WO 2004/ 021733 (O FEB 2007 1 BEACON FOR LOCATI NG AND TRACKI NG W RELESS
TERM NALS BACKGROUND Rel ated Applications [1000] This Application clains
priority to U S. Provisional Application Serial No. 60/407,579, filed on

| August 30, %%’3004@1%9 [ 1001] The present invention rel ates generapgyﬁgqgg“{
© communi cation, and nore specifically to a nethod and apparatus that uses a

beacon for locating and tracking a termnal in a wreless comunication

net wor k. Background [1002] Wreless comiini cati on devi ces (or term nals)
are widely used for various purposes. One key use of these termnals is for
conmmuni cation with a wireless comunication network (e.g., a CDVA networ k)

for voice, pa t §0..0R. h i.n ese termnals
is for positi m&@& ﬁﬁklﬂﬁ&ﬁ%i@ﬁﬁﬁ@ﬁﬁ@ﬁ@&hﬂs&
certain circunmstances. [1003] A'COHI@IMDSA%S\I\hi ch to locate a term nal
Is-to determine the anount of tine réquired for signals transmtted from

mul tiple sources at known locations to reach the ternmnal. One systemthat
' provides signals froma plurality %W of known |ocations is the .
wel | - known G obal Positioning Syst ! lites in the GPS system
are placed i i Orbits according to a GPS master plan. The | ocations
~of the GPS sg}eg%tﬁf&i’i’hg%@mﬁe identified by different sets of information

(referred to[ae00]he Tk ARpPRctian dlafperidity 3 ULS. 3R6WkibhR A pplicdtivn SeRhENb t es

t hensel ves.. Anot her systemthat provides signals fromtransmtters (i.e.,
base st ati on&P/RH-STRIMRD emAuEH30P020cations is a wireless (cellular)
comuni cation network. [1004] Signals fromorbiting satellites and/or
. earth-bound base stations may be used to estimate the position of a
term nal . By Fiddei vi ng and processing the signals transmtted fromthese
tran _.._'t_ters,[@@? anpunt of tine required for the signals to travel from
to

- the {ransnitt e TERSERG ABYenfioR, 15ieiess SPRAIRILY tan BOBERICRIPTY ik OB t he |
- WO 200410217%§ec@ﬁ09dll§5§ a288thod and apparatus that uses a beacon for locating and tracking a

terminal in a wireless communication network.
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[1002] Wireless communication devices (or terminals) are widely used for various
purposes. One key use of these terminals is for communication with a wireless
communication network (e.g.,va CDMA network) for voicé, packet data, and so on.
Another emerging use of these tefminals is for position determination, which may be
desirable or necessary in certain circumstances.

[1003] A common means by which to locate a terminal is to determine the amount

of time required for signals transmitted from multiple sources at known locations to

reach the terminal. One system that provides signals from a plurality of transmitters of
known locations is the well-known Global Positiohing System (GPS). Satellites in the
GPS system are placed in precise orbits according to a GPS master plan. The locations
~ of the GPS satellites can be identified by different sets of information (referred to as the
Almanac and Ephemeris) transmitted by the satellites themselves. Another system that
L . provides signals from transmitters (i.¢., base stations) at known earth-bound locations is
a wireless (cellular) cormnunication.network. _
[1004]  Signals from orbiting satellites and/or earth-bound base stations may be used
to' estimate the position of a terminal. By receiving and procesé.ing the signals -
transmitted from these transmitters, the amount of time required for the signals to travel

from the transmitters to the terminal may be estimated and used to determine the
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2 di stances (or ranges) between the transmtters and the termnal. The
signals thenselves may further include information indicative of the

| ocations of the transmitters. By accurately determ ning the distances to
three or nore transmtters at known | ocations, the position of the term nal
may be det ew@izeeussng trilateration, as is known in the art. [10DGFEThg7
Federal Comruni cations Comm ssion (FCC) has nmandated that all wreless
comuni cati on networks eventual |y support, an enhanced energency 911 (E- 911)

service. Under this mandate, the position of a wireless terminal in a 911

call is required to be sent to a Public Safety Answeri-ng Point (PSAP). The

PSAP processfganchd) ﬁ)r %#geﬁéme%ﬂq}rg?e{%sg%ﬁ@@% -ﬂﬁeeéﬁiﬁ%?lﬁ :ﬂ%%g@%lls $h2 E%]ges

termnal's | ocation, Wever, . manda

| inposes a rehay furthey ihcinde( infemationrinditativegenthe locaipas rof e traasmithes. aBIUr acy

- of the position eft mate for the ternminal. Thus, a Eo_sition estimate that
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parti cul ar ginw termna ocate may not be "abl e

" to identify [A083eci The Fetlerot Coommunicationh €lommissioh efFETH chasi mandacat éht 211006]

To satisfy the E-911 mandate, the terminal also needs to,work in difficult
g by sfeo > salmged pigggeency 11 (-
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conprom se the ability of the terminal to accurately estimate 1ts position
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met hod and apparatus to nore reliably and accurately |ocate a wreless" C

“termnal, esp@dremenyondre Ecyrgy aibeipoaition gstigaurniprie groded] Thuset pesiticand
“apparatus is._provisded [N, t 1 e e | t] nd ...t racking of a
wirel ess term 1‘%%.8%%&%6\9@%38 tg?\ 'aiplpg%qa ’u’%lgn ?agg)ggg%%%{%gg%%}hﬂsﬁﬁ%%& for
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E- 911 ser Vi cRorasnplesisi ddeyisedy pepulapdhies,ahe position sstitiateampe fentifyepdificuthmal

may be directed to transmt aaﬁ)_eacon for certain events, such as_in

connect i on viiiqng ipwdichtde terminal isdpcatad; batapy nethe ablsfoddeniidy a spegilie flegr

f or mat kno""rbr%tt»ﬁﬁré"ﬁlé?érﬁ—%%l nahwEd, and may be periodically or

continuously transmtted. e beacon allows the termnal to be )
[1006]  To satisfy the E-911 mandate, the terminal also needs to work in difficult
environments (e.g., dense urban areas and indoor) and at Jow signal-to-noise-and-
interference ratios (SNRS). These various factors may compromise the ability of the
terminal to accurately estimate its position and/or to reliably transmit the position
estimate to the base stations for reporting to the PSAP. If this occurs, then the
likelihood of locating the terminal may be compromised, which may lead to undesirable
or possibly even disastrous results. ' _ _ C '
[1007]  There is therefore a need in the art for a method and apparatus to more
reliably and accurately locate a witeless terminal, especially for E-911 application.

SUMMARY |
[1008] A method and apparatus is provided herein to facilitate the locating and
tracking of a wireless terminal. The method and apparatus may be advantageously used
for E-911 ser\'fice.an‘d possibly other applications. In an aspect, the terminal may be
~ directed to transmit a beacoh for certain events, such as in connection with a distress
call or 911 call. The beacon has a specific format known by the wireless network, and

may be periodically or continvously transmitted. The beacon allows the terminal to be
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~termnal to

W 2004/021733 09 FES 2007 3 accurately |located even if it ~has nmoved-or—is——
physically located in an encl osed or "not- so-obvious" |ocation (e.qg.,
inside a building). [1009] The beacon may be transmtted using variﬁ)m
schenes. | nWORDHYLIBEhene, the ternminal transnmits the beacon only &f) 2007
directed to do so by a designated network entity, which may be the PSAP. In
a second schene, the termnal transmts the beacon in conjunction with the

'911 call, and is thereafter directed to térm nate the beacon transmi ssion

by the designated network entity. Qther schenes may al so be used for the-

RAPTeBe if 8 ehcidRAThbng 2

beacon used to locate a termnal in a w reg e)gs conmuni cat1 on networ

‘accor dance wispiobvieos mecatiom, (eg.. finsideta bufldingdmand is initially received (e.g.,

froma caller) initiate a call of a rticular type (e,g., an_energency
011 cal 1. AL - b Bikam ey houbE e Voo seriebs H it e, Bade.
or possi bly érdnfiflal iPdngitd thé WadcbR bnlyPMndn (dectdd RO Tol OBy %Sdésfeggaﬁd Tidtwddie
termnal is then derived, e.g., b £r ocessing signals received from GPS
satel | i tes afslios th&ls@axsbgthed?%‘\ﬁ. . Datsesecond sdheme athé teaminad sransniits the heacon
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[1011] Concuramhisyiof bytthestaihRE nefvork eRE. CRAFBERMS hAEAsYBSudea fhiinki at e
the transm ssion of the beacon. For the first schene, this second conmand

may be recei \ReaconflrapAMisiOndesi gnat ed network entity (e.g., the PSAP). For

the second s , tRhe b, eceived,wthin the.termnal
(e.g., from gtf@iolﬂt r o1la1 o ?1%8:1% Perlﬁﬁgeﬂriﬂgrggﬁg?(or tgaﬁ%"l HBE &) 9?%?8“#1%%& é%(!%cﬁl a
comrand, dat aerfutinaltihe Wizelessrconsnyrication setivdrk. [ addodi®nte Wi ahd shetfodyh dtred

si gnal® havi ng i ncl uded _t_?lg ein th? be&con, The second nodul ated  signal is
t hen™tr ansmi t© ip pitiplly trepined (92.0Mom Feallephio initiaty a galhehp pagtigular type

e o " h ity Y ek S M ORISR et (1o

t he acdbn transm ssi on.
t er m nat es t Heypalacon possiblymisisg onicepotivatemei \Dang forhe pokitiod estimaenfor $he013]

The data for the beacon be data of a parti.cul ar ta tern, and,the
or oceasi ng PR AEN JEPRON £ E- P DE0BR SHES AP0 BropaEp ol es smaror
“channel i zat i8¢ staiGike 041256 thdesll BRI Q¥ for the poilich Rflla® fe thedSprocessed to
channel i zati on code, and the power | evel _
' provide a first modulated signal, which is then transmitted to the base stations in the
wireless network. ‘ '
{10113 Concurrently or thereafter, 2 second command is received fo initiate the
transmission of the beacon. For the first schen;ie, this second command may be received
from the designated network entity (e.g., the PSAP). For the second scheme, the second

command may be received within the terminal (e.g., from a controller). In either case,

upon receiving the second command, data for the beacon is processed to provide a

second modulated signal having included therein the beacon. The second modulated

signal is then transmitted by the terminal.

[1012]  For the first scheme, thé designated network entity may thercafter send a

third command to direct the terminal to stop the beacon traﬁSmission. In this case, the

terminal terminates the beacon transmission upon receiving the third command.

(10131 The data for the beacon may be data of a particular data pattern, and the;

processing may include covering the beacon data with a particular “channelization”'
code (described below). The data pattern, the channelization code, and the power level -
for the beacon, or any .cbl_nbination thereof, may be specified, e.g., by the designated

network entity via the second command.



for the beacon, or "any corbination thereof; may be-specified,;-e. g by-the——
designated network entity via the second command. WD 2004/021733 0'9 FEB
2007 4 [1014] Various aspects and enbodi nents of the invention are

‘described ip further detail below. The invention further provides G8tHt8d8)7.
transmtter "OAYP¥21{%, ni nal s, systems, and ot her apparatuses and el ements

t hat inplenment various aspects, enbodinents, and features of the invention,
as described in further detail bel ow. BR{EF DESCRI PTI ON OF THE DRAW NGS

[ 1015] The features, nature, and advantages of the present invention wll

| become nore apparent fromthe detailed description set forth bel ow when

| taken in cof1dtt i OViariotstaBpdcheandl ebolidents oftihe thvbitkes: srefdesaited is Hatiagt er s

- identify correspondingly _throughout and wherein: [1016] FIG -1 is a _diagram

' of a syst enfifiairielow.y aFho inyeniigie Srthes maoGdeso Bierhods, srapitigreunitty &eraieals.nay  be
I npl enent ed, 7 I ' .ar.eadi ' a | J oy rate

| the first aﬁ se%_o]ﬁ%‘f éi? reﬁaggé}%g%speaggi \%%ﬁ{(;?ﬁ?(ﬁ&uig? é&la é%%é%s-téosbﬁ%ate

- and track aembodih@ass, et fehedsof fikQdedntibh Gs désdribed iff fuatheddagit betowf an

| enbodi ment of a process for transmtting a beacon used to |ocate and track

a wreless termnal; [1019] FIG 5 is a block diagramof a wreless _

| termnal; and [1020] | ' ~ hgent of a beacbn
~ tracker. DETAILED %Wlwmﬁ%ﬁmmsea system -
wherein var [Rus) ASPesd feafind, SHRALIATE iFartiges |07 thd Braa 7Y W become
i mpl emented. A terminal 110 whose position is to be ascertained may
communi cat e nwir¢ Appamentdromrtireeddiailed descaipiion sct1fotth bElnwe whiva takes tmconjwectiony be
part of a w.rel ess,comuni cati.gn network 150 .that supports conmmuni.cation
For a nunberily (g, CEVEES. 1o, Hh L JePrn e B Iirh o oR LY s FORROP AL PRR 1
for sinpli Cithrshghod hfl Whsreinnet work 150 may further couple to a public

swi tched tel ephone network (PSTN) 160 that supports comunication wth L
convent i ona|[11f1m r el Fi¢k)! is adisrisneba systae wherpln vnipus asigcts.apfl egbediancnts afor k

150, and PSTN . L£Ch | .support various types of conmmrunication
A T |

services for as’voi ce, packet data, and 'so on. [1022]

Terninal 11§10y al BIGHE aieb3 grediapisd thhegepitedlyl illugtrite thke fiest nind secumd

schemes, respectively, for using-a beacon to locate and track a_wifeless terminal;

[

[1018]  FIG. 4 is a flow diagram of an embodiment of a process for trénsmitting a
beacon used to locate and track a wireless terminal; |

f1019]  FIG. 5is a block diagram of a wireless terminal; and

[1020]  FIG. 61s a block diagram of an embodiment of a beacon tracker.

| DETAILED DESCRIPTION |
[1021]  FIG. 1is a diagram of a system wherein various aspects and embodiments of C
the invention may be implemented. A terminal 110 whose position is to be ascertained
may communicate with one or more base stations 120. These base stations may be part
" of a wireless communication network 150 that supporis communication for a number of
wireless terminals (only one terminal is shown in FIG. 1 for simplicity). Wireless
network 150 may further couple to a public switched telephone network (PSTN) 160
that supports communication with conventiénal (wireline) telephones. Base stations
120, ‘wireless network 150, and PSTN 160 may collectively support various types of
: communicatioh services for terminal 110, such as voice, packet data, and so on.
| [1022]  Terminal 110 may also be designed with the capability to determine and
report its position, or to ascertain and provide information needed by another network
entity to determine the terminal’s position. To determine its position, terminal 110

receives signals transmitted from a number of transmitters, which may be base stations



report its position, or to ascertal n and prow de infornati on needed- [V ——————
~another network entity to determne the termnal's position.. To determ -ne
its position, termnal 110 receives signals transmtted froma nunber of
~transmtter sWOR04HR1T38y be base stations WO 2004/ 021733 09 FEB 2007 (5 FEROWT
of wireless network 150 and/or satellites 130 of the d obal Positioning
System (GPS). In general, any type of t[ﬁ'sinsmuers havi ng | ocati ons that
are known or can be ascertained may be ed to determ ne the position of
the termnal . [1023] Term nal 110 may be- any devi ce capabl e of receiving and
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capabl e of r GGRS)V iInQeféral) ahp t}fpemmt&nsmmeMavﬁfg ToEveEIHdt @t kndwh 6f &8 be
enbodi nents, termnal 110 rra){ be an el ectronics: unlt e.g., a conputer
@
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The positionrm')fe tsgnajsnahnsm@emnbdmststitaﬁledlzmaaﬁdoﬂmaﬁeimeﬁl1$0r edai yegd at

the term nal such _as _those transmtted fromthe GPS satellites and/or
base stati on@l}lbocgmﬁgt formina 19 ioa sebplap F?@pbp%gaﬁabkefrfsrewmgm o a
signals orig | ralna .1 he
Cermnal . o RAEbELE chiGhBOS, th BhepbmbbirchS Shfifl (Tl v Bh B GflodNeit
conmmuni cat [ o(e gl,eh\mmputea tdyedrenl Sd @brsomal digites MStmdee(E’DAI)etaMrsb @) thating aThe

entity perform osi tiqn, est tion is proyvided th_the _ necessary
i nf or mati on Gg "Pﬁ@gp%ﬁaf‘aé'}ﬂnet¢ﬁ§ r‘é@“ﬁ&e‘h&@’ﬁ%@@%a%@ﬁé% s1
ei ther the. |%ﬁﬁéa&ﬁﬁe@ndpd?%&émt&%§o@hfa@@of‘ﬁ:@éﬁeﬁ0 determ ne these

-Iocag ons). Techniques for determning the position of a term nal based on
si gnal's rece[lﬂ@d] f r dihe position lof tegminsh d10 may deeestimateil dasedooresigmadsvweceived bk ar t

mandat ed { halPedr & e et e Sk FreartbRE i 6B S GAeTAR o vath s

enhanced enmephe fie/1o8tibné b B tanGRitiisCReom WhichA8€ Sl efigithicl. tHRE posiaaglat €,
whenever. a caller nakes a distress call to 911 with a wreless term nal,

t he | ocat i onthsf tefi@al mam ]?%IPSW% &uii the demgna e askasitianoDatermining: Equmpaept
A P b b
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estinmate to aaeosk eﬂmlye ’D]memtst;&l—ﬁm:m thb tpesitiat | estinption Be ptcﬁ;ideﬂnﬁith ey

transmt information necessary tqQ estimate,
necessary information (e.g., the pertinent time or psendo-range measurements, and

either the locations of the transmitters or the means to determine the;se locations).
Techniques for determining the position of a terminal based on signals received from
satellites and/or base stations are known in the art and not described in detail herein.

[1025] As noted above, the FCC has mandated that all wireless communication

networks eventually support an enhanced emergency 911 (E-911) service. In
accordance with this mandate, whenever a caller makes a distress call to 911 with a
wireless terminal, the location of the terminal is required to Be sent to a Public Safety
| Answering Point (PSAP), which may be a 911 center. This may be achieved by having
the terminal estimate its position and transmit the position estimate to one or more base
stations. Alternatively, the terminal may transmit information neceséary {0 estimate,
and the PDE may then estimate the position of the terminal. In either case, the position
| estimate for the terminal is routed through wireless network 150 and/or PSTN 160 to
PSAP 170. PSAP 170 may then respond to the distress call by dispatching rescue
personnel to the terminal location.
[1026] To satisfy the requirements mandated by the FCC for E-911 service, the

terminal needs to work in difficult environments (e.g., dense urban areas and indoor)



and the PDE nmay then estimate the position of the terminal. In either case,
the position estimate for the termnal is routed through w rel ess network
150 and/or PSTN 160 to PSAP 170. PSAP 170 may then respond to the distress
cal | by dispatching rescue personnel to the termnal |ocation. [1026h fiq 2007
sati sfy thewieviggmants mandated by the FCC for E-911 service, the

termnal needs to work in difficult environnents (e.g., dense urban areas

~and indoor) WO 2004/021733 0 9 FEB 2007 and at | ow
- signal -to-noise-and-interference ratios (SNRs). These various. factors may
- conprom se the ability of the termnal to accurately estimate its position
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under appropriate _
~ events, such as in connection with a 911 call. The beacon has a specific format known

by the wireless network, and may be periodically ot continuously transmitied. The
beacon allows the terminal to be accurately located even if it has moved or is physically
Jocated in an enclosed or “not-so-obvious” location. The beacon and its use are
described in further detail below.

[1628] FIG. 2 is a diagram that graplncally illustrates a first scheme for using a

O

beacon to locate and track a wireless terminal. In this scheime, the terminal transmits
the beacon when directed by an appropriate network entity (e.g., the PSAP). In this
way, the network entity can enable the beacon transmission under appropriate
circumstances and can further control the beacon transmission, as described below.
[1029}] Initially, a caller makes a distress 911 call using the terminal, which may be,
for example, a cellular phonc (step 21). As part of the 911 call, the terminal may
provide an estimate of its position or the information needed to estimate the terminal’s
position. The 911 call is routed through the wireless network and/or PSTN to the PSAP
(step 22). The PSAP receives and processes the 911 call and determines the needed
rescue personnel (e.g., police, fire, ambulance, and so on), if any (step 23). To comply

with the FCC’s E-911 mandate, the PSAP may also be provided with an estimate of the



circunstances and can further control the beacon transni ssion, -as—descri-bed-——~

below. [1029] Initially, a caller nmakes a distress 911 call using t he
termnal, which may be, for ;exanple, a cellular phone (step 21). A% Foart of
i the 911 cal IWOpR/2EBH nal may -provide an estimate of its p03|t|or9 Ebt 198
rinformation needed to estimate the termnal's position. The 911 call is
“routed through the wirel ess network and/or PSTN to the PSAP (step 22). The
PSAP recei ves and processes the 911 call and determ nes the needed rescue
personnel (e.g., police, fire, ambulance, and so on), if any (step 23) To
conply. W th dobio the GePdida MapEAES;, P oMl h an
estimate of the V\D(%IOOM 021733 gﬂg Fééi g%bfa%fe[%s?% g‘ﬁ"%‘? %h 1¥)term na The
PSAP can therPersenggl this information to the rescue: personnel. [1030] In the

first schene t he, PSAR d a "beacgn-gon" nmmand
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! help or (2) tayin th.t one e of he e beacon ..
. not be enabl eéi‘J %mgg%cggéépﬂgf eﬁ@nepe@raﬂf 1:1@%? t ifre rg’Fi't‘ﬁonr‘é‘a?ﬁ|b{“‘ed or
+f turning orenhlbled ieie godetyvanihell thasthetcaliBr (1954 ﬁi&%ﬂé&n%e&%@%@ '&gﬂ éﬁﬂ“on _
(e.qg., if the caller will not be at the |ocation where epls nee

[1031] The bé&’d&ﬂ‘ﬁ'ﬁl%ﬁﬁﬁﬁuﬂqegofbﬁpeghﬁhﬁwgm@h@twmﬁbéﬁ;t,islﬂ}i*ib@m;‘shﬁﬁl@/or

PSTN dt th t
ocei ving t naochich 3 B SN KRG RiBlre@ U i dutnife b WRacon Mrobf BSHR G’ ©
beacon (st ep 635))1601{5 10 3@ undine mfeaﬁua)rp(@rgs,qnﬂ@ caliey wilEnéti tepattB Ridatiéh Where

terrr(wa 310 ion sed on the initial position estinate pr0vi ded to the
PSAP-w th th 1§ DR ‘(step 26). Upon approaching the termnal's Iocation,

~a "beacon t rgebsn” 1Bk BEXoR9nUSSHmh gftr&ﬁéﬁ @t‘ﬁ'o@gh Ei%re%u%ﬁgtne{v?&ﬁténﬁl

the termnal (step 27). The beacon tra Z00m ™ on t he
cal l er, even BSTN haimsnmte&tasﬂlmbammmumseo tliaetemmmd tih eespddseaalrdceivisg thede

and/or is physically |located in ane ed or t- soowo | ocati on
| (e.g., insi dgbeﬁconb?ﬁyci OFRG: Hffﬁ%f‘al ‘F‘rBeagH% FIG 2 allows a

desi gnat ed nqesAk emhd fe¥adeGersonnel may be dlspatched to the tenmnal’s location based on
the 1mt1a1 position estimate provided to the PSAP with the 911 cail (step 26). Upon -

approachmg the terminal’s Jocation, a “beacon tracker” 180 may be used to detemnne a

more exact location of the terminal (step 2;]). The beacon tracker may be able to “zoom
in” on the caller, even if the callef has moved since the time the 911 call was made
and/or is physically located in an enclosed or not-so-obvious ‘location (e.g., inside a
building). | |

C '[1033]  The first scheme shown in FIG. 2 allows a designated network entity to
contro] various opérations of the beacon. This designated network entity may be the
PSAP or some other network entity. For simplicity, much of the following description
assumes that the designated network entity is the PSAP. Some of the features and
characteristics of the beacon that may be controlled by the PSAP are described below.
{1034] First, the PSAP can enable or not enable the be‘aéon based on the received
call and the information received from the call. The beacon may not be enabled if the
position of the caller needs not be ascertained. This may be the case, for example, if the
caller is passing through an accident scene or if the 911 call is a false alarm. Also, the
PSAP may receive many 911 calls for a given accident, and it may not be desirable or
necessary to locate and track each caller since that may be unnecessary or redundant. If

there are many callers for a given event, then the PSAP may select a specific number of
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control various opérationsof the beacon—TFhi-s—desi-gnated-networ-k-ent-+t-y--pay. -
be the PSAP or sone other network entity. For sinplicity, nmuch of the

foll owi ng description assunes that the designated network entity ii@t[‘k@

PSAP. Sone ‘862@%202;5% tures and characteristics of the beacon that y el007
controll ed by P are described below. [1034] First, the PSAP can

enabl e or not enable the beacon based on the received call and the

information received fromthe call. The Beacon may not be enabled if the
position of the caller needs not be ascertained. This nay be the case, for
exanple, if the caller is passing through an accident 'scene or if the 911

call is a ftdrsnald tardacaterdmsidrackhand WEMR thenyenableahe beavan yrafdrissieh fonf owlya

| given acci d@&t ang it.n$ not be desirable or necessary to |ocate and

track each B%SEFLSEPHYat nay be unnecessary or redundant. I1f there are
many cal | er a g VYA P ReABWIR iR wHREGCHE BEadayber

of 0 9 FEB PULEY O SRUURD IRIAT nley 4R ablito MetiniiRiinG fafifiér i tragtf%;%g?fgﬂmul d

|t hen enabl eis gaetatedond tapsmitieils Foo exdmmen tbnPYAPrhay ¢ deietmide ter prooasking

[ 1035]- Second, the PSAP may be able to term ne the manner, i.n ich the. ?
beacon. is ﬁh‘é?ﬁ&%‘l}mﬁr{ﬂ g#%fﬁt?r{fﬁ? IP@%F.O“F&S S@iﬁ%?ﬁuc ITERgRES IR, Sqhene to

det er ni ne t g RIrARSHSHcH (3§ BetbAnil8 HOLBEH: 0P LABRAT PoSel REYRERE AL bdadon,S€! ect

a particular transm ssion schene to use for the beacon, (3) determne the .
amount of t patsmPn. ‘Pesgsmexagoy gud trapsmipsiothelibe heaconatt dascuibed ifffierthpedeteddt i on
and transm %gio%n of the beacon are described in further detail below
[1036] FIG I's a diagramthat graphically illustrates a second schene for

1 using a begmBs)t o FIGha i€ aadiserhimabikt SraphicRlyaBEstiRssd fizbnd behehdifor 66HeHE, the
termnal transmts_ the beacon in conjunction with certain types of call,
such as a 9beacen|tp locpiseandeiznackp wirpless framiet.t B tiv sehiemep thegterping) ravmily by (a

desi gnated ey, ﬁgﬁ){éfrx]lﬁ%tgd%i\ﬁi’gn %:éethSTI]) ﬁrgﬁf %fncgl-éi?glﬁh a8 08 TRa G HE ﬁﬁ?ac&@ﬂ)tayt he

beacon wi Il "be turne certain  circunstances” where
t he beacon tieyedfier he didabled ifi ditvotet]! Hyrredastupdietl metvemkicuiityt (e, RaPSAP).oThisomand

fromthe designated network entity). . This schenme ymy be advant ageousl. used
in certain 6 P’F%‘Ieén% @?ﬁr@’ﬁ?@‘vﬂg} g’et T‘l‘é’?age%o'ﬁi g‘i"? é‘?ﬂ“’&il ﬁr?ﬁ’fta%e
assured 10 BfchRbiRll WhéRHR VLo ihal BE nt&led(Wthout HOmREH 1§ Rickivele/beadoral | er
makes a distress 911 call using the"termnal (step 31). As -

on command from the designated network entity). This scheme may be advantageously

used in certain operating environments where the beacon-on command cannot be

assured to be reliably received by the terminal.

[1037}  Initially, a cailer makes a distress 911 call using the terminal (step 31). As

part of the 911 call,_ the terminal may provide an estimate of its posiﬁon or the

information needed to estimate its _position. For this scheme, in conjunction with the

911 call, the terminal starts transmiiting the beacon (step 32). The 911 call is routed

through the wireless network and/or PSTN to the PSAP (step 33). The PSAP receives

and processes the 911 call, determines the needed rescue personnel, and relays the
terminal’s position estimate to the rescue personnel (step 34).

[1038] For the second scheme shown in FIG. 3, the terminal continues to tpansmit
the beacon until it receives a command from the designated network entity to tum off
the beacon, which may be the case if it is determined that the location of the caller is not
needed. The PSAP may thus send a “beacon-off”” commmand to the terminal to direct it
to stop fransmifting the beacon (step 35). The beacon-off command is routed through
the wireless network and/or PSTN and transmitted by the base stations to the terminal.
In résponse to receiving the beacon-off command, the terminal stops transmitting the

beacon (step 36).
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part -of the 911 call, the terninal "~ may “provi-de an estin mate -of- *rts~-pos1{len-—-?-'i?fl'fi-?i--'.

or the information needed to estimate its position. For this schene,
conjunction with the 911 call, the terminal starts transmtting tg}e3 Eﬁi@%ﬂl
(step 32). TWE2004102¢7B| is routed through the wirel ess network an

to the PSAP (step 33). The PSAP receives (I and processes the 911 cal |,
determ nes the needed rescue personnel, d relays the termnal's position
estimate to the rescue personnel (step 34). [1038] For the second schene
shown in FIG 3, the .termnal continues to transnmit the beacon until it
recei ves acgm’_@df t I d t - af

beacon, whic may beA edggsI%%?? 99&5@%132%%@%1'8@3& !{1%%}(:& '?ﬁeﬂd]&glgg%%onctag t he
caller is nobased@edhﬁdlmﬂ'ﬁe)omem;mte providedrid the PHARoGHh e 011 calinfae3T)o t he
termnal to rect it,.to,s

beacon=of f ¢ r?ﬁﬁﬁﬂprf’?h?’lﬁfpg t%ﬁgﬁgﬁﬁ%’e‘ﬂgﬂga&?’gg@%&é’%ﬁ%ﬁé%@“ﬁ@ﬁ? and

transmtted am&ggxgggggamflmmaj@g t3ggmnal. In response to receiving
t he beacon-off conmand, the term nal stops transmtting the beacon (step

36). WO 2004[11)39]733 Togmpiaer sapme, the| o8R! fami A datahenly @ euompteds devies) isray be

di spat ched t [ | ocati o g initial position.
estimate pro ?lﬁe ]tnb aEQI'u ‘i”%svﬁaﬁh tcﬁg @%ﬁ@gﬁlst%rggtépo%)beaco% %?PS%SS}O(]}&CW ng
the terninal ‘AStehnadly,Ofe wriftnd)@as esll b 8RR proFilel® iHdieste dRuEGE eTHE &gvicd Nor e
exact location of the termnal (step 38). 1040 I'n anot her schene, the

term nal (e. grovider ¢as thesoptast ﬁr&ﬁ%ﬁwt ingigdent, end ibst BSAB ceninifigiedhe
dlrst ress cal Ibeﬁcgﬂmﬁ rBWn ?ﬂﬂe%ﬂﬁ all'l ts own beacon transm ssi on.
Y,

Al'ternati vel erm nal” can call” a service provider to indicate
di stress. Th§iGKivi ks apexaviplsra teatinalhagy bonibantd bhe pRatRf akbeue.g.ha piece

i ncigdent, and_the, PSAP can initiate._t beacpn transm ssign of the _.

ter m@nal [ 165890048 ajRateRoNsy arar Hl%é?ﬁli‘?fﬁalf’t %@S%@)rﬂ%ﬁ?&s&n f15a? P’éﬁé‘fh%‘i
asset (e.g., o a%ﬁ%ﬁgex@(@n)go% ieﬂnﬁ’aa}"@dn%iﬁlﬁ&%?y cémf@hichids iBephes T%n%tédq;ase and
so on) or a person ( , a small child or "a senior person) e term nal

conti nuously staammnts:aemew,twmeh myutgrlamﬁtﬂ baeparnsmlart d:@nancpm Iftibe preminebt er
whi ch may bellmtedtoatgoa{lgarttlcu St a r.m nal

comruni cat i OA SRF- EPPOOHT 2#&? %Sﬁ 8 Euﬁgh e’l’ it 1mt1tafe§e §°8§F’|'W‘ie(}’13%§erv, ce

provider.  Thoel&s of 6émeQARMIICENIIBP gpmat thm&mﬂamaas hbeed it of fhelardiasherev ed
out of the area where it is supposed to be (e.g., if the piece of asset IS
stol en or thét iseyupppsed 4o bpde-p.. i rpiece of asset 1s stolen or the person is lost). Upon

receiving the call from the terminal, the service prov;der can inform the PSAP and/or

law enforcement. The terminal can start the beacon transmission on its own or upon
 feceiving a commaﬁd to do so from the service provider or PSAP. Law enforcement

can then try to track thé terminal based on its last known 1ocation and the beacon
transmission.

C\ [1042] Other schcmes may also be devised for using the beacon to locate and track a
wueless terminal. These other schemes are also within the scope of the invention.
[1043]  FIG. 4is a flow diagram of an embodiment of a process 400 for transmitting
a beacon used to locate and track a wireless terminal. Process 400 may be performed by
the terminal, )
[1044]  Initially, a firsi command is received to initiate a call of a particular type
(e.g., an emergency 911 call) (step 4512). This first command may be received from the
caller (&.g., via the terminal’s keypads, or possibly using voice activation). In response
to receiving this command, signals from a number of transmitters (e.g., GPS satellites
and/or base stations) may be processed by the terminal to provide data for a Iiosition'
‘estimate for the terminal (step 414). This data may be indicative of the position

‘estimate for the terminal, or may be data for (e.g., pseudo-range) measurements that



recei ving the caltfronrthe ternmnals—the -servi-ce-provi der—can-informthe .~
PSAP and/or |aw enforcenent. The term nal can start the beacon transm ssion-
on its own or upon receiving a conmand to do so fromthe service provider
or PSAP. L nforcement can then try to track the term nal based p@gnrgat
| ast knomwggg'{“&]r?sénd t he beacon ‘transm ssion. [1042] O her scheﬂrrerEBr@g/Y
al so be devised for using the beacon to locate and track a wreless
termnal. These other schenmes are al so wythin the scope of the invention.
[1043] FIG 4 is a flow diagram-of an enbodi nent of a process 400 for
transmtting a beacon used to locate and track a wireless terminal. Process
- 400 may be jpey bonsddo Byterniine tHegroditivalof Meliddihall. Mo datd for i dallfasill teamm@nd is
' received to_ initiate a-call of a particular type (e.g., an enmergency 911
“call) (st epfoniho posyinsestimaty areoiem PEPcRsEpd He preide wdirst modulated signal Ksiep (e. g. |
via the teryy ' ' S| e tivation). In response
to receivi n‘g%?hl%‘%@%ﬁﬁ@“&%ﬁ@ﬁﬁ%%ﬁ%‘{neg‘gn%rl‘r%%?“ ansmtters (e.g., GPS

satel l'ites [1048Y or Thas@nghigbd 6ipa)l WRdcebedbyahie ERlksh etk tRatha10l 1 41
provide data for a position estimate for the termnal .(step 414). This data *

may be i ndi&denigd tofthe REABJOr pronessieg t Besadeon dhe pafarer andhpevarity of theesplloe dat a
for (e.g., - I e - eeee- - ---- WD 2004/021733
09 FEB 2007§§%%§%§9ﬁ%%%agreﬁgﬁ%a§§§@ro%h%E\Q%eﬁ'e position of the termnal. The .
data for thH0d6§ | Godcirrentifabn théresftdrha paohlli comeahd Net fcéveal tibehipocessed
to provide a first dul ated signal (ste 416), which_is then transmtted

to the wi reF%E“%ﬁE’E‘\r/TRDfFIRC ‘ee@?%&t?ps‘-)&.o)-[ﬁmgfﬁ%@hﬁ%ﬁw‘aeéabgve@ﬁm secgnd

recei ved bycddifiald o). 88 Se@iRiciQidn B ded BRIATAGEA! ot (4 QU1EPS AP). A PSAP

-for processing. Based on the nature and severity of t al'l”,” “rescue

per sonnel nfy thesedomsp stheinedlesaitiedeabout, | the sedob46innGmnd coay batdeypived within

t hereafter, ,a second.co nd is received to initiate transm ssion of . the(
beacon (st efe4BHEH &Féq.g{rﬁg)rq i% §?nt§@ﬁ_9rre cEher 1rage Cle i i é’@c??ﬁﬂnd C
conmmand MRy cQREmARE B 6 the BBACHH s %%éés%%%ﬂmﬂ&é WREdon& Mddudatddsighal h:Niﬁ‘g PSAP) .
‘And for the second schene described above, the second command nmay be

recei ved wi tokluded Hereinrthe hascope(step, 422 orifhe duatfooitieebgacon mayi bhdatacefse, upon
e o ARG b TR Ak 0Lk Uhayf ME1BE B hnl tnPEORER B8 ih B OV 9

particular “channelization” code {described below). The data patiemn, the channelization

code, and the power level for the beacon, or any combination thereof, may be specified

a priori or by the second command. The second modulated signal with the beacon is

then transmitted by the terminal (step 424). '

[1047] For the first scheme, the PSAP may send the second (beacon-on) command

to direct the terminal to’ start transmitting the beacon. For the séc(md scheme, a third
(beacon-off) command may_be réceived from the PSAP to direct the terminal to stop the ‘,
transmission of the beacon. In this éase, the terminal terminates the beacon Cj
transmission upon receiving the third command (which is not shown in FIG. 4 for
simplicity). _

[1048]1 The beacon may be vsed to facilitate the locating and tracking of a terminal

even in difficult environments. The beacon may be implemented with various features

that improve its effectiveness. Some of these features are described below.

[1049] 'The beacoﬁ may be generated in a manner such that it is distinguishable |

from all other transmissions from the terminals. In an embodiment, the beacon is
generated based on a known data pattern and using 2 known processing scheme. For
example, the beacon may be generated based on a sequence of all Ze10s, a sequence of

alternating zeros and ones, and so on. Different data patterns may be used for the
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of a particular data pattern, and the proceSS|ng may |ncIude coverlng the
beacon data with a particular "channelization" code (described beI F@ﬁ
dat a patt er WO edvg/ozt1anel i zati on code, and the power level for the beac

or any conbination thereof, nay be specified a priori or by the second
command. The second nodul ated signal with the beacon is then transmtted by
the term nal (step 424). [1047] For the rst scheme, the PSAP may send the
second (beacon-on) command. to direct the termnal to start transmtting the

beacon. For ,the s con bea command, na e received
T e paAlAcyS Rt Eriniis, b Eavar B SPRfc ftha pRITESS B ied Wy
| beacon. In té@teﬁxt@@ﬁﬁalrhﬁ}ﬁo%ﬁb@d@@b y IR POAFeS e WRINEAGRDrk. {ransm ssion upon

receiving the third comran éWhICh is not shown in FIG 4 for sinplicity).
[ 1048] The H&8Mn nEgr BeC wirelestc inpivask.e titeh beaaop atmay gbea tnsmitied i ong aof  a

termnal eve dif,ficult,environme The ,heac. b | e ted with
vari ous f eath aﬂbgﬂlartclog? ﬁ l)@g GOy %S(S:qe?‘ g%bt %bﬁé’%qwf%ecg%"tegg% es are
descri bed belogw. méWATﬁ&wbﬂ@ﬁ@ﬁoﬂﬁ&at@ﬁmﬁﬁéﬁ©ﬂ a fundbefRA R6de SHaghelshat it
I's distinguishable fromall other transm ssions fromthe termnals. In an

- enbodi nent, #Hchpwarsh dhennek ey disdrpuishod drasn oae amother batthe pae € differmet usi ng
k d
ona sequenca iRl RSEEs Deond Bk Ay REIRA0 iR 85 BE URRR RS0 500

so on. Diff ahedhandeliatipatody may boy Washeedd FariStIfarid AnkRBOMIOSY orthQonal
2004/ 021733 11 beacons fromdifferent term nals. Mreover, the specific

data patt er vagig ]Sép{@éﬂl"bf?“aﬁ&ovéﬂé?ﬂﬂt EpiralDNHY, eesomeoihae erﬂtgzovﬂeorpSAp
or the wirel F%%lﬁa &£ e

be tgaansmtt gé%dqn a g?lt@gﬁlg%d EP c anne%M l()ﬂ;{ C%@ﬁﬁ%&?@oﬁe c%%@c%naﬁ

- W t h~a partimmphmucﬁmmhemnehmnmodemdﬁsuﬂddaoﬁawmhm supports dat a

| transm ssio a nunmber o ode chan eI S and ode annel S, are

| di sti ngui shadttlom Shencsrboimen, 3 s l?glsoafma?ﬁ@elé esew SPrerYE
codes. Depe rHSia'eHQx&ﬂsﬁé]?f%eﬁécﬁl‘{'rﬁ%mﬁ% $ ansRE iy yecﬂiﬁi?é]ﬁ@'Walsthhe
channel i zati on code'may be a Wal sh code (for 1S-95 and edma2000

ort hogonal andei @l ea SWalshadiodg thaic isonol CuWSEilyc dal ensef orayWbEDINEY , foorbeg@ne

other ort hOgt?a'}:l%{mssmn In either case, the specific Walsh code to use for beacon transmission

may be determined by the designated network entity and pr0v1ded to the terminal.

[1052]  The beacons from multiple terminals may Be distinguished from one another
by various means. In one embodiment, distinguishable beacotls mey be generated by
using different data patterns in conjunction with a common Walsh code. In another
embodiment, the beacons from multiple terminals may be distinguished by using the

same data pattern in conjunction with different Walsh codes. The specific data pattern

and/or Walsh code to be used by any given terminal for the beacon may be determined
by a network entity (e.g., by the PSAP or an entity in the wireless network) and
provided to the terminal. This design may provide the most flexibility in the generation
of the beacon. ‘ |

[1053]  In certain embodiments, the beacon may further be spread with a specific |
spreading code assigned to the terminal. This spreading code may be a long psendo-
random noise (PN) seqttencc (for IS-95 and cdma2000) or a scrambling code (for W-
CDMA). | | |

[1054] In general, the beacon may be generated in any manner that allows the
wireless network to distinguish the beacon from all other reverse link transmissions

from the terminals. Moreover, the beacon is generated in a manner consistent with the
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channels. For sinplicity, the channelization code is assuned to be a val sh

~code. [1051] In one enbodinent, a set of one or nore Wal sh codes nay be

reserved an d exclusively for beacon transm ssion. In another {§ FEB 7007
‘ggr‘?§ Z(W;u?able Wal sh code (i.e., a Walsh code that is not

currently in-use) may be used for beacon transmssion. In either case, the

speci fic Wal sh code to use for beacon transm ssion nay be determ ned by the

| designated network entity-and provided to the termnal. [1052] The beacons
 fromnmultiple termnals nay be distinguished fromone another by various

| nmeans. | n opmcewirgdicfined by diesdpetiivistnakitie (e aIDos, oBra2000, JRICDRILE dnd¥o USI NG
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schemes. | nu@henikdien séHefRl B b&@éiﬁﬁ&rmbﬁﬁeﬂ%@ﬂaﬁ@r&kﬁﬂﬁfbi tiRddespibieguousl y
at" all times until disabled. This scheme may al |l ow t he ‘beacon to be nore

easi |y det e@e@rk eptitnoFpi eXatmplas Hesispinals Bk e, dirpréed e frapnif dhe PearoRi tted
di cal |
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be transmt me “out of “ever
transmission schemes may also be used for the beacon, and this is within the scope of -

the invention.

[1056] | The beacon may also be transmitied at a particular power level determined to

provide reliable detection of the beacon. In a first embodiment, the beacon is

transmitted at an initial power level that may be estimated in a.particular manner. For

example, the injtial power level may be estimated based on the SNR of a pilot

transmitted on the forward link and received at the terminal. In a second embodiment, N

the beacon is initially transmitted at a low power level and gradually adjusted upward (1
" (e.g., by the designated network entity). Th13 embodiment may reduce the amount of

power consumption and interference due to the beacon. Tn a third ehlbodiment, the

beacon is initially transmitted at a higher power level and may ﬂiereafter be adjusted

downward. This embodiment may increase the likelihood of beacen detection at a cost

of higher power usage and higher level of interference. In a fourth embodiment, the

beacon is initially transmitted at the highest power level pbssible and may thereafter be

adjusted downward. In a fifth embodiment, the beacon is transmitted at a specific

powef level determined by the designated network entity.

[1057] Power control may also be used to adjust the transmit power of the beacon s0

that reliable detection may be achieved while minimizing the amount of interference to

other transmissions on the wireless link., The power control for the beacon may be
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schene nmay be usSed t6 conserve terninat-battery-and-reduce-t-he-ampunt-of 0
dinterference generated by. the beacon while still maintaining its '
effectiveness. The On and O f durations for the periodic transm ssiqgn :
. be sel ect ed wo 2p6am2ide reliable detection of the beacon under the eﬁgeﬁﬁém

wor st case operating environnments. In yet another C transm ssion schene,
the beacon is transnmitted in a manner defjned by the designated network
entity. For exanple, the term nal may beléi rected to transmt the beacon
continuously for a period of time, then periodically until turned off.

Nunmer ous ot her . transm ssi.on schenes al.so be used f ‘the beacaqn, .and
this 15 i t nPTPLERETE B S e GL A S e FSSBTS Tk (B SRy “ahdhibe
transmtted eiovwh BAfdel £l 3 oROWRAcONEYRber ABLBENIBSEMERatid, QF AP bh& 5albhe
detection of the beacon. Ina first ‘enbodi nent, the beacon is transmtted

- at an initiafecpueiethe beswsin at katSNithabes kighdrithareal pamticalaptiweshold SINRpthendbe  For

l e, the_initial I be. esti ma d on. the SNR of
o ot tr ancB P RyeR e bEAGER o bR SR SLe B loh AR A )

- second enbodb¢iRe at & HEoHOSRRO thenSthé Meddod! thatkér I Host BEkfbe Able0l RAURThd eVel

and gradual Ia@gdj ust ed’ upward & (e.g., by the designated network entity).
This. enbodi e2.may reduce the anount of power consunption and interference

ransm ttea GOS8 heebibuled SRSBRMER dohente B PEAFC Ry bie B ingtpeacon

downwar d. Thingy alsbedisleekd Basedi AR ametahdts shirk@ldidomd ednt MeAGHR MRMtBekd On at
a cost of higher power usage and higher level of interference. In a fourth

embodi nent, hlecallp Fiox srample, the eonfinugus kansevssionesgheme mska high pewer lsvelanay evel

e peacon's PR RGHEL PP SRR RN il o R
n

desi ynat ed neictinriksideti bujldingl 03 pEdudic taanhistbn sehens &l Hioves pdweo lave] ust

“the transmit ogfer of the beagon so  that reli ﬁbl,e de%ec ion may be achi eved
o

whi | e mini m FEK3C P TARIHHRIoSTRE FERt @ity ef Bho 51 e P g8nsi ssi ons on the
wi reless 11nkgosgne Rpwbodaite! Gth @k Ebe1 hEARAR, Y GV JOR/ QakidP 09 FEB

2007 13 inplenented in simlar manner as that for: reverse link traffic
channel , whi edtimated kmbwrovidedt toether PSAP msopast bEdieoRlbowker Tustinitihl position

i gher ¢ han ST PR PERAL APO Y S CRETARn BF BOHA > PARBROPSY the
beacon may bgheaghktafih@GondM®s witdn thd Esth@se wad AlalONTCalerhSsiRny R, 48 the 911
call is made and until direcied otherwise, the terrainal can maintain C6ri1mumcaﬁon' with
the wireless network, periodically estimates its position, and repoﬁ_‘sjuﬁdated position
gstimates to the wireless network. The updated position estimaies may then be used to
direct rescue personnel to the caller’s location. |

[10601] Conventionaily, the position of the terminal may be estimated based on the

signals fransmitted from orbiting GPS satellites and/or earth-bound base stations. In
certain operating environments, a position estimate cannot be derived from the signals
from the satellites and/or base stations due to various reasons such as (1) the satellites
are not in view, (2) the forward link signais from the base stations are weak, and so on.
[1061]  The beacon transmitted by the terminal may also be used by the wireless
network to determine the position of the terminal. In particular, the beacon transmitted
by the terminals may be received by multiple base stations and used to derive psendo-
ranges from the terminal to these base stations. These pseudo-range measurements may
then be used to estimate the terminal’s position, in similar manner as the use of pseudo-
range measurements from base stations and/or satellites to estimate the terminal’s
position. The position estimate derived from the beacon may be less accurate due to

various factors (e.g., multipath in the terrestrial propagation environment), but may be
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detect the beacon. [1058] The particul ar transm ssion schene and power

level to use for the beacon may also be selected based on circunstapgesy 74{
surroundi ng_the event that give rise to the 911 call. For exanple, the
continuousg?V5H@ﬂ$§§?on schenme and a high power level may be used for an
urgent event, as determ ned by the PSAP operator (e.g., a heart attack
victiminside a building). The periodic t4ansm ssion schene and a | ower

power |evel may be used for |ess pressing event (e.g., a driver who is out
of gas). [1059] In accordance with the E-911 nandate, the position of the

termnal is vahmblemevethelsts, (The\posieion testitbte &M HBMPAE be®fonthgy 9d hs&Piol -
This initial position _  estimte nay or may not be very accurate, depending

! I Y. I
on the ter maﬁwoxgll%tﬁarle%%m%teaﬁ@aY (& 6pdhatrsrye msrenngl gRay hpspntteethis
estimte wa t. er. L i3S d.until
directed ot Egég\?img@é, A{lﬁ%@fé%ﬁﬂ%ﬁ%@% ﬂ?]éﬁ At a n&@gn]b\%m% egiﬁr}eg % ugmfegﬁeﬁﬁhgor

Wi r el ess netexminisle, péthitheluseabf the @shdomptiaket. t Bodiei Hétomminsivg b0 bh Fevepiat ed
to the wreless network. The updated position estinates

position estimates : I €
may then be l%ébgﬂta@ is kpovarin theag grd ptdessribed bewsine caller's | ocati on.

1060] Convempganal q%é% ' f -t he term ' _hased
E)n t h]e _si gﬁg?ﬁsﬂt rairlllgaﬁop{ég r%&nmg%g? “."%g‘ﬁ é;% d;é‘g{ég({iq %éstﬁgﬁ%%%irlﬂzgf?ﬁound
base st at i ongedefined ¢entmissionpbasat i ong siepific osermvbERands.pdai dricoPmbsdimend, &

cannot be desivegd fromthe signals. . .fromthe satellites and/or base stations
due to vari oB@aneQEmH@ME‘? ‘%’%n?‘%}"hﬂﬂ’e i aftipfed; gasesthe trppmisyiop; o\gertplm) ¢ he

forward Iink,g, ! Lhenbage. t \ : : 1] The
beacon tr andarRaid B bpPn A0 1ah ORI TR b o
t o det er m nehe¢ kempmdidriacsequénce loé kepstrokeale.g.) 10-pdr9-l€lf).ahe tifferthatiomoto be rC
transmtted, by the .term nal.s may be received.b | tiple, base stations and
ised 1o der (RN B P IRGUBAIDR GRTRORES T pvaten of the pie bulen wRy ooy, -
These pseudqnfoaor RBSHEE MBSHHB sh@ as,! RRNeignpls ethet Rrfimbl {3 tRRidEL 40 nal ' s
position, in simlar manner as the use of pseudo- range measurenents from

base st ati orestimat/drihe erminal’s esition.dgfarmation ebpait ther eallen linformgging relaed toThe

Dart ous 1 actl BV 48853 B, ¢l BT\-EABAART AR THE 10ty BEE MRl dini he
envi ronment )beadtl toTAlow erebtubBhbratindl td\MbcA) HeO@irhdial, 1dnd this beacon may be

generaied and transmitted in the manner described above. Different “special” buttons or

different sequences of keystrokes may be used for different types of events.

[1063] FIG. 5 is a block diagram of wireless terminal 110, which is capable of
transmitting a beacon and implementing various aspects and embodiments of the
invention. ‘

[1064] On the reverse link, various types of data (e.g., data for a 911 call, the

position estimate, the beacon, and so on) are received and processed (e.g., formﬁtted and
| encoded) by a transmit (TX) data processor 512. The processed data is further
modulated (e.g., covered and spread) by a modulator 514. Differeﬁt processing may be
performed by TX data processor 512 and modulator 514 for different types of data. For
example, the beacon data may be covered by modulator 514 but not coded by TX data
processor 512. A controller 530 may direct the operation of TX data processor 512 and
modulator 514,
[1065] The modulated data is then conditioned (e.g., convcrted to one or more
analog signals, amplified, filtered, upconverted, and so on) by an RF transmitter 516 to
generate a revérse-}ink modulated signal. This modulated signal may include the 911

call, the beacon, the position estimate, some other information, or any combination



val uabl e nevertheTess The p05|tron estlnate'derlved freﬁethe—beaeon ~may--be..
used to approximately locate the termnal (e.g., so that rescue personnel
may be sent to this location). A.nore exact | ocation of the term nal Y. ﬁe
determ ned swbespentssy, for exanple, with the use of the beacon tﬂgé%EZG
Position determ nation based on reverse link signals is known in the art
and not described herein. [1062] In another aspect, the termnal may be
designed with the capability to send prééeflned transm ssi ons based on
specific user conmands. I n one enbodinent, a "panic" button rmay be defi ned

whi ch, if actjvated, caus he mss on,.of mat i and the
beacon. The & tr?)‘f?rﬁ?éﬁ%@ @“@‘5@&%’1 15)then %lﬁqd;tgao% %H’Ii fﬂé
termnal, Oru@nﬁﬁﬁb@ﬁﬁfﬁn%teﬁl@a\’m@ﬂ%gba(s@sﬁhens 9-1-1-9-1-1") . The information
to'be transmitted by the termnal in response to activation of the panic

button may bbl086y C On Hredorvard bnkmﬁrbsdfrmsehmbasewmoasand!erB&aapums arhe
termnal's identif cat on t he rm.nal ' 03|

i nf or mati on &b {YFd %51“} gfd] r?'ﬁf’% F%‘FBPL ang Pf‘{"ﬂ f"dga?f&”&e on,
or any conbi 532ima ﬁd&@xb@ofa GPY eret&Vdri 5@9 ey sbadivdiesnd l’caﬁtﬁﬁbﬁs e, ﬂ@e?s.con to
al l ow rescue personnel to locate the termi nal, and this beacon nay be

gener at ed anémphiess gnd dewncanverty theraseived signel outifuathor digitizies ther esmtlitionpdci al "
buttons or {g%ﬁF ] yfe[%raé%pie of keystrokes nmay be used for different

types of even s a block diagramof wireless termnal 110,
which is capfiter] of Td reqssi td ifosyvad-HARCaRa aRShsnTR @ISR NP B8k | @foraspect s
and enbodi nents of the_invention. [1064] On the reverse |ink, various types
of data (e.gdemgdulaor o324, receives apmd  prREESSES0LE-Bis0 ﬁewaﬂﬁaldécw@ﬁe Puh qvlet and
SO on) arer C d

{rang (e Rie0 e RRB ERRE 4T aOimendel \HBUHCH, 06 HRRER RRLVAT
(e. g~ cover egmboiel Qmmn]d])atdmil’a mmduhplbmenﬁdﬁake&eéélwethht qmlnq@&smd‘ugeﬂﬁy be

perforned by TX dat 0Ces 512 and npdul ator 514 for, different types of
data. For ePHifHss em‘?]lnﬁ Bﬁ"é}ﬁ‘?sa(a %EBR’FEP@R“@%H@JF%WWBB@ not

coded by TX 8o (i ne e(RQﬁe i on
of TX data p?%%:es%%?@gﬁc?%glﬁd%gnggﬁ f;;? (r)% ﬁ%ﬁdzl&r ([){igg% he rmgéucfltaltg ed a"?hg&i S

t hen conditi @nesdsspe 5@6 thﬁnodﬂtedﬁseﬂtetrocwnmdmymmﬂre cheekal thg redeiyed| fsamermphd f i ed,
filtered, upconv 0 by an RF tter tea
reverse-| i nE Ffbvd‘feﬁsaﬁ eau?ﬁr&gqf%} '?Q%P?x?ﬁﬁﬁ'ﬁlpﬂg@ gFmﬂglajl%E?{,a%Fg% 83 1
call, the beggsuRssol b2 BeEnple8RnRSY lotBitDerfoRNIR] attfﬂ@lbasbafaﬁbﬁmt ion, or any

conbi nat i on
[1068] For position determination, RF receiver 522 or demodulator 524 may

U

provide to controller 530 the arrival time measurements for the 'stxongest received
multipath components or the multipath components having signal strengths that exceed
a particular threshold level. A GPS receiver 528 receives and searches for GPS signals,
and may similarly provide to controller 530 the arrival time measurements for the GPS
C\ _satellites found by GPS receiver 528, For some embodiments, tepminal 110 does not
include GPS receiver 528.
[1069] For the beacon transmission, demodulator 524 or RX data processor 526
may recover and provide to controller 530 a beacon-on or beacon-off command from
the PSAP to respectively start or stop the beacon transmission.
[1070]1  Controller 530 provides various controls and performs various processing for
terminal 110. For position determination, controller 530 receives the time
measurements for the base stations and/or GPS satellites. Controller 530 may then
derive pseudo-range measurements based on the time measurements, and may further
estimate the terminal’s position based on the psendo-range measurements in a manner

known in the art. As necessary or when directed, the time or pseudo-range
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Is then routed through a duplexer 518 and transmtted via an antenna 520 to
- the base stations. [1066] On the forward link, signals fromthe base
stations and/or GPS satellites are received by antenna 520, rout edUtgH:rEéL?&W
dupl exer 5150 AP238yi ded to an RF receiver 522 and possibly a GPS

i receiver 528. RF receiver 522 conditions (e.g., filters, anplifies, and

. downconverts) the received signal and furg her digitizes the conditioned
'signal to provide data sanples. [1067] . To recover a forward-|ink data
transm ssion froma base station, a denodul ator 524 receives and processes
(e.g., despmeasisemeinte and/ostheapoditionlestimadanmobd picriledttb a0 dha radEReSI1RN a
manner known in the t to pravide recovered synbols. Denodul ator 524 may

i mpl enent aaP‘éR"é’C?Sé‘é‘gfoWg@“”t%‘é?%ﬁ?f’k(tﬁ!}hec}@ﬁ%EFW@%& |y process nultiple signal

i nst ances ( I ti AR ' r ' ' . A 2)..conmbi ne

recover ed sﬁ#?g‘r‘ls f%@&%ngﬁm%ﬁa#uhk{?}ggﬂ]ﬂas&ﬁﬁbiré:@eﬁegp?Mﬂggfl{ga%@gcessor

526 then decardisal il e to paforerthe psopebsigaal pedvesding. t Rer axanpley eonttslRAB30 naRd

provi des the ou&p t data. The -ro;}e}_ssi ng perfornmed by denodul ator. 524 and RX °
data proced&Jds GI?%MEQI?BF%‘?I‘EH‘? thﬁgﬁﬁﬁtﬁ?@ﬁ%ﬁﬁ%&)&%ndt?‘lgl%ﬁ%uat%'fhﬁtion. -

- [1068] For | Ll de Lat & ' : ) . b may

i provide to ?g%t%%ﬁhgr 538@% %ﬂﬁﬁfﬁﬁgb%%%%ngéﬂ%?ﬁgwépyr g?ltaest

recei ved nmpkdcepat hlZanfmraanodnlaor § Hetorpehdraeaint tensmpio thertiescdnavi ng si gnal

strengths t ceed a rticular threshold |evel. GPS recei ver 528
recei 8es angf@@i? c hfggﬂ%ﬁ %égcé’ﬁ@ﬁ%ﬁ%‘?"nuaﬂﬁ' ﬁa&f‘“\é Y Q‘? P§P§‘ptP(ﬂ}‘?r|E Té‘a"l‘l‘dmé
controller 530 4heodéd forahe LoMPROIFRASAN ﬁ@gﬂ@gﬁpmd)h&ﬁ%‘ﬁh g’}?t flerfab&%o %Ound

by GPS receiver 528. For sone enbodi ne rmnal 1 not 1 nclude
GPS r ecei verkegnard, [al1diggiy, Rod/ar ghdy d42 slementsnefinthe Jemninal d i dwitaddh mdpdeor RX

data processor, 526 .may _recover a rovide to . .control.ler 530 a acon-on(f)ﬁ‘r'_.
beacon- of f SR TEe Pﬂeo'#uer W%E%Agf{)gﬁ"lgg et ?bb‘g?]g/ a(:ﬂvﬁ{l?n’(ﬂlg §¢ 8P ?ﬁ% U§8acon™
transm ssi oRppusl &€ @len PaMida BYEWO DR 534 @Y EHRSIMASI0s pfoeBsii@. S and perfor s

various processing for termnal 110. For position determ nation, controller

530 recei ved1¥T4 ti Abnotd abetee Arbrconitekermeasbbsesed talocaiesnd icsbn vardess
satel | ites. LOnhhakay o Y pERbon! ;‘f&up%%@} VGRS HEP 1l ARES BRARLA R maPaSed

on the tine feasdr enen v
capable of detecting the beacon using a directional antenna beam. Based on the

received signal strength of the beacon, the tracker may be able to zoom in on the
terminal’s location. The beacon tracker may be implemented based on various designs.
One specific design is described below. _

[1074]  FIG. 6 is a block diagram of an embodiment of beacon tracker 180. In this
embodiment, beacon tracker 180 includes an antenna array 612, a receiver 614, a
processor 616, and a memory 618. Antenna array 612 may be implemented ‘with
multiple antenna elements, a multiple antenna array, or based on some other antenna C
design. Antenna array 612 is able to detect signals based on a directional beam.
Antenna array 612 receives varions RF signals that may include a beacon from a
terminal, and provides the received signals to receiver 614 for processing.

[1075]  Receiver 614 includes varions circuitry (e.g., RF processing circuitry and/or
other receiver circuitry) necessary to process the received signals to determine the.
direction and signal strength of the beacon. Receiver 614 conditions (e.g., filters,
amplifies, and downconverts) each received signal and further digitizes each
conditioned signal to provide a corresponding stream of data samples. Receiver 614
may further despread and decover each data sample stream in a manner complementary
to the spreading and covering performed at the terminal. Recei\}er 614 may further

correlates the decovered data with the same data pattern used by the terminal to generate
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-estimate the terninal s positi —onbased-on-the- ﬂ%ﬂdﬁ*f aﬂgemwe&sur@n:ents dna”
manner known in the art. As necessary or when directed, the tine or
pseudo-range p 9 FEB 2007 WO 2004/021733 16 neasurenents and/ or y@eFEBlm
position estWoeb@/mepsbe provided to TX data processor 512 and pr cessecg
for transm ssion back to the base stations. [1071] Controller 530 may
further provide controls to direct variouls] units within termnal 110 to

i performthe proper signal processing. For 'exanple, controller 530 nmay

i provide the required controls to direct TX data processor' 512 to .send a 911

j call to the a ataon t I- may further vi de e controls
| to direct TX a?ga glé)roliél%sgeg?l?g’? céﬁ aég %‘%f%f%‘f%?s %Iill&ilgah %ﬁﬁ‘? 5‘?‘?&

| transmt thestamtond thaO@2dival esoony weloauguwh&rp pe@naésotﬂeefesﬁﬁé) ofiNgle MRY

' be used to storﬁﬁdata and pri) ramcodes for the controller. An input/output

| (1/0) unit 589 or REEPREROE LS a  keyboard, a display, and/or other 1/0
el f I '
. elenments o Hﬂ%} er My NalembbiifndtR! ke %m%«g&dﬁﬂj}?&éﬂ?ﬁc{]e %hﬁgrrlﬁrﬁ%atagggﬁz

for a 911 ca a pani c button activation user

"then provi dedha:myxe]l ¢1€ment in & Bdset svatiom) whidhl Brusb@ o hevcedsr © etk hddragdAs
not ed above, a con tracker y be used to locate and track a wrel ess

| terminal bas8&gnPRonsderpinal. THews ¢ since Pab'k@ﬂuq?éfunmqnahw i§ equieed: fosnal
- antenna  capaleRePk14 gf @Crtﬂer‘?rotz&@mgeﬁc& %F&b%hxg g%ag éfékgﬁﬁ CfH] onRlveR B8 r]:ﬂﬁ%g/ }ngm

Based on the received signal strefigth o e tracker

abl e to zoonsimplifiedt he terminal's location. The beacon tracker may be

I mpl enent ed o] varlo designs. One specific_design_ is described

bel ow. [1074@% gPrP%es(sﬂor &ayd&éﬁgﬁ?‘&s ratiops, of Wﬁ?h”gliﬁ 14, Eroramplee k er
180. In thi smees@@ﬁb VPdléh cdiRAGQ Qath pAf&A o 48010 dMCHEE Deition HMYW oMb ay 612,
a regceéiver 614, processor 616, 611)% a nmenory 6 58 Ant eﬁna arra;(/) 612 ¥r‘ay be
i mpl enment ed wetESAl?rm pﬁ%@owhﬁemhéhmcts regeiven G14pb aise thie Wadshagada ynd or

ol gnal 5 bases ARatn? L EPRAN S {ERR v ARk ARG R A bt Ao Y S e

signal s that pf@yamncdlesdertaebﬁﬁe@arfrom a term naI and provides the
recei ved si g?ﬁbg]to receiver 614 for processing. 1075] Recei ver 614
[

i ncl udes vari ci rEisidesigng ef efher nepwerk satities B g -SRarectation 28nBPE 140 0P FeP

recei ver cir gy ko BF&S KbWn hPMBARAGHE ot dcdiRaHenl STOnals to determine

[1079] The beacon transmission described herein may be used in various wireless
communication networks. These networks may be multipie—acces_s communication
networks capable of supporting communication with a number of users, and may be
based on code division multiple access (CDMA), time division multiple access
(TDMA), frequency division multiple access (FDMA), or somé other mulﬁple access
techniques. CDMA networks may provide certain advantages over other types of
C network, including increased capacity. Each network may implement one or more
standards specific to the network type. For example, a CDMA network may be
designed to implement IS-95, cdma2000, W-CDMA, and/or some other standard or
design. A TDMA network may be designed to implement GSM or some other standard
or design. These various standards are well known in the art. , .
[10801  The beacon generation, transmission, and tracking described herein may be
implemented by various means. For example, the elements used to generaté énd
transmit the beacon at the terminal may be implemented in hardware, software, or a
combination thereof. For a hardware implementation, the elements used to generate and
transmit the beacon may be implemented within one or more application specific
integrated circuits (ASICs), digital signal processors (DSPs), digital signal processing
devices (DSPDs), programmable logic devices (PLDs), field progrémmable gate arrays



direction and signal strength of the beacon. Receiver 614 conditions (e.qg.,
filters, anplifies, and downconverts) each received signal and further
digitizes each <conditioned signal to provide a correspondi ng stream of %ﬁha
sanpl es. Receiver 614 nmay further despread and decover each data s&ﬂﬂﬁé
stream i n awoanngris®npl enentary to the spreading and covering perfornmed at
the termnal. Receiver 614 may further correlates the decovered data with
the sane data pattern used by the terningg to generate -- - ------ - -
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result of the correlation processing is an indication of the signal
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be i npl ement @disidasighed tb perfoBR Be fuadions dedabathereineab dombin@iodakerest, at i on,
which is used to process a reverse-link nodulated signal from one term nal

However, si nd@8bh| yFpeausaftware iamlanatatiop, seme eofuthecpropessing  toc gengeate dhe
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614. For exap@icm thé itcEeRdebétbedesdin. CTREscEfwhrel abdes Padyl ) sfork@in/s tehdrglet ect

t he beacon may be provided by C. the PSAP to processor 616, which then
di rects recebRibfeB1memeryi3a2 ihFIGa) al exsquted Y @ BToSes56X {eeg nconkroliehs3y)- 618

les t e o .
For the proc aeenty fiepdfte RABKkERSa SHALPRE phatlriifbreAl BUROIARSAIEE
station 120, inRkcH 443 iRSARe commudinatively eapledrte theymoteskdr il @ardous raduis Aot

descri bed herein. [1079] The beacon transm ssion described herein may be
used in vari BUSORPIRESE. communi cati on networks. These networks may be

mul ti pl e- acCeRR i

. 2F O IRy Hes AFHOR 0K e ARAN:E Hfbgéiﬁféﬂ%rifs bﬂﬂfd%ﬂ ymat i on
with a nunber of users, and may be based on code division nultiple access ™.
(CDMVA), ti neamwi \pesbonskitldd: iyl the aat etos makd DiAnge fthe cpreseoy iniventien.on Vaxiouns pl e~

access (FDwWA), sone qt her lLtiple cess ...t echni ques. etworks ma
provi de( cert #ﬁ%&%ﬁt‘%@'&e 89@?"1]6‘{‘ _ Wﬁ(j;lﬁeegea@fly ap@ﬁﬁgltfk?hqs??%#ﬁb&\%m easgd
capacity. EaggH h8luiint pRNipldRdSHBa helRtmey b&Hpflied to other embodiments without

departing from the spirit or scope of the invention. Thus, the present invention is not

intended to be limited to the embodjments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.

[1083] WHATIS CLAIMEDIS:



standards specific to the network type. For exanple, a CDVA network may be
designed to i nplenent |1S-95 c¢dnma2000, WCDMA, and/or sone other standard or
design. A TDVA network nay be designed to inplenent GSM or sone ot her
standard or design. These various standards are well known in thgﬁﬁFEBlMﬂ'
[ 1080] The beacon generation, transm ssion, and tracking described herein
may be |nplenented by various neans. For exanple the el enents used to
generate and transmt the beacon at thd%erminal may be inplenented in

har dwar e, softmere or a conbination thereof. For a hardware

i npl enent at | the ﬁlenents used to generate and transnmt the beacon may
be i npl ement Sone or nore application specific integrated circuits
(ASI Cs), digital S|gnal processors (DSPs), digital signal processing

devi ces (DSPDs), nma e (PL field ro rammabl e gate
arrays [ 9 FEB 20 9\% fb%h?%?ﬁ%‘it%\{ Eg% e %$ %O@BE":,“b‘ta 5ol | ers,
nicro-contrahhemmg M Cr opr ocessors, other electronlc units designed to
performthe functions described herein, a conbi nation thereof. [1081]

For a software |nFJenent tion, sone of the processing to generate the

beacon may be i nift@HREH 5l TR ﬁﬁ@ﬁ@@%“?@mﬁ”nag#%e%ﬂﬁ?@§naﬁﬂﬁ@'|ons and so
on) that pesdminoatifigidkpyncti ons descri bed herein. The software codes may be
stored in a nenory wunit (e.g., nenory 532 in FIG 5) and executed by a
processor (e.g., controller 530 The nenory unit nmay be inplenented within
the processor or S@KRUERRpitipnda %W@é‘e%‘lﬁﬂm eﬁtlﬁlanPrdPP el pan kean be
communi cat i y&kphie@upl ed to the processor via various neans as is known in
the art. [1082] The previous description of the disclosed enbodinents is
provided to enable any person skilled in the art to nmake or use the present
i nvention. Vari obfeccssusiiaty ferthe eptfand gid nosisien dagde arowida # Srspmpulged signald | v
apparent to those skilled in the art, and the generic principles defined
nerein may be apRidsffid thﬁrtﬁtodﬁﬁtagg%@@t ﬁre\otrtett%tnunfémm ;ng from the
spirit or scope of the Savent | on resent I nvention is not
intended to be limted to the enbodi nents shomn herein but is to be accorded
the wi dest scopecgonga stentcominain b lvdtigur tranenigli@sfahehcogvel f eat ures

di scl osed herein. [1083] WHAT IS CLAIMED I S: 9 FEB 707

in response to said second commend, providing a second modulated signal having

included therein the beacon in combination with other signals, said beacon having characteristics

that can be used to locate the terminal; and

transmitting the second modulated signal on said reverse communication link.

2. The method of claim 1, wherein the call is an emergency 911 call.

3. The method of claim 1, wherein the second command is received via the wireless
communication network.

4. The method of claim 1, wherein the second command is received from a Public Safety
Answering Point (PSAP).

5. The method of claim 1, whetein the second command is generated by the terminal, the

method further comprising:

receiving a third command to stop transmitting the beacon; and



19 What is clainmed is: 1. A method for enabling termnal to be |located in a
W rel ess communi cation network, conprising: initiating a call fronls%jg 07
termnal in response to a first conmand on a forward communi cat i onBBith ﬂﬂ
generating position data fromwhich a position estimate for the term nal can
be determ ned; processing data for the call and said position data to
provide a first nodulated signal; tranmtting the first nodul ated signal
on a reverse comunication link; receiving a second command to initiate
transm ssion of a beacon; in response to said second commend, providing a
second nodul at ediesnigiag thedspanssgssion 9 thg beagor ih egspdnpe toeseiyimg dhsrthirdcogorbd.nat i on
with other signals, said beacon having characteristics that can be used to
| ocate the termpal; and transm tting the second nodul ated signal on said
reverse confuni c&tqmethqdigfglaim Q.thwtgeettepr@a isgfangmigpdwontinugpdt ein the call is
an energency 911 call. 3. The nethod of claim1, wherein the second command
is received via the wireless communication network. 4. The nethod of claim
1, wherein the sébonahedsipiainyl,vieridls keacen istepsraitiel psripdicallsif ety Answeri ng
Point (PSAP). 5. The nethod of claim11, wherein the second conmand is
generated by the termnal, the nethod further conprising: receiving a third
comand to gt op TheaRdhrdiaf Pl b dersidbcdivacoy fdranniftecsbasegn onoef andiralitnglt i ng t he
transm ssi 0Bo@hleldfnIARE Qbhelnbs.  €SPONSe to receiving the third command. 6. .
The met hod of claim 1, wherein the beacon is transmtted continuously. 7.
The met hod of claim 1, wherein the beacon is transmtted periodically. 8.
The nmethod of cl @hdmdhodWichR N firher RAREARA:I S transmtted based on one of a
plurality of possible transm ssion schenes. 9. The nethod of claim1,

further conprising: receiving a plurality of signals froma plurality of
transnmitters; anfgceivinga plurality of signals from a plirality of transmitters; and

processing the plurality of signals to provide the data for the position estimate.

10. The method of claim 9, wherein the plurality of transmitters inciude at least one GPS
satellite.
11. The method of claim 1, wherein the beacon includes a particular data pattern with a

particular channelization code.

12, The method of claim 11, wherein the particular channelization code is a Walsh code

reserved for use for beacon transmission in the wireless communication network.

13. The method of claim 11, wherein the particular data pattern is specified by the second

command.

14. The method of claim 1, wherein the second modulated signal is transmitted at a particular

power level.

15. The method of claim 14, wherein the particular power level is specified by the second

command.,

16. An apparatus in a wireless communication network, comprising:



processing the plurality of signals to provide the data for the position
estimate. 10. The nethod of claim9, wherein the plurality of transmtters
include at |east one GPS satellite. 11. The method of claim1, wherei ppi 1el
beacon includes a particular data pattern with a particular channelization
code. 12. The nethod of claim 11, wherein the particul ar channelization code
is a Wal sh code reserved for use for bédcon transmssion in the wreless
comuni cati on network. 13. The method of claim 11, wherein the particular
data pattern is specified by the second A command. 14. The nethod of claiml1,
wherei n the secoRE2Edfutcaing ading pemmynd 1 iniigte gicell @l patticalanydpes i cul ar  power

| evel . 15. The nethod of claim 14, wherein the particular power |level is
specified by t hen@ﬁﬁ@&%wvﬁﬂ@@ﬁ@m a]pgsitiébl‘l%sﬁﬂﬂ@foﬁhg erinfha? W reless

comuni cati on network, “conprising: a 9 FEB laal 1 neans for receiving a
first conmand to initiate a call of a particular type; neans for providing
data for a posit memsdgtpravessiog floa for the célbandidata for thepasigorf astimpe woesddendirdat a f or
t he call anqug®ggﬁg§ﬁrthe position estimate to provide a first nodul ated
signal; neans for tradsmitting the first nodul ated signal; neans for
receiving a second command to initiate transm ssion of a beacon; neans for
processi ng dat a fmeansfdreraimeditontht Girspmodilakel signslecond nodul at ed si gnal havi ng

i ncl uded therein the beacon; and neans for transmtting the second nodul at ed

ignal in combinatio ith the first dul .at e i gnal a reverse
communi cat i on | | RET (TP HEN 0B SreQRLeompmia i HEE BHEHSPRREACAcoRy  The

apparatus of claim 16, wherein the neans for processing the data for the

beacon i ncl udesmRams pfREssReYas o the Badcan @fprdide @kddofdinadul AisamPakiigg n W th a
particul ar wakﬁh $ode. 8. The apparat us o? claim17, wherein the particular
dat a pat t er FRoHer PHEN P5°%630%28¢ Wal sh code are specified by the second

command. 19. The apparatus of claim 16, further conprising neans for setting

a pover |evel of ylbhR for3ReeNEnERE WoatEifoRiata i as@ethbRBidGEtSecHsd command.

modulated signal on a reverse communication link in the wireless communications network.

17. The apparatus of claim 16, wherein the means for processing the data for the beacon

includes means for covering data of a particular data pattern with a particular Walsh code.

18. The apparatus of claim 17, wherein the particular data pattern and the particular Walsh

code are specified by the second command.

19. The apparatus of claim 16, further comprising means for setting a power level of the

second modulated signal based on the second command.



