3§ BRfdved SO AE pdshion 10¢atiBR BhthBass tAddt@hineldHeBionRIONI Y & gidnaihi ch
reverse |link signal source had which discrimnant, or |ack thereof, is
communi catbesitien I SPEMVPesitien ffeigatien whbisined from ghenorwindylink gndmsyeiemyi ng. Wt h

(02, oL 8 ok SO Bl R0 AR CSTRE R UIATION |
base st at iM® podeot. iAlicomtiveady, ifeither of the forward or reverse link signals is missing the
discriminant and/or base station identification, then the other can be used to determine
MS position.
[0065] As used herein, repeaters 18, 80 may include terrestrially-based repeaters,
atmospherically deployed repeaters, or repeaters disposed on satellites in
geosynchronous (GEO), Middle-Earth Orbits (MEO), Low-Earth Orbits (LEO).
Repeaters may also be fixed or mobile.
[0066] As described in detail in U.S. Patent Application Serial No. 10/004,177
entitled, “Method and System for Identifying Repeater Traffic in a Code Division
Multiple Access System,” and U.S. Patent Application Serial No. 10/316,780 entitled,
“Method and System for Identifying and Monitoring Repeater Traffic in a Code
 Division Multiple Access System,” as follows, implementation of the discriminant in
the method and system herein can be accomplished in a variety of ways.
[06067] The method and system herein is not limited to embodiments wherein a

signal characteristic, or discriminant, is added to the transmission signal. The



discrimnant information are presently stored in the position |ocation
dat abase along wth associated position information 124. If so, the
position information associated with the discrimnant and base station is

retri evedwbrewdEwo posi tion | ocati on database 126 for pdyshdos/ondres € position
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reverse |in I'SCrimnants an ase station rdentifications shoul coi nci de
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As used heioehd basee @SB! 6r &Ry BOadaBY td Bel Hdeulhed rsembr italid yrHeasies hepeaters,
atnospherical |l y depl oyed repeaters, or repeaters disposed on satellites in

geosynchr offpsiulatsdoyignal da|aeothgr enbadiments theniegyimingik-ceBPEFEs@bintand | EQ) .
Repeaters al so be fixed or nobile. [0066] As described in detail in U S
Pat ent Application Serial No. 10/004,177 entitled, "Method and System for
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and U. S. Patent l.i cation Seri al . 10/.316,.780 .entitled "Met had and
Syst em for%f’ a‘éﬂi‘lﬁg Ve AP WB?ﬁt?g?oPhNB’eﬁé%ééts IO%P}Vé&‘PPtCt%F ﬁelgo%%%%m i vi si on
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the nethod and system herein can be acconplished in a variety of ways.
[0067] ThePsrftaganarie g stelin hbpleicarics aveplitpdeyd pheset Bodwplien dEarecherein a

:sl_ihgnal Chaﬁl@&ﬁlgﬁdnséﬁl\ff)’ % sﬂiaﬁ%’ehﬂ?bmts’initﬁe ARG diriOcatile f%erqﬁélﬁ%,%ilsgn signal .
modulation, delay modulation (DM), or any combination of such modulation
techniques. Exemplary modulation techniques suitable for application with spread
spectrum transmissions are discussed in “Spread Spectrum Communications
Handbook,” by Marvin K. Simon et al. (revised edition, 1994, ISBN 0-07-057629-7),
pp. 11-12,

[0070] Fig. 7 is a block diagram of a repeater 210. The repeater includes a donor
antenna 302 for receiving signals, an amplifier 308 for amplifying signals received at
the donor antenna 302 and a server antenna 304 for transmitting (or repeating) signals
received by the repeater 210. Also, a second amplifier 306 amplifies signals received at
the server antenna 304 and provides the amplified signals to the donor antenna 302.
The repeater 210 may also comprise multiple antennae and/or multiple amplifiers, for
receiving, amplifying, and transmitting the forward and reverse link signals separately.

[0071] Fig. 8 is a block diagram of an embodiment of a repeater 300 in accordance
with the method and system described herein. Repeaters described in the method and

system herein, 18 and 80, can be embodied as repeater 300. An add-on device 310

communicatively coupled to the amplifiers 308 and 306 and the donor antenna 302 adds



WO 20061076600 PCT/ US2006/ 001286 14 discrimnant could al so be inplenented
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Conmmuni cati ons Handbook,"” by Marvin K Sinon et al. (revised edition, 1994,
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t he donor %tr@cﬁﬁlqm’%%uldggﬁoa@%ataﬁndr%g@dnay al so conprise multiple antennae
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received signal can be augmented and/or modified with the discriminant. As set forth in

greater detail below, the discriminant can take the form of a one or more delay
components that are alternately selected or individually temporally variant such that the
sum of the power of the signals (and hence, the discriminant) is temporally constant (of
course, the use of other discriminants, e.g. FM and code discriminants, obviate the need
for substantially constant power output). Discriminants utilizing AM will not have
constant output power by definition. Such delay modulation discrimination can be
applied in forward link communications through the repeater, reverse -link
communications through the repeater, or to both forward and reverse link
communications.

[0075] The discriminant can also include a signature. For example, the discriminant
signature can be the delay of each of the delay components, the period between which
the delay components are switched from one to the other, or the contribution of each
delay component to the total signal power.

[0076] Fig. 11 is a block diagram of another embodiment of the repeater 400 of the

method and system described herein. Repeaters described in the method and system



with the nethod and system descri bed herein. Repeaters described in the

nmet hod and system herein, 18 and 80, can be enbodi ed as repeater 300. An
add-on device 310 conmunicatively coupled to the anplifiers 308 and 306 and
t he donor antenna 302 adds WO 2006/ 076600 PCT/ US2006/ 001286 15 the
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any of the elenents shown in Fig. 7. 1§n one enbodi nent, the add-on device
310 adds nodulation (AM PM DM FMor equivalent) to the return link

si gnal to Hehgn, 08984 86t@hibeRmbAdict As apeitierooe ke iNeitatdd @ntsddnamn, wevi ce 310°
adds nodul ation, i.e i npl enents the discrimnant, to the forward |ink

si gnal to TepratehAeQCarmpriseD A SCIORE FTAR F(4 copumyrightiielyopougiag te @sranseeryer 310"
nal_to JRRFD PIYT c&F . 310°,
coul d i npl prent. a0l Sk B E{&&d‘é%g‘i‘%%%}zfﬂr Ei@dé&\ﬁ%é B8t glloret Peshdiaed an

reverse |inks, as shown in I'S a diagram presenting an
i mpl enent deachrof ehidhhie tygicatly iassoniatetl withesaatliditbel dregimeiting @ngirenpédig oAb/lof

nodul ati o In this. enpbodi nent, the device 0Ois a sinple swtching device
502 a1 o PR FEIBRReTRe: e bV iRt 1 1 el e SRR SR enna
302 or a |igmen&h pré@@a3torrite cokhmincaivéll QD REQRERNsGver 26 "Rl tBeENt at i on
of the discrimnant described herein enploying delay nodulation. In this
enbodi mentillustigted sspiadiFpeng theet\var@%elwﬁ%plﬁﬂpé@s 2 [Eplsterptd & qOMECTHADI i fi er
306 directd e Lk g a I ' ' 602. In
the embodi TERFS T RFLE, b A" GomRnickihed S8 B e R e P
woul d be neuifEne theasgrahdiavadedchy theG7ebhd Thesesivep42d. Jhodersgding cahbe r ecei ved
signal to .ncl Léd a gi' scri rtg ant .{@vci ng..a. arsltielg{]at ure Sir?OC}{i/%t ga(g A gh t he
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augrent ed @ptbkers 40Mdilhineg beiohfittédhe di scrimnant. As set forth in greater
detail below the discrimnant can take the form of one or, npre del ay
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such that thessosUm, Ofhd & RANEE pRicedsBacSiBNAL $ect AR siBBNGRd pfdassel @6 | M nant )
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and code deeuyedsignalipdnclurs\ discsiminant hewes 2 signatealbstoaistadarifhythe smpsttemt  power
output), SHACHLILARI Skt 2078 AALAbLonol ey FARSAR QLRI pover by
| i nk conmuiiée aftliesesoridhitaaiggiver MR 6 riggiedes er recdier and @ transkittes omdutecgad b ons
LR oG R St i otrirmiant brocessor 92 aid Hahsis the Signdl vie The donor 2t OMS:
antenna 302. The second transceiver 426 also receives signals sensed by the donor
antenna 302, and provides the received signals to the first transceiver 424, for
transmission via the server antenna 304.
[0078] The input to the discriminant processor 422 is selectively provided to a first
delay element 410 and a second delay element via a switch 420, and thereafter to a
combiner 412. The combiner 412 also accepts and combines the input to the
discriminant processor 422 via a direct signal path 406, thus providing, at the output of
the combiner, the input to the discriminant processor (via the direct signal path 406) and
the input signal delayed by either 7; or 7, seconds.
[0079] The output of the combiner 412 is communicatively coupled to the second
transceiver 426. The signal provided is then amplified by the amplifier 414 in the
second transceiver 426 and provided to the donor antenna 302 for transmission. It will
be understood by those skilled in the art that the discriminant can be implemented in
either or both the forward and reverse links via the repeater of Fig. 11.
[0080] Fig. 12 is a diagram illustrating one embodiment of a signal transmitted by

the second transceiver 426 depicted in Fig. 11. The horizontal axis depicts time, and in

embodiments employing code division multiple access (CDMA) techniques, such time



[ 0075] The discrimnant can al so include a signature. For exanple, the

di scrimnant signature can be the delay of each of the delay conponents,

t he period between which the delay conponents are switched fromone to the
other, or the contribution of each delay conponent to the total signal
power. [ OQ@6Ghoskirgoo 11 is a bl ock di agram of anot her eroadisomenoiass t he
repeater 400 of the nethod and systenmydescribed herein. Repeaters described
in the nethod and system WD 2006/ 076600 PCT/ti S2006/ 001286 16 herein, 18
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path 406) @n@at are disposed close to a particular base station 12 from overpowering signals -
from other remote stations are further away from the base station. While the
aforementioned delay modulation technique provides an efficient discriminant with a
signature allowing the repeater to be defined, the consequential abrupt switching
between delay components can cause problems with the power control subsystem.
Consequently, it is beneficial to avoid abrupt switching between the delay components
t1 and 72.
{00831 Fig. 13 is a diagram illustrating an alternative embodiment of the
discriminant processor 422 of the method and system described herein. In this
embodiment, the discriminant processor 422 includes a first amplifier 606 and a second
amplifier 610, both communicatively coupled to receive the input signal from the
transceiver 424. Bach of the first amplifier 606 and the second amplifier 610 are
variably controllable by gain controllers 604 and 612, respectively so that there is a
smooth transition between each of the contributions from the delay elements to the total
transmitted signal. The output of each variably controllable amplifier 606, 610 is
communicatively coupled to delay elements 410 and 408. The output of the delay

elements 410 and 408 are communicatively coupled to the combiner 412, which



the input signal delayed by either til or tie seconds. [0079] The output of
the conbiner 412 is communi catively coupled to the second transceiver 426.
The signal provided is then anplified by the anplifier 414 in the second

transcei VRip A¢S7addg provided to the donor antenna 302 §@fyudhdnsikssi on. |t
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control - St shteeo BRRIRE st EFRes Bk 15 SO FotBteBer T hom 1t e
power of thediaAB)dut 6f plidse With RS GtherS Tk r@QR islthat thel 6lin POWRI deluyBd b@buts UbSY St ens
prevent renote stations 14 that are di;@osed close to a particular base
station 120fftheicoarep]gisreddongdSilg iatubstantiadncensiat, and hghce, heauinvhef Bee furt her

away from¢hg;hase %@ﬁe%n?@thewohgnﬁﬁl@eivﬁfﬁg?%@%thﬂgh?l‘} HRlay LRyl ation

techni que provides an efficient discrimnant w signature allow ng the
repeat er ti008s¢ deflsiedhe tbreatwoptgmgsion describdorabpte, sieliay chinpgpenieswben del ay

conponent s, 6an, GRS %idic0d &gt hiiol Wi iR ond WY SRR to the
other (e.g. the delay component at time offset t1 would begin to disappear while the
delay component at time offset T2 begins to appear). In addition to ameliorating some
of the problems abrupt transitions would have on the power control system of a cellular
telephone system, this also allows the discriminant signal and it’s signature to be more
easily tracked by the base station.
[0087] The term “substantially”, when used in this context, refers to that amount of
constancy that is required so as to not create objectionable power variations that
adversely impact the performance of the power control system of a cellular telephone
system. Further, in Figs. 11 and 12, two delay components (t1 and 12) were used to
illustrate the principles of the method and system herein. The method and system
described herein can also be implemented with one or more delay components (e.g. t1,
T2, ..., Tn) as desired. If FM modulation, rather than delay modulation is employed, the
output power of the reverse link will be substantially constant without controlling the

amplifiers 606 and 610 with waveforms such as those described in Fig. 14.



Consequently, it is beneficial to avoid abrupt sw tching between the del ay
conponents 'tl and i2. [0083] Fig. 13 is a diagramillustrating an
alternative enbodi nrent of the discrimnant processor 422 of the nethod and -

system deggy rein. In this enbodinment, the di scgitriddaflooRipcessor 422
i ncl udes %%Ow(@ﬁpl ifier 606 and a qg_cond anplifier 610, both

comuni catively coupled to receive thé”input signal fromthe transceiver

424. Each [96881 he ﬁi'gf.sfs-?ﬁ&le idug%msqgl(js‘tll%ggé Eéég%&g%@”%@ Ja{iéﬁs%%t%{? par e

vari ably control |'abl'e by gai n“contro respectively so that
there i s ased moinfurictiamsiithi the negtodeed sesieh defcribhé heweit r Figul b preserfts em t he

delay elenents to the total transmtted signal. e qutput of .e vari ably
Cont Lol | abT8e FsreT PO EtRon g1 TPRRerc et APy g vedt pRbte fiefhy

el ements 440ba0dtA08.12,THR1 B kdpehteOL10t g thieémbodigbaMRINuSteA ) Fands4@8 are
comuni catively coupled to the conbiner 412, which WO 2006/ Q76600

PCT/ US2006700n3mma $82 isghiseied ot hpbassisigHan 42 (oranyirle hawetatipng) whdniheand t he
| nput i 0NBlye bt 384 s DALANGABA o BOAUAR siffoRYLPUL Signal that ©s

supplied to the second t iver 426 for eventual transm ssion via the
donor ant eli6f®] 302FigTh@iscudipgramshgwial a(repedteh evrdizutdtion $n ghizh tiwolivk fromf t he

signal transmtt t he second,transceiver 42 IS dually transitioned
betwoen edtmputerHe itk BseCTRa i SoRRRERg v ind:ge 87 UHia b HOUT e
anmpl i fi er sorGfder gid @de. (and hence, the contribution of input signal after
processi ng by each of the delay el enments) can be adéeous,ted bﬁ' t he gain

control | erl@0%ba ahig 613s pfizmpy shewias asisPsayH FoRLEE RO LR BhCh fhAeSVESt t he

signal  prayidedoPy, {8 SRIOMerina 208 QSN ERty P AnRACRURLA! YouPBRLlad. [ 0085]
Fig. 14 is a diagram showng an exenplary control signals provided by the
gai n cont riolal purglig G4 lepation1 Fior pxantie the dntesnaca?@ds, &QaPpPdd be dspessdonof bot h

anplifiers;: re. t l.ed ar-di tr i 702 and
704 havi ngdlggrgrétv\ﬁ(gog% ﬁggrbﬂllﬁl r %%ﬁﬁgjoﬁgrtﬁesﬁgég.orf %gg%?%%glgléoﬁer gqngg‘ﬁé’ﬁm s (e.qg.
control silgwehlto #Hedase stafli@D 12 equléds v{aoland lick Kaadihaws )in &Fig. 16F ophiaseativt h t he

other. The result is.that the s t he del ayed outputs of the two

anmpl i fi er;lllﬁtér%m{‘fagli )ia§51§1]‘6’s‘flﬁ'i?éfl ly constant, and hence, the output of
the conbi jagy1] 412rands RERELart HfbcuRRQNES bis8REESH 12 %leﬁ%ﬁts'v&i&ﬂ&&ﬁ@fgisha' Iy
constant as well. T0086] Using the non-abrupt transition described above,

del ay conp@gath scgived fromsthetgile atan 14rda dirspsags @0 frormisignals 2gceivegdnsi t i on
0 aceL AR\ 038 BELAU Ot Wi Dbplct. h0Butihlncgonent 2
amplitude modulation applied to the signal from the repeater 300.
[0092] The base station 12 includes a power control system 1002, The power
-control system 1002 is used to adjust the transmitter power of the mobile station 14.
This adjustment prevents mobile stations 14 disposed in close proximity to the repeater
and/or the base station from overwhelming transmissions from mobile stations that are
disposed at a greater distance. It also allows the system to increase the power of mobile
stations 14 that are remote from the base station 12, thus increasing range.
[0093] The power control system 1002 accepts the received signal 1004. The
received signal 1004 can be received either directly from the mobile station 14 (via
return link 220B) or from mobile station 14 or via the repeater 300. Signals received
directly from mobile station 14 do not include a discriminant 1024, and may look like
element 1004A in Fig. 18. Signals received from the mobile station 14 via the repeater
include a discriminant (such as element 1024 of Fig. 18), and may appear as shown in
element 1004B.
[0094] The received signal 1004 is provided to a power measuring device 1006, and

a measurement 1008 indicative of the power or quality of service (QoS) of the received



del ay conponent at time offset i2 begins to appear). In addition to
aneliorating sone of the problens abrupt transitions would have on the
power control systemof a cellular telephone system this also allows the
di scrimnant signal and it's signature to be nore easily tracked by the
base st atworood@68a] The term "substantially", when usgdigedshorsscont ext,
refers to that amount of constancy th@t is required so as to not create

obj ecti onabl e power variations that adversely inpact the performance of the

power conts(gah) i§ yehe@me@f THis €8h belh PowtheRBRRRN:, BY $E BRI ol WF b errok Ratd 9. 11
and 12, two _del ay conmponents (Tl and 72) were used to illustrate_the

pri nci pl eSBER)tdaniwilics dreapgengtthahinap gdication el st predimiieishe mokile descri bed
herein ca bg g | L1 - ff%@éﬁ@%ﬁlﬁj@.g. ‘ci,
tiz2, ..., Q%a?hﬁqgs&gje@bggﬁ%ggl&g Erhgtdgigatli gng,g%)gtt ﬁlgér%%l#gsﬁ el ay rrSDduI ation is
enpl oyed, chhractemsiicp {povpmmetc.)odr tohimterfercewsk sigmks xec¢iveddrogubthenmobde | y

const ant vm'aihout controlling the anplifiers 606 and 610 with waveforns such

as those d¥i€Pibed in Fig. 14. WD 20061076600 PCT(US2006/ 001286 19 [0088]

Figs. 15- 160931 e ditagheéddBret lpbwet 1G0SIiNEmiRRLab ardeddd avek value a0120wisicli hat can
be wused in conjunction with the nmethod and system descri bed herein. Fig. 15
presents ds opfawpe fpane mitpneolf Py diffesrcspetessdisdptasiigd PRUCHITAERE at i on
relative t ' ' i hbevPasevisd abhelnld indhd NS ueReater 210.
In the enbrgfgfgrﬂrgén{)ﬁ?lfrﬁi{)%r]elﬁo})tﬁ Fi g? 15\,11 tﬁre15 dgnormarll en@ 113102 ?és directed
at the bagenioatlildf) @Rl grovidedlte iaplignabaroecsseratG16nsThe vighdlepro¢essor 8@ er

antenna 304.is.generally .direct at t. ke station 14, . Fig. 16
is a di agr%ﬁe] S n%%/\ngvﬁatﬁgr %/%h&g%? lenrt%g(t)rﬁ?singﬂfoﬁ %ir“]lhlenm 9 liecsﬁa%toﬁlehll% %g%? erOm a
repeat er 80Q if o,t feRelaas eithérad new poivet Jeval canphindsbed comanand| dendlbingea 802 such

as a coaxial or fiber aoptic_cable. 090] Fig. 17 is di agram showi ng a
repeat er cCOATIGOrAR POHETinYahnt o C?fﬁ@aéfglrs st & A 315 YAy via ik ngl e
antenna, bwoaaRbA Ak b ¥n the]%é?lh@rﬁmﬁ@. 902A, 902B distributed in a plurality
of | ocations. For exanple, the antennae 902A, 902B coul d be di sposed on

different P9%brs &f caropuigngl AR2G eraraerd by Hbe Ipsrrgeser d01a is BNRAgedt nmel . The
connect i oreAAGK pl il oA &3t Ad:A8, Mok ShaDEfliRkd ARdCddlielge Shovn i
a radio op lin h |6, 5

Fig. 16) or via i nk (or ica as shown I'n . [0091]
Fi g. 18 shizesmar vértedieeidcriofindna$@24ss atcluded in2xhe keeripad signddi dhisdillsts ngui sh
signals rec

oceived uiagETryeRe (e dReahErSHru st Tl FhrbTECintar BRI rent .

the di scriyd Wantrep&tedor directly from a mobile station 14. If the detection module 1022
determines that the discriminant (e.g. modulation) on the received signal was added by a
repeater, a determination is made that the signal was received from a mobile station 14
via the repeater, and appropriate processing (for position determination, traffic analysis,
or other purposes) can take place. Further, if the detection module determines that the
variations in the received signal 1004 were added by the repeater, the detection module
1022 can inform the processor 1016 of this fact so a new power command will not be
génerated. Alternatively, the frequency or amplitude of the discriminant 1024 can be
such that the power control system 1002 does not supply a power control signal (e.g. the
frequencies of the added discriminant is sufficiently attenuated by the closed loop
response of the power control system 1002 so that the power command is effectively
non-existent or negligible). Although illustrated as a separate device to indicate
functionality, the detection module may be implemented in the processor 1016 as well.
[0097] Power is just one example of many different mobile station transmitter
characteristics that may be controlled by the base station 12 to optimize system
communications. Other examples include p:é.cket size and message bandwidth, As

such, the technique of adding a discriminant to signals received and repeated by the



anplitude nodul ation applied to the signal fromthe repeater 300. [0092] The
base station 12 includes a power control system 1002. The power control
system 1002 is used to adjust the transmtter power of the nobile station
14. Thi swadbesstzememt prevents nobile stations 14 di spasadud2ios@bRse proxinity
to the repeater and/or the base stat4on from overwhel m ng transm ssions
fromnobile stations that are disposed at a greater distance. It also

al | ows t hepsust @Mk SmpRAEFRS & & bﬁid@pwm&a‘dirﬁam,limucﬁﬁgamo@@égﬂaénl%ﬂsﬁ are
remote fromthe base station 12, thus increasing range. [0093] The power
control sisthaboioar egeivelpnts thawofr ecei ved signal 1004. The received signal
1004 can ecel Li:her. direc s ] i t ja return
ink 2208002817 T OfE doBRORE ey BFleple AT, TRNc PRl dn W P

recei ved faivaedinkybyfthormmooditdteonstdatnd de thde dationatt? witledut eigplgingia spacifi nant

1024, and may |l ook . like elenent 1004A in Fig. 18. .Si.gnals received fromthe
nobi | e st HFSh hilg Gseriminant (¥p ﬁtaé?}lhty it%é‘?rlﬁﬁée’galﬂi]aéséflf“ﬁl%r’i‘gsn?ppglggg%\{@s el enent
1024 of Fidersd8ink il PR¥ingRRRAEL A SNPENMT by bot! tBEBAte HDEAB12 LHOME The
recei ved signal 1004 is provided to a_power neasuring device 1006, and a
measur enefMAQE8tiemift witheu applyingtesppeifie foryarddink disejingnantle¢apheapplissls) of t he
recei ved 2 76 . 2 i | t: This can
e 8 poer heand SiearPaR Raoa TR ol e iy o BRRIEEbe N0

ot her neasipeaneadjudthéte dasrianriguenayatn de fofwdrddingr(exi by tpyovoding hesmadbi | e

station 14_and/or the.potential. of tha i.gnal, to. b ost.,due to..

hout 11 ci 8RR Brilen "Bk SR s el SRR R Ul B RS S Faebrr o wi e
si gnal s r eqkicl &chstd, 767 &ahile, FPRAIKED oppled shiBBSis %&seﬂt@@&ﬁby?ﬂi@ﬁﬂ@ﬁﬁm&ed power
1008 is conpared to a desired power value 1012 which is obtained froma
ref er ence S®BAB. 19 dihis eceived frsanensy Pifsple pipiidst) thsd rserie stading Whwith r%ef er ence

or desir edi:POWRnd WitPRhRh REHeRYrydndeydage, (represented in Fig. 18 by summ ng
junction 1014) and provided to g sighal processor 1016. The signal processor
1016 det é08%Ines hhaetemste statipmnigeinchidehe teceimeniacab osdeilatef (G andi | e
station 14 _is .r.equit [ I s..elther ne r level
command o rtra%sngétﬁr% d %g%l s¢ rgrl%gﬁs A {ga grgq%eﬁg gaesglclE ﬁn %hﬁéécﬁ gvv%ﬁol Se%\l/ygqou,%r\{\%h aj% % command

i s transnmnitet rephotestdtioa 1Aabicier sheltsi thaifrvquandy shifts 2@0Ahorep2AAthete dhyftan

i ndependent,_|Iink. [Q096] An error signal_1020 %Enerat ed by the processor
1016 i s proVRBRE" PB 1 TeReeetAoB T b Hers. 2 FREBOANCE PHCHERIBIRE 1022
exam nes ther@nihRan@®tMRldefeBted at the base station receiver.

[00100] Fig. 19 shows an embodiment of base station 12 elements which distinguish

signals received from the remote station 14 via a repeater from signals received directly
from the remote station 14. The base staﬁoh, 12 includes a first transceiver 1102
comprising a receiver and a transmitter for transceiving signals with either of remote
stations 14, 14’ or the repeater 18 or 80. The base station 104 also includes a processor
1104 communicatively coupled to the transceiver 1102, and a second transceiver 1106
communicatively coupled to the processor 1104. The second transceiver 1106 also
includes a receiver and a transmitter.

[00101] The processor 1104 identifies received transmissions, some of which include
the repeater-applied discriminant, and designates such received signal transmissions as
being transmitted via the repeater 18 or 80. The processor 1104 also associates the
designated signal characteristic with one or more of the monitoring characteristics
described above. The processor 1104 may be a special purpose processor, specially
designed hardware circuitry, or a combination of both, including both software and

hardware modules.



determ ne whether the discrimnant 1024 is included in the received signal.
This allows a determ nation as to whether the received signal 1004 was
received in the base station 12 via a repeater or directly froma nobile

station 14.lf etection nodul e 1022 determ nes t;ﬁ,‘y gi rimnant
(e.q. rmduwgtzio%ér/\ %c())ﬂ the received signal was added by 'i%g% gfzgﬁa
determ nation is nade that the signal s received froma nobile station 14

via the re&gater, and appropriate processing (for position determnnation,
traffic ant0¥&s, FigpR04sy hdinsiapy JedRine g SAmpaResysicac 00 that ipay be ysed fone

detection duhentded £loflsRsSI 1ohahd biker c¥AEARLE ARSmitod AR §RER ¥&Erisdagnal 1004
were added by the repeater, the detection nodule 1022 can informthe

processor hgeig. dfhetaemputengystann 120Chednpsispie p cempwian #2607 including »eompjefer at ed.
Alternativ r it e di [y 0 can be
such t hat o\éesﬁé)lj\/]\/gzrd‘lcgngltjgg’lg éﬁéogg’t%rgnpfgcggﬂ%ggfsacctﬁo mgid%é{ 51@)3&1331\?855 ' (%ghnet r ol
si gnal (e. gompthe 1J0Laguebs bpsatdlyt dvapkdded dsgear 1202nahichi gresufsfimagant | y

attenuated by the ¢l osed | oop response of .the po control sys 1002 so
Ehat the. poHibra> CURTRIOI e BHeF BB SFUINFE R e SPar SBr THEGOPBIBT 402 Al t hough
i 'l ustrat edadss8 beeBAsled & AR iIdERcdsOsicAdL @&k Pooafdakl DAL dbvidene16let ect i on
nodul e may be i nplenmented in the processor 1016 as well. [0097; Power is

just one erampl etof Amirepmbinefier ehthenidoie eompencnisn of panswbereal different
characteri %ﬂl}%}sﬂelﬁ@ erliigﬁé/r emﬁ%%¥ 8 Jiceeg, IHX Ct%e{}%g@ o tﬁet &Lﬁﬁl&r]lgo .0 optimze

system conmuni cati her exarr‘Jf)I es’ i packet size and nessage
bandw dt h. [08303] suckenetalip, the chmpuerel 202 opetdien gnder dogodl ioframapdrating sstgmal s

recei ved a r at ed, by. the WO 6/ 076600 PCT/ U52006/ 001286 1 repeater
Con be. | ol OHRE TR B s Pempl GRCcd B 31 BE iR s teml T oty
set forthcabhgvedsand ﬁﬂFfe‘é@dt abdults ttheugofa. ghPHO8] usdhenté@ice gETUNY naddiuld ty to
sense discrimnants applied by the repeater in the forward Iink by the

remote st at?bid 14ALhReh Hae mogale K 8Aoisnilapidert 2aafppspriag aodpiecitis ¢

reverse |i i [ raeFTch, idd : . i I L nant s
appl i ed tomtgthrgétﬁ)?%\?ée?rfse I%%EGSFF gﬁ%‘ﬁmﬁéaésaté‘?bﬁg&t“%?‘gﬁﬁ%‘&? Eﬁé@ari g‘pggt% gérh%ﬂygnbot h the

base stati eysteh? 1208, thee computert progtaam i 18h0,14r winplemented ppitlyi spgeial ppmosef i ¢

f d link discrini b jed Wi h g, -
control 1 el i BePRante conelel kP wserinulafih k8ot ARG usi o

the carri ealléweabeqplicaiont fregiamr Ward writiek i@ea orogymprinyy ildhigogeeasshabd . of f set
in frequencg the receiver in the renote station 14 will track this. This

capabi lity et s FHRER AN g Ahetrpnatase & dedeaesipisgpiniy POsesses)24s present

in many exishhild chE&TOAGer SAlILRAS thtAppiléhtidn 119 8FhY@Ekel LRARRAGYIA:BE!

provi des the renote station 14 wth a
stored in the memory 1206 of the computer 1202 using the relationships and logic that
was generated using the compiler 1212. The computer 1202 also optionally comprises
an external communication device such as a modem, satellite link, FEthernet card, or
other device for communicating with other computers.
[00104] In one embodiment, instructions implementing the operating system 1208,
the computer program 1210, and the compiler 1212 are tangibly embodied in a
computer-readable medium, e.g., data storage device 1220, which could include one or
more fixed or removable data storage devices, such as a zip drive, floppy disc drive
1224, hard drive, CD-ROM drive, tape drive, etc. Further, the operating system 1208
and the computer program 1210 are comprised of instructions which, when read and
executed by the computer 1202, causes the computer 1202 to perform the steps
necessary to implement and/or use the method and system described herein. Computer
program 1210 and/or operating instructions may also be tangibly embodied in memory
1206 and/or data communications devices 1230, thereby making a computer program

product or article of manufacture. As such, the terms “asticle of manufacture,”



discrimnant with which to identify the repeater. [0099] The renote station
14 includes a receiver local oscillator (LO and a transmtter LO which
operates at a frequency based on the receiver LOs frequency. As the renote

station 14Vﬁ5§ Sl%gse tracks the frequency shifts fromtgﬁe/rUg%%(ﬁg t hese
shifts appear on the renote staggon transmtter nce I'scri m nant

is placed onto the reverse i nk and n be detected at the base station
receiver. &00 OO%wmlg . OnlueFQQdane t19&631me H%{lon %%mgéenents
whi ch di st PREHSR 8 é‘ﬁ‘éf c& R P OB O ot e Brieh s o

repeat er ftbwﬁb&llgiﬁﬁla&omﬁir\{ﬁ@gr&hr£éﬁshlyle fﬁ:asremngrhsenrpefmtrmdablatdemebﬂ The
base station 12 includes a first transceiver 1102 conprising a receiver and
a transm t9haf or transceiving signals with either of renote stations 14,

14" or thego@peat e e mgqechI eD3RE sHitdhl Wan 184 %Iesﬁbp'l1@@|t5qa&lti¥ypr ocessor
1104 communi catively coupled to the transceiver 1102, and a second

t ranscei vefprmamémkctmmmmmr {frony theo bfleetiatian tméhq:)ri‘@e@tgs%%rtloﬂﬂhlat Fpe second
transceiv I a receiver and a transmtter. [00101] The
ecﬁaf%%}%gg nata %epéa'?e(\f ay%ﬁ

processor es recel ved transm ssions, sonme of which include the
repeat er - dppiosed Thefreguingaddscripaiod 1Hmmgmmﬁﬁplmampﬂmtahenis shd)navel

t 1 SSi b t tt th t 18 Th
1104 5l 0 SR of bPTRY MHOSP G EA-ETAE BRBIGERE? BPT L PREORE o mor o

of the mMoNhiBr AsPects RAIHAE hRihod tah8 Systéle SachiRedt ARPvoIVRItREBI6E $E@Meed 104 may
be a special purpose processor, specially desi gved hardware circuitry, or a

combi nat i oHEPFOUSoEHNPINGRI Lefi ﬁgc%tlwl%f’lﬂswa}‘séﬂf&n hilga PG SBEEFHIETS ey WO
2006/ 07600fo T TFSARRAHA01488na 2ok ARTARirdne Hhich feclagham & dpust rat i ng

a conputer systeml may beruse erren e processor 1104 and
ot her el enmmntss nof ptabcained budduarvdlyslyss bedanrelss:ijbe@temhmeer Accotdinglyothput er

and o momorgoe Shahe Stk 6k bbm €O b Feitkafe Pabl BB iREr 1002

may be opeippbhded! JaitoUpidehdull aotdotigiay Ho? BiitedMblycleares siindtaitddnegds such as
w ndows to the user on g gr.aphi cal user interface 1218B. The conputer 1202
may al so bECERSiROEY % ¢ thﬁ‘@l"atlﬁ%%ﬁrrE‘e@ Insape#ppaRded clahoar d 1214, a nouse

devi ce 121109 pWH‘lteeiﬁe alsdve - de Mt G AR ﬂ?ﬁ’ﬁt&@@u@ﬁov@:f‘ﬁaﬁ%%@ tOMRISRAL s, or
any nunber of different conponents, peripherals, and other devices, nay be

used with mbgod camdusstenl.20R. Sh[lﬁbmﬁi}m Geillenatirytand Hbatc P e pMISIORS, oper ates

under cont %stltg'glon%nan%%%gr?éels ?rgthe)fsr}neanr?d details of the methods and systems illustrated
may be made without departing from the scope of the method and system described
herein. For example, the skilled person will be able to adapt the details described herein
to communications systems having a wide range of modulation techniques, transmitter
and receiver architectures, and generally any number of different formats.
[00108]  Each practical and novel combination of the elements described hereinabove,
and each practical combination of equivalents to such elements, is contemplated as an
embodiment of the method and system for determining mobile station position. Partly
because many more element combinations are contemplated as embodiments than can
reasonably be explicitly enumerated herein, the scope of the method and system for
determining mobile station position is properly defined by the appended claims rather
than by the foregoing description. Furthermore, any operable possible combination of
features described above should be considered as having been expressly and explicitly
disclosed herein. All variations coming within the meaning and range of equivalency of
the various claim elements are embraced within the scope of the corresponding claim.

To this end, each described element in each claim should be construed as broadly as



(OS) 1208 stored in the nmenory 1206, and interfaces with the user to accept

i nputs and commands and to present results through a graphical user
interface (GJI) nodule 1218A. Although the GJ nodule 1218A is depicted as
a separ atwonmgwrepo t he instructions perform ng the Gictiusaebkioonss can be
resident or distributed in the operatisqng system 1208, the conputer program
1210, or inplenmented with special purpose nenory and processors. The

conput er %@Qi%le’g‘!aﬁ@ rhéRb RIBALSd beCeittistddl tb2ehdomPass inydddudenfifo 8Ripl | cati on
program 1210 written in a_programm ng | anguage such as ~ COBOL, C++, FORTRAN,
or ot her Plamgudawiargs pessiiayyiheut aljo prosppysiedbe prorFN4  readabl e code. After
conpl etion, the application 1210 accesses and mani pul ates data stored in
the menory 1206 of the computer 1202 using the relationships and | ogic that
was generated using the conpiler 1212. The conputer 1202 al so optionally
conprises an external conmunication device such as a nodem satellite |ink
Et hernet card, or other device for comunicating with other conputers.

[ 00104] In one enbodi ment, instructions inplenenting the operating system
1208, the conputer program 1210, and the conpiler 1212 are tangibly
enbodied in a conputer-readable nmedium e.g., data storage device 1220,

whi ch could include one or nore fixed or renovabl e data storage devi ces,
such as a zip drive, floppy disc drive 1224, hard drive, CD-ROMdrive, tape
drive, etc. Further, the operating system 1208 and the conputer program
1210 are conprised of instructions which, when read and executed by the
conputer 1202, causes the conputer 1202 to performthe steps necessary to

i npl enent and/ or use the nethod and system descri bed herein. Conputer
program 1210 and/or operating instructions may al so be tangi bly enbodied in
menory 1206 and/ or data communi cati ons devices 1230, thereby nmaking a
conputer program product or article of manufacture. As such, the terns
"article of manufacture,” WO 2006/ 076600 PCT/ US2006/ 001286 23 "program
storage devi ce" and "conputer program product” as used herein are intended
to enconpass a conputer program accessible fromany conputer readabl e device
or nedia. [00105] The foregoing techni ques and systens can al so be applied
to identify forward |ink transm ssions (fromthe base station to the renote
station) that are transmtted via a repeater as well. [00106] The foregoing
description illustrates exenplary inplenentations, and novel f



features, of a nethod and system for determ ning nobile station position.
There are nmany aspects to this nethod and system because it nay involve
interaction between nunerous conponents of a communications system Wile
sonme suggestions are provided for alternative uses and inpl enentations of
the nethod and system it is of cougse not practical to exhaustively Ilist
or describe such alternatives. Accordingly, the scope of the nethod and
system shoul d be determ ned only by reference to the appended clains, and
shoul d not otherwise be limted byciagijges illustrated herein except
insofar as such limtation is reciTed in an appended claim [00107] Wile
t he above description has pointed out novel features of the disclosed

hod and <il1ed wi-l 4 und d, £ hat . vari
om o5t onk, - abemlast EsRE g RELAG R BRI FARR GRS o e

met hods eomghrBitgt ens il lustrated nmay be nade w thout departing fromthe
scope of the nmethod and_system descri bed herein. For exanple, the skilled
person will becayngamplibigbpedifipd sigetlafrp tiewebilpeeigne weeiin the) conmuni cat i ons

systems hayi n@odﬁ‘ﬁ&ﬁsié@a‘ibgﬁor{?fthermgcmeasﬂtigﬂ infd qiﬂ&ﬁﬁg?%r?géﬁﬁ%i% & and

recei ver architectures; and gener y any nunber o ormats.
[ 00108] frhedagipnacepeatt inarathmonietion evithitikatbbite witidnhthe ahleraiingl tpsateri bed

her ei nabove, nd each practical conbination of _equjvalents to such

ol erent scoNT e Aty Qe CLr e SRt BRI T 0 e rHBUE SASSLE em 1 or
det er m njifg oFROhinplifdafibh Ra Qgﬁinhll BpeatdP@bifidired8 GRIPEEy B ModIRIGe el ement
conbi nati ons are contenpl ated as enbodi nents than can reasonably be

expl i ci t signadsiuner at ed herein, the scope of the nmethod and system for

determ ning nohile station posi.tiqp,is proper defi ned byt he .appended
o rat ner ot PoS b AR RREEA o SuBkERS dp e PR R BRE e abi
possi bl eagonbi nati on of features descri bed above shoul d be considered as
havi ng been expressly and explicitl di scl osed herein. Al variations

com ng wit hi ndggsBunagHieigtialResition gompatiog denihs Belje Jrtionwena g i ous cl ai m

el enent s G'glgﬁmthﬁgtﬁgl WiehddiBLREn 3GeRE, Of the corresponding claim To this

end, eac escribed el enment in each claimshould be construed as broadly as
WO 2006/ 076600 PCTI [ S20(16/ 001256 24 possible, and noreover should be
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further comprising:
accessing position information of the regional repeater using the different
discriminant; and
wherein determining the initial position information for the mobile station
comprises determining the initial position information for the mobile station using the
position information of the sub-region repeater and the position information of the

regional repeater.

3. The method of claim 1 wherein the discriminant comprises a code.
4. The method of claim 1 wherein the discriminant comprises an in-band tone.
5. The method of claim 1 wherein the discriminant comprises power control

information.



conprising: receiving anplified nodified signals fromthe nobile station
wherein the anplified nodified signals fromthe nobile station include a
di scrimnant applied by a sub-regional repeater in comrunication with the
nobil e station, the sub-regional repeater configured to apply the

di scrimnant and transmt the signal éron1the nobile station with little or
no anplification to a regional repeag r configured to anplify the nodified
signals; accessing position information of the sub-regional repeater using
the discrimnant; and determning the initial position information for the
nobil e station using the position information of the sub-region repeater.
2. The et hod’hefmathali ahclaimvihehneeein thehdscainphantt cedpmnwd i fmldasiog apgpledf r om t he
nobi | e s&ation further include a different discrimnant applied by the

r egi onal © FREFAHPLFANSIIFIONt ¢ her conpri sing: accessing position information
of the regional repeater using the different discrimnant; and wherein
determning the initial position information for the nobile station

conpri sek detldemaihaspickhémioividrein theggpduldionicampripastoine ot plasse t he nobi | e
station i, ng: i1l imf:ormation of the sub-region repeater and the
positioﬁHﬁ% ophgﬁ?gﬁg%?kiﬁ%dh@ééfonal repeater. 3. The nmethod of claim!]
wherein the discrimnant conprises a code. 4. The nmethod of claim| wherein

the discrimnant conprjses an in-band ne. 5. The nethod of claim1l
wherei n $he d @?qﬂ?ﬁ%f aﬂ@ﬁ‘ﬁhqr@eéhedaa%ﬁatwaﬁpmam%i%%aarfﬁ%gil%lﬁp- 26 6. The

met hod of claim1 wherein the discrimnant conprises a nodul ation applied
to the signal transm ssion. 7. The nethod of claim6 wherein the nodul ation
conpri ses onélhefmgbinalse clampdulzdréio theamddlateguempyisesoahpliatdeomeduitiomhe net hod
of claim6 wherein the nodul ati on conprises delay nodul ati on. 9. The net hod
of claim6 wherein the nodul ati on conprises anplitude nodul ation. 10. A

met hod ofo. det2rthdd Y détBintihlg iMa8l fos@ibn inTh@atlh e hobilesttai | e station
conprising:
comprising:
receiving at the mobile station signals from a base station, wherein the received
signals have been amplified by a regional repeater and include a discriminant applied by
a sub-regional repeater in communication with the mobile station, the sub-regional
repeater configured to apply the discriminant and transmit the signal from the mobile
station with little or no amplification;
accessing position information of the sub-regional repeater using the discriminant;
and

determining the initial position information for the mobile station using the

position information of the sub-region repeater.

11.  The method of claim 10, wherein the regional repeater applies a different
discriminant, the method further comprising:

accessing position information of the regional repeater using the different
discriminant; and

wherein determining the initial position information for the mobile station
comprises determining the initial position information for the mobile station using the
position information of the sub-region repeater and the position information of the

regional repeater.



receiving at the nobile station signals froma base station, wherein the
received signals have been anplified by a regional repeater and include a
di scrimnant applied by a sub-regional repeater in comrunication with the
nobil e station, the sub-regional repeater configured to apply the
discrimnant and transmt the signal,jromthe nobile station with little or
no anplification; accessing position information of the sub-regional
repeater using the discrimnant; and determning the initial position
information for the nobile station using the position information of the
sub-region repeater. If. The nmethod of claim 10, wherein the regional

r epeat erlZappl4d a-gei@nplfrepedier COMPEERS mi nant, the nethod further conprising:
accessi ng posjid.li i 1 i . ing . the different
di scri m nant sdfgr%t?ﬂ\t/égg% g%ﬁf@?ﬂﬁﬁd%ﬁ@@E?%%‘éﬁg%%?tﬁ’gﬁe 1?%fﬁéirlrnati on for

t he nobikpeast ampbfyinghepighsesthdefiat gaimi ng the initial position information
for the nobile station using the .positian jnfaorimgtion of the sub-region
repeat er and &dierigyeant PE?ﬁe%S%ff@rnﬁ%”i%dﬁe GFeY mqé@&iﬁé@ tPé‘bCé‘é‘%e@r. 27 12. A
sub- r egi HaRniKHR GREGIvE N b T atich Jﬂtl’ie%}ub@@%i@ﬁm%ﬁegtef SRiBrapipl i fi ed
signal froma regional repeater, the regiona repeater anplifying the

si gnal whedified figmad theggbiynanda di scri mi nant processor to nodify the received
anplified signal to jnclude a .discri.m nant .indicative of .an identification
of " the sub. r dgetsmeriBfa By P SBHAMT 8l PN et eB her eby: Cand
second agpRmds doafiflired sihdvetakecom Gain sebstgit@NRkmaNdrekii the fike gginb- r egi onal
repeater 1s configured to have a second gain substantially smaller than the
first gain. 13. The sub-region repeater of claim 12 wherein the second gain
cor respopds e R lehLRa'drafid i WhErh ERELNSH BRIk Gdnl @ng! DY the
sub-region repeater.” 14. " A sub-regional repeater cConprising: a second

ant enna dnplifeetdinve the scgnad arfipldiad aigmldyl tee sldvieg®n repedies.cr i m nant processor
to nodify the received signal to include a discrimnant indicative of an
identification of the sub-region repeater and generate a nodified signal

t her eby;14and A sub-regional repeater comprising:

a second antenna to receive a signal from a mobile device;

a discriminant processor to modify the received signal to include a discriminant
indicative of an identification of the sub-region repeater and generate a modified signal
thereby; and

a first antenna to transmit the modified signal to a regional repeater having a first
gain, wherein the sub-regional repeater is configured to have a second gain substantially

smaller than the first gain.

15.  The sub-regional repeater of claim 14 wherein the second gain corresponds to no

amplification of the received amplified signal by the sub-region repeater.

16.  An apparatus comprising:

means for receiving amplified modified signals from the mobile station, wherein
the amplified modified signals from the mobile station include a discriminant applied by
a sub-regional repeater in communication with the mobile station, the sub-regional

repeater configured to apply the discriminant and transmit the signal from the mobile



a first antenna to transmt the nodified signal to a regional repeater
having a first gain, wherein the sub-regional repeater is configured to
have a second gain substantially snaller than the first gain. 15. The
sub-regi onal repeater of claim 14 wherein the second gain corresponds to no
anplification of the received anpli f'bgd signal by the sub-region repeater.
16. An apparatus conprising: nmeans for receiving anplified nodified signals
fromthe nobile station, wherein the anplified nodified signals fromthe
mobi | e skafoh Wthi I8¢ B AndliREfibMoNABLI0ARR Je8dr BohfighredybamPiARal repeater in
comuni cation with the nobile station, the sub-regional repeater configured
to appl ynedibedisigmals; mi nant and transmit the signal Fromthe nobile 28

station with | e Lif.igation to a reqgi.ongl repeat.er. configured to
2ol 1y the WaH e afest B AR LR R o b S PEM Rt FRE RN RE S et Pon o

t he sub-disginonal; ahépeat er using the discrimnant; and neans for determ ning
the initial position information, for the nobile station using the position
i nfor mati on dReaphiordasipivgiedhe Matine aedion ipformatien tos thermekijle stliop uging, 16,

wher ei n {060 A ihfdrRSidPstithd §8-8LigRaRakf 0m the nobile station further
include a different discrimnant applied by the regional repeater, and
further conprising: neans accessing position information of the regional

t ing the diff t. discrim . _and ) ' h f
determ ning the PrrreapfIGE 16 i B Haehort Por eRaEhdaree M:ari on
conpri sasobTRaksioh Glirtiie iR ude Al differbhi@lidcAininaat afplisd by ek regibRd #8ehen for the

nmobile station using the position information of the sub-region repeater
and t he gddithesgompifieg nati on of the regional repeater. 18. An apparatus

conpri si ng: Jrecejivin Ll L ' liscfLom a base
station, Wne[@%ﬁ% {?ggsnggeééog!u\% gﬁ%ar%g)ltﬂ?fH}a%\t/}éélg%aztrrl@péa%{]}lﬁ%@ggﬁfeééngegi onal
r epeat erdisdighihant]ande a di scrim nant applied by a sub-regional repeater in

comuni cation with the nohile station,.the sub- regional .repeater configured
to apply the WP A AERe lAngicrP R %mtlfr?ipg%%un_?qrrr@m Fpé_then%l?l[ee station
with i ts&it[%p%m?ﬁse%%aﬁ fk ALl ARininTRAN Rt po ACGER RGP RK teQRotiRf or mati on of
t he sub-regi onal repeater using the

station using the position information of the sub-region repeater and the position

information of the regional repeater.

18.  An apparatus comprising:

means for receiving at the mobile station signals from a base station, wherein the
received signals have been amplified by a regional repeater and include a discriminant
applied by a sub-regional repeater in communication with the mobile station, the sub-
regional repeater configured to apply the discriminant and transmit the signal from the
mobile station with little or no amplification;

means for accessing position information of the sub-regional repeater using the
discriminant; and

means for determining the initial position information for the mobile station using

the position information of the sub-region repeater.

19.  The apparatus of claim 18, wherein the regional repeater applies a different

discriminant, the apparatus further comprising:



di scrimnant; and nmeans for determning the initial position information for
the nobile station using the position information of the sub-region
repeater. 19. The apparatus of claim 18, wherein the regional repeater
applies a different discrimnant, the apparatus further conprising: 29
means for accessing position inforna?hon of the regional repeater using the
different discrimnant; and wherein e neans for determning the initial
position information for the nobile station conprises neans for determning
the initial t he position
i nformation H?éi gﬂgﬁ EB%?B&hgggggﬁgéagpgﬁph%ﬁggg%?&ﬁgqmﬂlf%?natlon of the
r egi onal diffepeadiesriminant; and

wherein the means for determining the initial position information for the mobile
station comprises means for determining the initial position information for the mobile
station using the position information of the sub-region repeater and the position

information of the regional repeater.



