WO 2004/ 021733 PCT/ US2003/ 027013 1 BEACON FOR

LOCATI NG AND TRACKI NG W RELESS TERM NALS BACKGROUND
woedoaned3Appl i cati ons [ 1000] This Application BCHRURR03/027013

priority to U S. Provisional Application Serial No.

60/ 407,579, filed on August 30, 2002. Field [1001]

The present invention relates generally to

comuni cation, and nore specifically to a nethod and

apparat us that uses a beacon for |ocating and tracking
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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 Positioning 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
provides signals from transmitters (i.e., base stations) at known earth-bound locations is
a wireless (cellular) communication 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 processing 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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[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 service and possibly other applications. In an aspect, the terminal may be
directed to transmit a beacon 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 continuously transmitted. The beacon allows the terminal to be
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third command to direct the terminal to stop the beacon transmission. In this case, the

terminal terminates the beacon transmission upon receiving the third command.

[1013] 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 combination thereof, may be specified, e.g., by the designated

network entity via the second command.
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of a wireless communication network 150 that supports 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 conventional (wireline) telephones. Base stations
120, wireless network 150, and PSTN 160 may collectively support various types of
communication 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
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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)
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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
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information to the rescue personnel. [1030] In the

first schenme showmn in FIG 2, the PSAP may al so send a
poS1B8E 1R “ternGRATTBTHe IFE AP @ad @R Fiddy s dhfoB@btiod td Ghe rescue

start transmtting a beacon (step 216 The term nal
pemyni®d conmanded to transmt the beacon under certain

(PR P Hshe xR IANE R TIG: 2pe BRABEREY MASLY 8difon-on

il tBetﬂe tibdindlhe @iddd: et td dart &artshﬁttmgea beacoae@tepf 24). The
hel p or ZL wll be stayl ng wwth the one |n need of
t¢1’6111r!ﬁ1 g % mdpdnin tpasEHaBice PeRsPDt HB dessaprtain  pppsopriate
l ocation o | [ r
AR, i AP s, ity o
ehidled it O detédniged that thichealleal1)eis the bhe iobeddeotalielp Ime (2) will be

| ocati on where help needed 1031], The, beacon- .
st 156 0P Bkl DSy TRy BRLRE He IR D5 AP if the
?c%ﬁ%'n a(ﬁdthter@ﬂﬁfnlé 08 r %Jlkaeopﬁsﬁlrﬁh?tdlpﬂ% béacbRewould result in
ermnal. I n response recei vi ng beacon- on
emrrmobr redundomtrinformhation &g siftthe nalkdr twill myt bhat Bedeeation where
}é ep %4??) [ 1032] The rescue personnel may be
RIS f d% to the termnal's location based on the

['10‘31]' aI TRO Yehé RALorE Shinkihe @r@utedemrdught the Widlessvnétvork and/or
1 call (step 26). Upon pr oachl ng the
HSé?Nrﬁmhtra@mlﬁ@Cth ﬁw bage 3‘19@%669 the emiat. erespriye fRreceiving the

~.used to d [
b( 8¥ W %?or @t%ﬁﬂwﬁpgt%?esaco ;ntlérugg 1?Izﬁear%gc&ﬁz g{elﬂ 5I> eto
[1e37M The r&bud pasamkl fiay bE\tEs"patdhed hetheabﬂimnall’mk)cmbhsed on
since the tine the 911 call

thengritialapesjriqnoesiipsie Provideddn o bsaPovithdhe 98l selicoem 26 Upon
Jé)gﬁcga#éﬁg tl{eetegmnaiF%]g gtzorﬁ a %Hﬁdoﬂ'tﬁx@l&r” h%@%”a]y beRed | 't6 &dtermine a

hown | ows a desi gnat ed "net wor k
1aoiel eixyicttlocation of thel temanalc(slsp @ﬂ)a r Bite bsasomfrackise gy deable to “zoom
This designated

ig)pe 15¢ raliern 8YSiot K %ﬁ? etrj1 %lvega%%qeetgpg e ﬁ{j{oﬁll f:al was made

4Rl draWi RgsidARE [dcRiel AR an2SRISEBE o k- s oBvidas eadbede.g., 1ns1de a
network éntity is the PSAP. Some of the features and

lmhlﬁlnr@t eristics of the beacon that may be controlled

[aé.z\ ﬁ’ﬁg hfg [ gch%%secsr Q@gab Eévgc%gée ?egl nét%ﬂk entity to
dongel w&@ousagiekat@ﬁsi of lites beucon. rramumes@xamdwmﬂwbﬂ@mmy' enay be the
call. The beacon ﬁ/ not he enabl ed if th P

B APioe some oier ReatgeR BALY b d 08 SERIcHY mBlich ohihe fﬂﬁgawwe% description

106 Rt thP HeSSRAR fetwbik LAy 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 beacon 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



caller is passing through an accident scene or if the

911 call is a false alarm Al so, the PSAP nay receive
worenwy/091r33 cal | s for a given accident, and it negI/ms100He27013

desirable or necessary to locate and track each

cal l er since that may be unngcessary or redundant. If

there are many callers for a given event, then the

PSAP may sel ect a specific nunber of WO 2004/021733
teﬁt@afs"?fg Q%:%{eozﬁl?iqga%k ghd %6l R rSerfable! tRE BéR oA MEAnthRSilsn from only

an hen enabl e the beacon transm ssion from
theRelgcted leemsmlsect ed termnal s. [ 1035] Second, the PSAP

b bl e
[lggéltoﬁ SaeP%“dg g}‘?e&?l‘é Hlaé{ﬁ’& aH] atﬂﬁp ?‘?nélg tfl]i‘::or é%alhp%wh thg peacon

ralBRYank Loan SBLLHNFAL ek HeH1OtRE BSAPRBay (10 dermiiefthe prodessing
generate the beacon, ( 'sel ect a particul ar

tot beapammdan gendreieethe beaqese (P geleche DRdiSEISH trapggpission scheme to
ude el B eeagalge(éﬁﬂotﬁl%l?gfthé LABS dr (RRVET It doWel36 ug@forttﬂéebeacon

e generation and ‘transm ssion of
J‘& &?ap é@%ﬁtldﬁ%ﬁd tragehissiod of thedeacdatans Hesctibédi, further detail
[1036] FI 3 is a diagramthat graphically
belowust rat es a second schene for using a beacon to

i te ﬂtga:f fsaacéfla a}‘H {hﬁi ?%Ehﬁ:ﬁ[a)ﬁﬂl'ﬁ@érateé R stddnd sk Bor using a

termn tran on in conjunction wth
bé&oh &b Nodaydasl ﬁﬁck[:alv&hrelﬁﬂ ¢drnaisal a 19 His selhdme, The: teyainsd fransmits

t}gnzl%qagé{gggg%{yt@gém Wltg :q%%?lg} §?p !sf f 9&'1 %@ghg% )&E,CY 11 c|at111 The beacon may

tlf‘e%@ﬁ{ég bEARUPIES if Jﬁ?etctédh?y Qﬁ@s‘igl{hté@ AdiwbEk dnity) €dg OthelBSAP). This

rm nal under certain ¢ircunstances where the
sdﬁmm ensEss bet rthe dedeqnaiviiiobr terned waely tihe rigEmingk uflﬁeé certain

beacon- on.c d f t.he
R e RE O i S 3L LML g e bescon
oh&ohBhMdTRIN Ald dedighBet merwaRk katityh eThis tsbt&rﬂmemap be advantageously
command cannot be assured to be reliabl % recei ved Cy
usérk i eqertina PPEIRITE PVIRQTRGNA [Wheres they brasolrA Samipand cannot be
d| st I 3
c{tgfsb llngégﬁécelvﬁﬁ b??lhééaﬁmﬁl&f mnal (step 31). As

m nal may provide an
[Q637] mat gigfllyi, bsafiasintkesn distrése @11 icall osimgtthe termirad dgfep 81). As
estimate its posjition. For this

o T 0SS BN or e

{1{1& CmlE&E &ad(s&tt@ Qst’i’iﬁéte itssosRibh, Cldrl thisSschémé gidd cdn!lfn@ti@h with the
e W|re ess networ 7or PSTN to the PSAP (st

A3)callTde teSARal soxts txessrmgm the beaconestephi2)9 iI‘;ﬂmeC%h ] call is routed

tpjg)fug] ﬁmlaqnx%ite g%ep ﬂ(e ({/?r #12[\1 k& ﬁfehe 14 ést%gﬁ ei“ﬁé’FS Geceives

per sonne

Arﬁlt caddds t}{el@ﬁskall:ocﬂetérhﬁné‘seﬁle nekedah esveuss Ipersonned, FdGrelays the
3, hg term nal continues to transmt the beacon

tarminhl’$ positéanesstigmatetodhmieasis FerORPEIHECRIAY) gnat ed

lﬁﬁégfgz gef %}lx | bebifa & reﬁxeosfhf)wa tHe18e3CAR tefiih S oMBYudo transmit

( i's determ ned that the location of the
@8 !hedon Entil 9 receives a command from the designated network entity to turn 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” command to the terminal to direct it
to stop transmitting 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 response to receiving the beacon-off command, the terminal stops transmitting the

beacon (step 36).



needed. The PSAP may thus send a "beacon-off' command
to the termnal to direct it to stop transmtting the
whemsom7§st ep 35). The beacon-of f command i s rPCK/Es2003/027013
through the wireless network and/or PSTN and
transmtted by the base statyons to the termnal. In
response to receiving the beacon-off command, the
term nal stops transmitting the beacon (step 36). WO
[169@4/ O%ééﬁls the- e s&@@%é%?% b dishi3Rdd ﬁgﬂld’lterﬂhhﬁl s location
c eréonne be di spatched to the termn
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fx{o?&é‘:&f:t l%ého%eoflﬂﬁee@nhﬁaﬁ@te@ ne a nore exact
ocation of the term nal (step 38). . [1040] In anot
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prsiie e D rACAEEL (iscP PR EPABE T rAORES ALY i the
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an exarrpl e, a termnal
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a wareh
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ase ation in its perineter, which may bell ]}eh
statiom i as pecmbtr, Whish aryebe fimitedéo pgapayir disiyyes If the terminal
communi cati on W

lg5gs {:?rapélgmgtl%})vllth QEIS Yase RAFG, Hhealit ﬁptlatég@ @'ﬁl! toa servicF: provider.

a service provi | oss o

THE 5 ¥ EdhbrRRicaAon taPinyply tat t}tehernhlﬁalrhas atovied utrofithe area where
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t

it isesupp@e@é tpfbegeLotif ithe piest O agse shgolﬁg r(g&ﬁ |P§TSPg é% os{) Upon
rg%}\(}?% RCé ea'llvfr tBQ ?erﬁﬁlllgrl tfh{a%gﬁﬁ&%ﬁ)%d@ ea mf&:ﬁ? the PSAP and/or

FOVI can Informt AP and/ or
mnfeafcﬁm Tﬁhetemnm el stardthesbeacon tiaesihigsion@n its own or upon

rtpcgﬁ?\gggm§§p%|fr§)gqﬁ%]tﬁl %g} pg)ethﬁrsgquﬁe{)r%gﬁle%gggsgfcoﬂm%gforcement

c%HHH%rF tri&aﬁlet RERNLT Yade@ & &6 Kadt N&ohar Iocitedn had etk beacon
on 1ts Fast known | ocation and the beacon

ttanaunisionsi on. [ 1042] Ot her schenes nmay al so be devi sed

[Il g y %u f] '615%1 é@ﬁg&%gﬁa& z{lgocllﬁeg&negés%g ?é‘rdlhsﬁrgggtﬁg bé%cowi% EJCQ@Scmd track a

WAB& 1&nihd1e Theyesthérahemésld dlso Mlithin ‘éhelssop:e dfltimaninvention.
di agram of an enbodi nent of a process 400 f

[p4dis i FIGnd is aflpwaliagramabgn egbraEang obd Brot‘:F%cleQOJor transmitting
z%l\fﬁ %\%glergﬁ%]dttg F(gpa{éaa{nd R G&8iRe1449 Yerial P BrdRess AV0MREY B performed by

the terminal.

[1044] Initially, a first command is received to initiate a call of a particular type
(e.g., an emergency 911 call) (step 412). This first command may be received from the
caller (e.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 position
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



[1044] Initially, a first conmand is received to
initiate a call of a particular type (e.g., an
weperoeray 911 call) (step 412). This first coreEDS2008§27013
be received fromthe caller (e.g., via the termnal's
keypads, or possibly using ygice activation). In
response to receiving this conmand, signals froma
nurrber of transmtters (e.g., GPS satellites and/or
ARE t A& call@nd the data
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and the roce33| n vV .
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upon recerving the third conmand
dveh i€ Rirfisuin@tvionmsitsi MHel Keaceh fnay be smpieEmeniedyyith various features

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

[1049] The beacon 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 a known processing scheme. For
example, the beacon may be generated based on a sequence of all zeros, a sequence of

alternating zeros and ones, and so on. Different data patterns may be used for the



[ 1048] The beacon may be used to facilitate the

| ocating and tracking of a termnal even in difficult
we@pokioateent s. The beacon may be inpl enent ed we€TUS2003/027013

various features that inprove its effectiveness. Sone

of these features are described bel ow. [1049] The

beacon may be generated in a manner such that it is
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random noise (PN) sequence (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



provided to the termnal. This design may provide the
nmost flexibility in the generation of the beacon.

WO 1@38317850 certain enbodi nents, the beacon mayPET/U$1063/027013
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downward. This embodiment may increase the likelihood of beacon 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 possible and may thereafter be
adjusted downward. In a fifth embodiment, the beacon is transmitted at a specific
power level determined by the designated network entity.

[1057]  Power control may also be used to adjust the transmit power of the beacon so
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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es na e used to direct rescue
[PE613ONNThe b@adohetr:ﬁﬁhhmd' by tlectrmonl 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 pseudo-
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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[1065] The modulated data is then conditioned (e.g., converted to one or more

analog signals, amplified, filtered, upconverted, and so on) by an RF transmitter 516 to
generate a reverse-link modulated signal. This modulated signal may include the 911

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



transmtting a beacon and i npl enenting vari ous aspects
and enbodi nents of the invention. [1064] On the
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rglg}rlnr)gc%lvgrt Sd Er%ffld'é'% controller 530 a beacon-on or beacon-off command from

the PSAP to respectively start or stop the beacon transmission.

[1070] 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 pseudo-range measurements in a manner

known in the art. As necessary or when directed, the time or pseudo-range



provide to controller 530 the arrival tine
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[meysibe ®ekb&vércslaaaciudes wmoukeircuitry (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. Receiver 614 may further

correlates the decovered data with the same data pattern used by the terminal to generate



termnal's |location. The beacon tracker may be

i npl ement ed based on various designs. One specific
waelewigr7sds descri bed below. [1074] FIG 6 is aP@i/v8003/027013

di agram of an enbodi nent of beacon tracker 180. In

this enbodi ment, beacon tragker 180 includes an

antenna array 612, a receiver 614, a processor 616,
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for the processor. [1078] The _designs of other network
destgined e inplegnent P98, smaz g, ﬁ@D%@E allgl(p’r segepother 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.

[1080] The beacon generation, transmission, and tracking described herein may be
implemented by various means. For example, the elements used to generate and
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 programmable gate arrays
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#d Perﬁ?%nﬁ‘ﬁqd e Be%ﬂ':otﬁ °p¥F |uﬁfbl E ? High? - SVarious

one

{ICbe tAHRY bpHREh Qb ﬁlﬁj{khtsﬁﬂl d in the art,
%k§ﬁg£t?)n§5?é¢%gghgpg%§%gp§oceessorgg( Ps)t di gi tal semme

midgha eprioqemsipiey defioed bersin mEPbs ppplindig roa*mmmb@dlmtwﬂhout

S5t R b AP A R B  BalBspion s o

BRNHEDL 18 18mitéd ©'the §1@Bb(ﬂ1ﬁieht§rsﬁowﬁhéfeﬁplbm(iﬁﬁﬁ&r e&:pomlhdt dre widest
electronic wunits designed to perform.the f%nctions
wope eorisistenh withithe P%?Clﬁle% WW&F&GWI?%?C&?P °I*1b81]

For a software inplenentation, sone of the processing
to generate the beacon may be inplenmented with

[ods] es WHAT IS 0IoCIMEDAS; functions, and so on) that
performthe functions described 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 nmenory unit may be inpl enmented
within the processor or external to the processor, in
whi ch case it can be connunlcatlvely coupled to the
processor via various neans as is known in the art.

[ 1082] The previous description of the disclosed
enbodi nents is provided to enable any person skilled
in the art to make or use the present invention.
Various nodifications to these enbodinents will be
readily apparent to those skilled in the art,



and the generic principles defined herein may be
applied to other enbodi nents without departing from
wWo b@4opi7eit or scope of the invention. Thus, tPEr/US2003/027013
present invention is not intended to be limted to
the enbodi ments shown hereinjgput is to be accorded the
W dest scope consistent with the principles and novel
features disclosed herein. [1083] WHAT IS CLAIMED I S:
WD 2004/ 021733 PCT/ US2003(9Q24Pigs 19 CLAIMS 1. A
met hod of transmtting a beacon used to |locate a
termpnal  iANmathe o8 lissmittGRnaTbeaceftisedrto MedavsOs terminal in a wireless
conprising: receiving a first command to initiate a
cemiunishation peiivorls ¢PEPIISPEe: provi ding data for a
posi tian.est | - ] ; I dat a
For tHevsi} HERbSfhe jERuFERLARE - BEACRRSRE T
provipgte/iding ditatfor apehitical dnmtegioathe temanalm tting the

first nodul ated signal; receiving a second co nd t :

i ni t iP&tCéSSﬂTF%ﬁ%tﬁif%rs‘i%B r?aEfang dalé‘aflé’B ﬂqe PRSIy iy BroY @P a first
o provide a second nodul at ed signal having

I{l@%g%g erein the beacon; and transnmitting the

s ec onensmittin gihe dirgtingodhllatedsigide nmet hod of claim 1,

wherein the call ,is an energency 911 call .. The

o hEenE R Eotend cOARPE TS Yendheahpakedt

r eceiny&dsith@ dhfaefor Whe BL&DH ©OHIGUIle CakéodRd NBOMANK] sinal having
The r}r)et hod of claim1l, wherein the second command is
indudddvbereinrtberbeacomuandi ¢ Saf ety Answering Point ( PSAP).

5. The nethod,of clai jjn the second command

is g ’f’?@?lg{tg%g%lf SF%Ogargéiu}ﬁt%ﬁ]aﬁéﬁélhe nmet hod furt her
conprising: receiving a third command to stop

transmtting the beacon; and term

t.i th
t r anni ssilgs Bethedhel daigy bivheseip é]%ep{]ﬂi]sllé 2% BH’FEC@BFX/?chaH'

the third conmmmand. 6. The nethod of claim 1, wherein
the beacon is transmtted continuously. 7. The nmethod
of cl®ai m IThewhetheod of tlem hewbemin the tsecomdrpormaad is received via the

periodically. 8. The EEt hod of claim1l, wherein the
Wiselets it openyHCAHOR PP Y based on one of a plurality of
possi bl e transm ssi on schenes.

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, wherein the second command is generated by the
terminal, the method further comprising:
receiving a third command to stop transmitting the beacon; and

terminating the transmission of the beacon in response to receiving the third

command.
6. The method of claim 1, wherein the beacon is transmitted continuously.
7. The method of claim 1, wherein the beacon is transmitted periodically.
8. The method of claim 1, wherein the beacon is transmitted based on one

of a plurality of possible transmission schemes.



WD 2004/ 021733 PCT/ US2003/ 027013 20 9. The met hod of

claiml1, further conprising: receiving a plurality of
weegaatw3froma plurality of transmtters; andPCT/US2003/027013

processing the plurality of signals to provide the

data for the position estimpg. 10. The net hod of

claim9, wherein the plurality of transmtters include

at least one GPS satellite. 11. The nethod of claim

1, wher ei mehfetRbP6RGSMNY fefthdrhenpakiagf or the beacon

i ncl udes covering data of a particular data pattern

Wi t h recepeng aplirality off signals froa 3 plyradisyef tranmitterpieanget hod

80 dg Ha}écrggmgg ".hgﬁﬁlgr%hg/ qt,f ég@?@ ré% bfog}c%&gg B?tg ?g]!oﬁelg @{))éﬁf?@n estimate.

transm ssion in the wirel ess conmuni cati on network.
13. The nmethod of claim1ll, wherein the particular

dat a 19at t SFhe methed eficlaimd, Wherelndhe pRERIEY Of rasmitieyinclude at
The e .claim1, wherein the second nodul at ed
lgpgﬂ%?&?ggmgpgﬁsnitted at a particul ar power |evel.

15. The nethod of claim 14, wherein the particular

ower level is specified by the second.co nd. 16.
et hoth-of W?@B@ Phelapr _éngﬁ%fg@i TBH PRI e figa JotpEbeacon
hOGaLE oV ER 84Rh 8 a bitiBulM dfd Fitfers MR Yaeddul 2hBfeliRdton code.

conprising: recelving and processing a call of a
particular type froma particular termnal;

recovering.a positiaon estimate for the.termnal.. d .
on dat@a r 8151& 5’8@1(’%# FlaRe 1 ggpﬁe’m & @&ﬁh%%%%#%%%ﬁ%owde 152
WK bRk rbi@vddefori iia!fol Beadbi ftfankhrBioM ih {thée gvifeldse avamunication
and providing the recovered position estinmate for the
neéwotknal . 17. The nethod of claim 16, wherein the call

is an energency 911 call. WD 2004/021733

PCT/ US2003/ 027013 21 18. The nethod of clai m 16,

wher €i3) t MEhe pRTACfichdinCHt etheteipaiet patibdar dad@pattern is specified
pattern to use for the beacon. 19. The nethod of claim
Iyethe werondicammp@de ormand i ndi cates a parti cul ar

channel i zation code to use for the beacon. 20. The

nmet hod of claim 16, wherein the command indicates a
partitdl arThe 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. A method of controlling transmission of beacons used to locate terminals
in a wireless communication network, comprising:

receiving and processing a call of a particular type from a particular terminal;

recovering a position estimate for the terminal based on data received with the
call;

sending a command to instruct the terminal to start transmitting a beacon; and

providing the recovered position estimate for the terminal.

17.  The method of claim 16, wherein the call is an emergency 911 call.



transmt power |evel to use for the beacon. 21. A
termnal in a wreless communi cation network,
w@owpiosBng: a transmit (TX) data processor OpRPCEHUB2083/027013
to process data for a call of a particular type to
provide first processed datapja nodul ator coupled to
the TX data processor and operative to process the
first processed data to provide first nodul ated dat a,
and @ pr ogRsfefdt bl Qhin 15#68RIH fe RINBKAHIE irRRGHRR0a particular
nDduIated data; a transmtter coupled to the nodul ator
ckatrcbaﬂpmiatuseéorttbebmdmtl on the first nodul ated data
to provide a first nodul ated signal, and to condition
the second nodul ated data to provide a second
modul @t ed FieORRikod BTl @nt 26} WhkleRl tHep&Inahhn® ildicates a particular
initiate processing of the data for the call in
chewedingiéon epde te besi fpr thy bgadons st conmand, and to
initiate processing of the data for the beacon in
response to receiving a second conmand. 22. The
termagal Ofhet h@tHod2df, clutien 6] whelen grecoommandnimdichtéssa particular
received via _the wireless comunication network. 23.
tRemitaionen lvebio use forihoheacherein the call is an
energency 911 call. 24. The termnal of claim 21,
wherein the controller is further operative to
t er mZiat e Ahenpnades siirtpsoEormmenidatien fatwotkh eopaging: i n
response tQq eiving a third . conmand. . The .
{or it GG oo s ereti b AOH a4 foF d call of  particulr
f(ﬁﬂrbVﬁeq‘ﬁstCiﬁ(y&gseﬂm'[a data for the beacon with a
rticular channelization code. WD 2004/ 021733
PCT/ usm@syaagmmled 20 theel X Thie precassarAndmeratiye #o prcess the first
part. r nnel t C
BBt eurTebPpbioB Y SRS RE orEtess Yufh fffL Bohoon 1o
Iyyor,ﬂb@%naqmﬂumg@aat@n network. 27. The term nal of
claim 21, wherein the transm tter is operative to, se
powera |teapamitisr qoppled dooths WEERIPIRF GBS PRFHVCL s éﬂn%ﬁc’n the first
0 T of 8! R
SHEHERE P BoBROR, £ s RO S0 ol & [ridhicy, the second
hbéulheed miataatb podvidd asermﬂdmodmlatedlsgnah aendbeacon | s
transnit%gg contj. nuous)y.

W 1 ol LTI AREATS G EEGPiEs BB R RS or heinggponse

1eBE6ing 5‘%& Edhdbn® OFABRinttthtd Prddesigy 8f @R dat@ffod the beacon in
particul ar type;

response to receiving a second command.

22. The terminal of claim 21, wherein the second command is received via

the wireless communication network.

23. The terminal of claim 21, wherein the call is an emergency 911 call.

24.  The terminal of claim 21, wherein the controller is further operative to
terminate the processing of the data for the beacon in response to receiving a third

command.

25.  The terminal of claim 21, wherein the modulator is operative to cover the

data for the beacon with a particular channelization code.



means for providing data for a position estimte for

the term nal; neans for processing data for the call
w@pea4dzt7as f or the position estinmate to provi dBCHUS100%027013

nodul ated signal; neans for transmtting the first

nmodul ated signal; neans for ggceiving a second comand

to initiate transm ssion of a beacon; neans for

processi ng data for the beacon to provide a second

nodubgt ed 19 §&adinal RA¥IaRE 25NEhedatkht hefRuRr tRenBRALGA code is a
and nmeans for transmtting the second nodul at ed

Veilgmabde Bbervethdompssafoathgacasf ransmiipgigoin {Heewiplgss prmunication
rreang for processing the data for the beacon includes
" for covering data of a particular data pattern
with a particular Wal sh code. 32. The apparatus of
claim 31, wherein the particular data pattern and the
par t i28ul arThpaesninglogk clia Zlpskhareiadthy,irangmities dp pperative to set

f
P BBRYE ofare st APARRRU Bl e TbME e CoRffend
second nodul at ed si gnal based on the second comrmand.

28.  The terminal of claim 21, wherein the beacon is transmitted periodically.

29, The terminal of claim 21, wherein the beacon is transmitted

continuously.

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

means for receiving a first command to initiate a call of a particular type;

means for providing data for a position estimate for fhe terminal;

means for processing data for the call and data for the position estimate to
provide a first modulated signal; |

means for transmitting the first modulated signal;

means for receiving a second command to initiate transmission of a beacon;

means for processing data for the beacon to provide a second modulated signal
having included therein the beacon; and

means for transmitting the second modulated signal.

31.  The apparatus of claim 30, 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.

32.  The apparatus of claim 31, wherein the particular data pattern and the

particular Walsh code are specified by the second command.

33.  The apparatus of claim 30, further comprising:
means for setting power level of the second modulated signal based on the

second command.



