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CROSS REFERENCE TO RELATED APPLICATIONS
[001] This epplication claims priority fo U.S. patent application Serial No.
10/885,507, filed on.July 3, 2004, which is contimmation-in-part of PCT application
Serial No. PCT/US03/16308, filed May 292, 2003, titled “Search Domain Reducing
Frequency Transfer in a Multi-mode Global Positioning System Used With Wireless
: Netwofks,” which is a continuation-in-part of U.S. Patent Aﬁplication_ Serial No.
10/155,614, filed May 22, 2002, titled “Search Domain Reducing Frequency Transfer
in & Multi-mode Global Positioning System Used With Wireless Netw;)rks,” now U.S.
Patent No. 6,684,158, which is a continuation-in-part of U.S, Patent Application
Serial No. 09/795,871, ]'_iled‘ Febmal-& 28, 2001, titled “Information Transfer in a
Multi-mode Global Positioning System Used with Wireless Networks,” now U.S.
ngé&e‘ﬁf. No. 6,427,120, which claims priority under Section 119(e) to U.8. Provisional
Application Serial No. 60/225,076, filed August 14, 2000, all of which arc

incorporated into this application by reference.



Application Serial No. 60/225,076, filed August 14, 2000, all of which are
I ncorporated into this application by reference. [0021 This application is
al so a continuation-ins.-part of U S Patent Applicantion Serial No.
101385,198, filed March 10, 2003, titled "Information Transfer in a
Multi-node GPS Used with Wreless Networks," which is a continuation of

U S. Patent Application Serial No. 10/127,229, filed April 19, 2002,
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pat ent Applicall on HS&%EWFMC% 20 SR b \A#JYU%ZPa%BPEMQ bid, cc
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f U S. Patent Appljcat / 751, 02,
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| filed Augnst 14, 2000, all of which are incorporated into this application by reference.
[003] This application is also a continuation-in-part of U.S. Patent Appﬁcaﬁon Sfarial
No. 10/194,627, filed Fuly 12, 2002, titled “Multi-mode GPS Por Use with Wireless
Networks,” which is a continvation of U.S. Patent Application Serial No. 10/068,751,
filed Tuly 12, 2002, tifled “Multi-mode Global Positioning System For Use with
‘Wireless Networks,” noﬁ U.S. Patent No. 6,519,466, which is a continuation of U.8,
Patent Application Serial No. 09/781,068, filed February 8, 2001, titled “Multi-mode
Global Positibning System For Use with Wireless Networks,” now U.S. Patent No.
6,389,291, which claims priority uwnder Section 119(€) to U.S. Provisional Application
Serial No. 60/225,076, fled August 14, 2000, all of which are incorporated into this
application by reference.
[004] Tlns apphcahon is also a conimuaﬁon—m—part of U.8, Patent Apphcatmn Serial
No. 10/700,821, filed Novembel 11, 2003, tifled “Satelhte Based Posmonmg Method -

and System for Coarse Location Positioning,” which is a continuation-in-part of U.S.



[004] This application is also a continuation-in part of U S. Patent
Application Serial No. 10/700,821, filed Novenber 11, 2003, titled
"Satellite Based Positioning Method and System for Coarse Location
Positioning,” which is a continuation-iii part of U S. 2 Patent Application
Serial No. 09/575,492, filed May 18, 2000, tatted "Mt hod and Appar at us
for Determ ning d obal Position Using Almanac Information,” now U.S,

Patent No. 6, 671 620, . bot h, of [ [48n | @@@rﬁt egod, Qﬁl@dt‘m:ﬁn&&pﬁia' cation
by reference. Pafen} h%ilil Lr%]: %ﬁﬁ%’ Cﬁgﬁ i eI d of I nvention [005] This
invention relates to GI bal . Pos 1 0%51 oMo U8,
particul ar to ARpAtfus Jg; 01@9??%@@’@30@%?% ge vmt w reless netvvorks 2.
Rel ated Art [006] The worl dwi d i, i O B&8i08

t wo- way r adi osPﬂif‘ﬁbrl‘{Oatﬁ(ﬂl’tGg‘?Pem%% Eg glrsglr?gﬂtp }gl { ea'\bgtgaﬁts " PDAs")
cellular tel ephones (al so generally known a "nDblle phones” and/or "cel

phones"), sat elefr®ee.r adi o recei vers and Q obal Positioning Systems ("GFS")
is growng at a rapid pace. Cellular telephones, including Personal
Comuni cation System ("PCS") devices, have becone commonpl ace. The use of
these wirel ess devices to provide voice

|%N ot her services, such as
Internet access, has provi ded BAGKFROBNRER 'ing,]ﬁiéfsu cel lul ar

system users.
Addi tionally, the nunmber of features of fered by many w rel ess service

provi ders is ihcreddtldgf Ipverfiodhi ng the features offered by traditional
| and-1ine °

[005] This invention relates to Global Positioning (“GPS”) receivers, and in
partioylar to mulﬁ-mode( GPS receivers for use with wireless networks.

2. Related Art

[006] The worldwide wutilization of wireless devices such as two-way radios,
portablé televisions, ?ersonal Digital As.:sistants (“PDAs™) cellular telephones (also
generally icnown a “mobile phones” and/or “cell phones”), satellite rgdio receivers
and Global Positioning Systeiﬁs (".‘GPS”) is growing gt a rapid pace. Celinlar
telephones, mcludmg Personal Commmncatton System (“PCS™) devices, have
become commonplace. The use of these wueless devices to provide voice, data, and
other services, such as Internet access, has provided many conveniences to cellular
system users. Additionally, the number of feétures offered by many wireless service
providers is increasingly matching the features offered by traditional land-line
telephone service providers. Features such as call waiting, call forwarding, caller

1den11ﬁcat10n (“callel ID ”), ﬂuee-way ca]lulg, data transmlsswn and others are

commozly offered by both 1a11d~11ne and wneless service p1ov1dels These featuxes



t el ephone service ,providers. Features such as call waiting, cal
forwarding, caller identification ("caller LD, "), three-way calling, data
transm ssion and others are comonly offered by both | and-1ine and

Wi rel ess service providers. These features 3 generally operate in the sane
manner on both w rel ess devices and Jana-line telephones. [007]
Furthernore, other wi rel ess conmunications systens, such as two-way

pagi ng, trunked radi o, Speciali L | QifeleaMAevicddt bbhd 2@6-1me police,
fire, and paﬂﬁW@%ﬁbOH% gﬂ%&@%ﬁéﬁgﬁ%@Q&a éﬁa e?%%% con%ﬁ% ﬁ%bile

communi cati ons. 00%] GPS systens (al so known as Satellite Positioning
System " SPS" drleIions gation Satellite Systen) have al so becone comonpl ace.
In general, GPS systens are .typically ] L " ce
vehicle' ' or "[&%) %B*g]%f”élﬂmf’fa\%%%tv\uwi:}aSJ co?%ﬁ%gl.cé’do ?a%e%tg, RN

\ SE On"'sys of GPS systens
Satel |1 to Syaumag g e srenm e T ER KSR S vk rolR Ee 0"
Navi gat | onSat BiRels Sgpapanie net R sane SRS BB eahe "o L0
S e e OBRoe Lot PSR 5,0 SRR A MGl i VST
Lo by Hol o e e S0l e eneater a0t SOLLLG, BRI ARt deri 20
A o nav gat | bucayp i (e R 15 008° FORET VS LHER STBRES PEER or i ne
the Examples of GPS systems include but are not limited to the United States (“U.8.”)

Navy Navigation Satellite System (“NNSS”) (also. know as TRANSIT), LORAN,
Shoran, Decea, TACAN, NAVSTAR, the Russian counterpart to NAVSTAR known
as the Global Navigation Satellite System (“GLONASS”) and any future Western
European GPS such as tﬁe proposed “Galileo” program. As an example, the' Us
'NAV.STAR GPS system is described in GPS Theory and Practice, Fifth ed., revised
editio‘n by Hofmann-Wellenhof, Lichtenegger and Collins, Springer-Verlag Wien
NewYork, 2001, which is fuﬂy incorporated herein by reference. |

[009] Typically, GPS receivers receive radio transmissions from satellite-based
radio navigation systems and use those received transmissions to determine the
location of the GPS receiver. It is _appreciated by those skilled in the.ért that the
location of fhe GPS receiver may be determined by applying the well-known concept
;)f intersection utilizing the determined distances from. the GPS receiver to three GPS

satellites t‘hat have known GPS safellite locations.



| ocation of the GPS receiver, It is appreciated by those skilled in the art
that the location of the GPS receiver may be determ ned by applying the
wel | - known concept of intersection utilizing the determ ned di stances from
the GPS receiver to three GPS satellites that have known GPS satellite

| ocations. 4 [0010] Cenerally, each GPS satellite in a GPS satellite-based
radi o navi gation system broadcasts a radio transm ssion, that contains its
| ocation infor i.an, d orbj | 14, 0 } 0N+ | £d 5 n

exanpl o cach DRt o S g L CnDL R PRK RO oA

system contains four highly accurate atom ot i t WO
Rﬁbi di um Thesbkrosdcats. & 1'%]3%51;&%111599@(5&@00%{1‘?{1&3 933018 on LR 407 skt

I'm ng pul ses, ich are utilized
in generating two uni que binar odes (al so W B S8k y @ noi se
' PRN," or pseli§smakns é\dorpmnecléiéa@ as Tlheé?m%re’eéap?ans%%% te ??g(rgnm? 1?11%9 GPS

satellites to Earth, These PN codes jdentify. t.he I fLC. a lite in
the GPS const eﬂqea@lpi@ﬁ_Stathoﬁﬁg]SYﬁ@B rF°E‘§9§S ?3 re?ﬁrg%lp ea%l%go %térnglr?g@? %% tzg‘ﬂéet of
digitally coded epheneris data that mpl etely defir t reGi orbit
of the GPS sat £psiwp end tméh@ﬁi%ﬂfeﬁ"ﬁ%se o P vidh Rt ﬁﬁ%@ﬁ?ﬁ%ﬁé E P e
is at any given tinme, and its |ocatjon nma specified i.n_ter f. the
GPS satel lite gtiinsdin sqﬂ@l'éW@giﬁNOﬁP’@E‘F{é@an?#/ef E"g%? 1&8&’”&8&8?%“8%5“ ﬁ%n}gﬁsfenent S.
The information in the epheneris data is coded a_&d hr agﬁn'ﬁ?&e ﬁr om_ the
GPS satel |ite [PRMNPdir mepudnneise Tt @dpln b aeifgAsgred fiamdRy :

d
pBEMTPIR of the

GPS satellite above the earth at any given ting, [0012] Wth the grow ng
wi despread use Eafﬂl.t’ﬂssﬁaﬂﬁe@hm@ﬁ@éyﬂﬁ,sp@tﬁ%@rﬁsa{éﬁ%ﬁ{?stgﬁéks %tq]]iaa‘a“‘for t he

i ncorporation of GPS services into a broad ran f electyonic Vi ces
P [0611] Bach GPS satellite also transmits a set of d?gei‘taﬁy cocieﬁ epﬁemens cgfa thét

completely defines the precise orbit of the GPS satellite. The ephemeris data
indicates where thé GPS satellite is at any given time, and 1ts locatioﬁ may be
specified in terms of the GPS satellite ground track in precise latitude and longitude
measurements, The information in the ephemeris data is coded and transmitted from
the GPS satellite proiziding an accurate indication of the exact position of the GPS
satellite above the earth at any given time. |
[0012] With the growing widespread use of these technologies, cutrent trends are
calling for the incorporation of GP'S services into 2 broad range of electronic devices
and systems, including PbAS, cellular telephones, portable comiauters, radios, sét_ellite
radios, trucked radio, SMR, automobiles, two-way pagers and the like, At the same
time, electronic device manufactorers constantly strive to reduce costs and produce
the most cost-attractive product possible for consumers.

| [0013]111 “ct;llui;:l: tel;phony, ihemtelest of integrating GPS receivers with cellular

telephones stems from a new Pederal Communications Commission (“FCC”)



and systens, including PDAs, cellular tel ephones, portable conputers,

radi os, satellite radios, trucked radi o, SMR, autonpbiles, two-way pagers
and the like. At the sane tine, electronic device nmanufacturers constantly
strive to reduce costs and produce the nost cost-attractive product

possi ble for consuners. [0013] In cellular telephony, the interest of
Integrating GPS receivers with cellular telephones stens froma new

Federal Conmuni cations Conm_ssi o "FCC' requirgent th el. r
t el ephones be feautsrsh @ﬂtvﬁfﬂtlﬂi‘fntdﬁgmﬁi%%%@é’l%ﬁ’ﬂ%%gcﬁt&me%%Iﬁ%,méeﬁ%)ﬂ as

a,191 1" call (also referred to as; han 911" " 1)1 s.placed by
a given cel | ubalk suckpseiQbhecall (o telsmes g an 1%&86?{0%5%% )elszlj}aécﬁ%@%%st omto
dialing 911 (nornal I?/ referred to as a "911" cal I}l on a I?nd-bﬁsa@g (al so
known as " andgivemesiiplar tedsrbesteo NEeR FECEEGRAICS AP Ty PEFP & AR EIISM A S1PEPE ¢ hat
automatically i.s able to identify the Iocatig of th Iand-gfsgg t.el ephone
where the cal | 9bk (rginrely eederred doasel OURT i) efhaleg @@%(f#@ FNPEvi%EEI® duch as
cellular tel ephones, are unable to conmunicate their ]Ilocat Lon wthout a-
person acti vel yelephtrerand gomactig 81 embieaeey: dsaier thef guepptiglly 1Al iy Fi’é‘gy t he
United States Congress, through the FCC, has enacted a, requirenent that ‘
cel l ul ar t el ephigestiteofitidatidisses telophane wWhete o cplbatigipled an energency cal |,
such as an E91 1, is placed by a given cellular telephone. This t]épe of
position dat a [swl4] Unfessiatly, potelase doyiess asmshios welllay tenhencs) af EP6ricenent
and public service personnel, as well as other agencies that may need to
have | egal ri ghbsmusicteteimibeation vethpaisi persn adtivelyeentsring arefaseribing theitephone.
The E911 services, however, operate differently on wirel ess devices than a
911 cal |l does Qpeati@) il regpendeethe fifnitad States Congress, through the FCC, has enacted a

requirement that cellular telephones be locatable to within 50 feet once an émergency
call, such es an B911, is placed by a given cellular telephone. This type of position
data would aésist police, paramedics, and other law enforcement and public service
personnel, as well ds other agencies that may need tol have legal rights to determine
the position of specific cellular telephone, The B911 services, however, operate
differently on wireless devices than a 911 call does on land-line telephones.

-[0015] When a 911 call is placed from a land-line telephone, the 911 reception cenfer
receives the call and determines the origin of the call. In case the caller fails, or
forgets, o identify his or her location, the 911 reception center is able to obtain ﬁ:m
tocation from which the call was made from the public teléphone switching network
(PSTN) and send emergency personnel to the location of the call.

[0016] If instead, an E911 call is placed from & wireless device such as a cellular
.1;eiel;];;nc;, theB911 1:eceptio11 .center receives the call but canlnot determine the origin

of the call. If the caller fails, or forgets, to identify his or her location, the E911



(0015] When a 911 call is placed froma |and-1ine tel ephone, the 911
reception center receives the call and determnes the origin of the call.
In case the caller fails, or forgets, to identify his or her location, the
911 reception center is able to obtain the |location fromwhich the call was
made fromthe public tel ephone switching network (PSTN) and send energency

personnel to the location of the call. [0016] If instead, an E911 call is
pl aced froma wi rel ess devi ce suc

h, as el l.ul af 4t : . 1
reception cent eeentier epifdsis PRePle i Pbtﬁ’ﬁ‘ti?lﬁgﬂ%h?n aettlgr?'ﬁhﬁﬁe)&%%g %% iq’g}en@}of t he
call. If the caller fails, qr for , to identify ] _ I .Lon, the
E911 6 recepti oeiwedis diffepet Wﬁ@%ggﬁso&tﬂrﬁ%’tﬁh@q e@%’ﬁnlagﬁelﬁ ltlhlgg%tgw
because the wireless network is di ffererll%g,ttﬂan thﬁ _STN.I. t?lgrceﬁent, t he
best that the BoMer meycles tofetergdinths logaip & C S g iR PR $®ti on of
the cell site fromwhich the call was, placed, Unfortunately, typical cell
sites in a wir plaess Urfenuoetelys yoicarmeHmiiesciaieviteless DEMEES St é‘ﬁgr‘% fately a
30-mle dianmeter. Further refinement of the_lqcation ma .bel det er m nabl e
in a digital nateaovitk apgroximtebow\mmé@fiwtjr-oFm‘fh%fe@a?fP?%éf fher 8‘?338% M3evi ce.
But, this still results in an area covering nultiple mles, [0017] A
proposed sol ut ibenletenminsbiles inps dtgitelnmtmlﬂcdafeﬂlemwe’gﬁe&fe%g} BeSAlle TIPS with
cellular tel ephones. As an added benefit to this proposed solution is that
any GPS data prdade exht bis still sesvite tpreatacss copging spliinkepiléfay be utilized by the
cellular telephone wuser for directions, latitude and |ongitude positions
(1 ocations or o7} Aonpejosal sobtieito thisoprablemrischeies itopEptingdP Fespivee Mathones
that the cellular user is trying to |locate, determ nation of relative
| ocation of theuxiglhd telleptioness eks toadsieh dencfit krithisr peaposer} palutiqnoigdhat any GPS

data produced by an integrated GPS receiver may be utilized by the cellular telephone
user for directions, latitude and longitude positions (locations or positions) of other
focations or other cellular telephones that the cellular user is trying to locate,
determination of relative location of the cellular user to other landmarks, directions
for the cellular telephone user via internet maps or other GPS mapping techniques,
~ ete. Such data maf be of use for other than E911 calls, and would be very useful for
celtular and PCS subseribers.
[0018] As an example of the current thrust fo integrate GPS receivers with cellular
telephony, U.S. Patent Number 5 ,874,914, issued to Krasner, which is incorporated by
reference herein, describes a method wherein a basestation (also lnown as a base
station. and/or the Mobile Telephone Switching Office “MTSO”) transmits GPS
satellite information, inchuding Doppler information, to a remote unit (such as cellular
| telephone)utlhzmgacellulaldata linic, and computing psendoranges to the in-view

GPS satellites without receiving or utilizing GPS satellite ephemeris information.



for the cellular tel ephone user via internet maps or other GPS mappi ng
techni ques, etc. Such data may be of use for other than E911 calls, and
woul d be very useful for cellular and PCS subscribers. [0018] As an
exanple of the current thrust to integrate GPS receivers with cellular

t el ephony, U.S. Patent Nunber 5,%$74,914, issued to Krasner, which is

i ncorporated by reference herein, describes a nethod wherein a basestation

al so known as a base statign an h i : WM i Ofice
ey e iedlel Begemdichop RshR febleyhl s tn b abShaRbOdC B AaRLAI
information, to a renote uni ch , e bAilogdeng a

cel lul ar dat a °A} ?R?OD%‘??ETS&% Prﬁ%yfglg %51"%8‘23%}%?‘?#5)8?&? 1(1)Jut§ %eﬂi%r)]%i)egvm%@%e °
satellites without receiving or utiljzing., . GPS sak i : ; j

i nfor mati on. meglsdede Egﬁ‘? FECHEi ﬁawﬁglgﬂ%asé 01\%%1\%%1% %f?@ﬁl%?i?ﬁi g}cli) Sby t he
nunber of data. |inks mat: an_bge c cted, t.q. §ﬁ%e i d suppl
war ehouse. Théllﬁmiéﬁowa?lhﬁﬁéfl‘éceuﬂgﬁﬂ'&p@%u%g%%g}%gﬁ% t ‘?fgﬁ%{g‘ t’%géea PR
addi tional requirenents of deliveri S informati e

cel lular or PGEditigest @qwenﬁr@°¢€éﬁ£'?ﬁ$§n@§° gﬁe ?du%%%tg]gwqg |(?|E g%éell

requi renents woul d be | ayered on top of the.requir nt.s. e the
no(r:]mal voi ce amdnelaviae mdéﬁ'ﬂiﬂ@fﬁ%t1ﬁp’§a’%‘ﬁjaﬂé‘g&%ﬁﬁdﬁgﬁevﬁlfé%sgiagﬁe wirel ess
system [00201 Anot her patent that concerns assist ?,Ee et we r‘]agxte!'egs GPS
system and wi r 9DZH snofhestpatsnkibalj conegrns asgisignoe Reps e@,%%%, P e

Schuchman, et al. which is also herein incorpqrated by .eference. .In the
Schuchman r ef engwaks is 8k @ak Nos 5,36 W Rglstisd (%é‘ﬂ’g? ’ %eal?'l W&? 13@%"3{%%% e
systemis required for the GPS receiver to acquire and.tr_g.ck GPS

satel lites. Hoestpsratedlst ﬂefdr@pﬂ-ahdhﬁdhé?m%nﬁ%fﬂ@%‘?’ orRET g treteR P Gay s

nave the cellylar telephone system is required for the GPS receiver to acquirc_a and track GPS

aatellites. However, cellular and other wireless networks do not always have the
capability to provide ephemeris aiding to the mobile GPS receiver.
[0021] Therefore, there is 'a need in the art for delivering GPS data to wireless
commﬁnicatiohs systemé, including cellular and PCS subseribers, in an gfficient
manner. 'There is also a need for GPS capable cellular and PCS telephones.
Moreover, there is a need for GPS capable cellﬁlar and PCS telephones that may
reéeive GPS satellite data for use by the cellulat/PCS subscriber (i.e., the wser).
Additionally, there is a need for a 1m;ge cellular system that is capable of ﬁtilizing

| and/or supplying GPS ioformation-to cellular telephone users for a number of
applications, including E911 without the requirement of geographically proximate

base stations.



capability to provide epheneris aiding to the nobile GPS receiver. [0021)
Therefore, there is a need in the art for delivering GPS data to wirel ess
comuni cations systens, including cellular and PCS -subscribers, in an
efficient manner. There is also a need for GPS capable cellular and PCS
t el ephones. Moreover, there is a need for GPS capable cellular and PCS

t el ephones that may receive GPS satellite data for use by the cellul ar/PCS
subscriber (i.e., the user). Additi by there is a need for a large
cel lul ar systemthat S capabl e of utilizing and/or supplying GPS
information - ta.celly Qi T TIPS s RbcriRBRhALGA ONS,

I ncl udi ng 8911[5%] 2‘8 he{% %%‘%%gﬁr%%%ﬁg Si’eé}é?aphl cg |y proxi mateyl base
stations. 8 i .S 221 AN 2l HARAL afh D

("ALCS') is deBEy "’k?e%f"l[(’%’g‘lonﬁ%vel Aﬁ%ﬁﬂ%@g geﬁ?%a((:ﬁgt i on Ser veéboa

W rel ess comuni cation. device. . c ARE Bﬁh&ﬁ

recei ving at |¥&8t 150%@"]’@3 ‘5&8?“"‘“?%??}1 lgﬁ%PPlgea%Fﬁagn%g EOGT ;

sition System

Fecotver " soct | DG EbeliE gy IF 08 ﬁmﬁ’éh%%g%?"l&% BT ey

ctively
switched between a standal o node an ea
det er ni ni ng a O EeHMy n%leo(g§$ FEF ngc’lboélsls S?ﬁﬁu rﬂ? (li:]J g tgﬁg&g 5 %‘é&c e
| east one ot her node may_i ncl yde n uton sdgodgz erid &%‘ d m)de
rever se- ai di ngbafesa 2 s Aoge r?Bﬁg&%fag L i centric mode.

The wirel ess conmmuni cations devjce tud
of the wireless communications device. The at least one other mode may include an

autonomous mode, a network aided mode, reverse-aiding mode, augmented-

antonomous mode and a network centric mode. The wireless communications device

is capable of selectively sending the determined geolocaﬁon of the wireless

communications device to the geolocation server.

[023] An Aided Location Communication Device (“ALCD”) is also described. The

ALCD includes a position-determination section having a GPS receiver and a

communication section in signal-communication with ﬁe position-determination
section. The position-determination section is capgble of receiving position-related

signals and determining a geolocation for the ALCD from the received position-

related signals and the position-determination section is selectively switchable

be;tween a GPS-standalone mode and ‘at least éne other mode for determining a
geolocation of the ALCD, the at least one other mode including a GPS-autonomous
mode a2 GPS-nehﬁorlc—alded mode, a GPS-network-centric mode, a revelse-mdmg'

mode, a netwoﬂc-based and an augmented—autonmnous mode The connnumcauon is



is capable of selectively sending the determ ned geol ocation of the

W reless conmunications device to the geol ocation server. [023] An A ded
Locati on Conmuni cati on Device ("ALCD') is also described. The ALCD incl udes
a position-determ nation section having a GPS receiver and a conmuni cation
section in signal-conmmunication with the position-determ nation section.
The position-determ nation section is capable of receiving position rel ated

signal s and det ermi pi ng. LiRgakdiaN ifieat A noinGiy Enamut hesneseived
position- rel a??@éﬁ]s&glﬁ%f@lggﬁ% t he rl)lgg;i tion.-determ nation section is

sel ectively switchabl eRdiAy RS 3 10nHal armamdiee AhdDat | east one

ot her node forsoﬁget’gw?ﬁggﬁeg%gg&eg%g%ocati on of the ALCD, the at |east one
ot her node inglydi pg a P RbSres HRARIvadleR Bf it wodrioaivichenmde, a
CPS- net wor k-céh#&i @g’r%sc}’ggﬁ%q#éet@%’se- aliﬁtszii ng rmdeé?a net wor k- based and an

augnent ed- aut Onﬂ@?@&?ﬁg"?f’%y QWA Rtk QR vpén SxdaRaibh ofdie fotlowing ng

posi tion-ai di n§ roman external | ocation along Source, where

the | ocation-ajding so LS _J t el Jed itk ot §8h AGBond1 083A4{ends) her
systens, met ho%%‘}’esfaé‘gt‘ﬁ{ag% gﬁﬁkpgggéﬁ?égégsﬁ% the invention will be or will
beconme appar ent ope wth s

0 ook B 6 iR ORis b G, THRwitlin the

fol l owing fi gRFBEsaiFEvER *’r‘%’ﬁ““%%@?ig%ﬁdg‘ﬁ”% g et ol T such
addi tional systens, nethods, feature ANAPRS ciBfasl NCl uded wi thin
this descripti&ape¥daipepios ¥ ep§°&%°|§eéﬁg&%%}é Rventron. and be prot ect ed
by the acconpanying clainms. BRI EF DESCRI PTI ON OF TM DRAW NGS [ 025] The
invention can be better understood with reference to the follow ng figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[025] The invention can be better understood with reference fo the following figures.
The components in the figures are not necessarily to scale, emphasis instead being
placed upon illustrating the principles of the imfeution. In the figures, like refgrenc_:e

‘numerals designate corresponding parts throughout the different views.
[026] FIG. 1 illustrates an exemple of an implementation of a Aided Location
- Comunication System (“ALCS”) using an Aided Location Comumunication Device

( ‘AL‘CD”') having a GPS receiver locgted within the ALCD.

[027] FIG. 2 is a block diagram of an example of an implementation of the ALCD

!

shown in FIG. 1.

[028] FIG. 3 illustrates an example of an implementation of an architecture for the

ATLCS shown in FIG. 1.

[020] FIG. 4 illustrates another example of an implementation of an architecture for

the ALCS shown in FIG. 1,
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The conponents in the figures are not necessarily to scale, enphasis

I nstead being placed upon illustrating the principles of the invention.
the figures, like reference nunerals designate corresponding parts

t hroughout the different views. [0261 FIG 1 illustrates an exanple of an
I mpl enentation of a Al ded Location Communication System {"ALCS") using an

Ai ded Location Conmuni cation Device C'ALM') having a UPS receiver |ocated
within the ALCD.

027] .FIG, 2 is a block.di . : . 3N
i npl enent at i o038} []E‘Iﬁ}e]-;AEJ@Fﬁ‘teSsﬁ’?B' PRMPRAL %%ﬁ%ﬁi{ﬂo&%%&(?ﬁ%ﬁﬁg% %s an
exanpl e of an inplenmentatiogn of an architecture for the ALCS shown in FIG

1. 1029) FIG e AlqshevaidOatbot her exanpl e of an inplenentation of an

architecture for the ALCS shown in FIG 1...10 [030] Fl| lel_ | at es
anot her exanpl[831bf Fih 6 illstraereitestsiaan Nﬁcﬁwg&’&ﬁi"g@é%e %PBI;% Oktaﬁgﬁ‘& CS shown
in FIG | [031] FIG 6 illustrates a basestation located within a cell in

al | exanpl e ofcommuslestion gystelzonmuni cati on system [032] FIG 7 illustrates

an exanple of an inplementation of a cell%ar .CO ni cati gn system
utilizing direge3zloRh Anilbuieles 0B WERIKaf| B FRECTPEEIGh L arfd °“"é\ﬁ%i n two

cells and utilizing three frequencies., [031 FIG 8 ill u?t,tr)atsgs. an exanpl e
of a typicall yeohifovhicapueysiyn v direalipopl-ARfeRpRs PR TR ST S DagE ?@H@?&o

numer ous cel |l s. .
within two cells and ntilizing three frequencies.

In

[033] FIG, 8 illustrates an example of a typically N7 ﬁ'equency—réuse plan having 7
channels assigned to numerous cells.

[034] FIG. 9 illustrates an example of an implementation of the ALCS of FIG. 1
uiilizing a reverse-aiding mode. .
[035] FIG. 10 illustrates an example of an jmplementation of the ALCS of FIG. 1
utilizing the reverse-aiding mode to increasé the -frequency capacity within a cell
through SDM.

[036] FIG. 11 illustrates another example of an implementation of the AT.CS 1100
utilizing the reverse-aiding moﬂe to increase the frequency capacity within a cell
through 8DM.

[037] FIG, 12 illustrates an example of an implementation of the ALCS 1200
u‘;ilizmg the rcverse-aidiﬁg mode mobile to mobile aiding.

| [038] FIG. 13 shows an example of an implementation of the ALCD of FIG. 1 in a

| [039] FIG 14 shows an example of an implementation of the ALCD of FIG. 1

located at an intersection of four city blocks having numerous buildings.
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[034] FIG 9 illustrates an exanple of an inplenentation of the ALCS of
FIG 1 wutilizing a reverse-aiding node. [035] FIG 10 illustrates an
exanpl e of an inplenentation of the ALCS of FIG 1 wutilizing the
reverse-aiding node to increase the -frequency capacity within a cell
through SDM [036] FIG 11 illustrates another exanple of an inplenentation
of the ALCS 1100 utilizing the reverse-aiding node to increase the

frequency capacity wthin a cell thr X ] Bl G 120 Ly ates an
exampl e of an 1A é?\re(dé-nﬁ]'éagli]‘iﬁﬁmfﬁsf a ﬁéa%@@lg%lﬂt% %ﬁilnza:ﬁng tahémlreJ eul\}aiei}ﬁgle- ai di ng
node nobile to mobile aidjng. [Q38], FI G .13 exanpl e of an

i mpl ement at i on@TG@FCWWéSﬂM’BP[“W lo?wﬁ%tlg&?%génﬁ&mé{ﬁﬁi n a building, [039]
FIG 14 shows an exanpl e . of an inplenentation,of th |

| ocated at an [Milerd8@cit Shysigrest %‘u”?xae’irlgf oﬁ%g%elﬁ%l%ﬁuﬁﬁ%k&?@%hcgi l}ﬁe’al ngs.
11 [040) FIG 15 illustrates, an exanpl e, of | ntation of a

ti me-transter a@hi@ﬁmt@éﬂﬂﬂéd%owwqqg};@’dﬂl%ﬁ% gﬁ‘léﬁl in with the ALCS of
FIG 1. [0411 FIG 16 illustrates an exarzgl e of %n# 1ge] e{nsnt@fi o&.ttﬁg
frequency-tran§i@l Figr Bhillestigtend Blogls diagtpiio) a5 AP BACP B RITh T He ALcs
of FIG 1. [0421 FIG 17 illustrates a, bl ock dia n | e of an
i npl enent at i on frequendyeiransierreahiieriyre PF%@FE‘P”&‘PWW@@%E% ‘g}“ﬁ? iOF?‘i@?’) in
conjunction with the ALCS of FIG 1. 1041 FIG 1? is a fI-O\{\fhardtb h

i1l ustrating afddskaiieh & st fowehgsy iHusmting @y garRE QT By Proggss periormed by the

ALCS of FIG. 1.

DETAILED DESCRIPTION
[044] Tn the following description of the preferred embodiment, reference is made to
the accompanying drawings that form a part hereof, and in Whicﬁ is shown by way of
illnstration a specific embodiment in which the invention may be practiced. Itisto be
© understood fhat other embodiments may be utilized and structural chanhges may be

made without departing from the scope of this invention.

OVERVIEW
[045] It is appreciated by those skilled in the art that GPS systems include Satellite |

Positioning System “SPS” and/or Navigation Satellite Systems. In general, GPS
systems are typically satellite (alsé known as “space vehicle” or “SV”) based
navigation systems, Examples of GPS systems include but are not limited to the
United States-(¥U.8.”). Navy -Navigation.Satellite _System...(ffNNS.S”)...(also._ koow as.. .
TRANSIT), LORAN, Shoran, Decea, TACAN, NAVSTAR, the Russian countferpart

.to NAVSTAR known as the Global Navigation Satellite System (“GLONASS”) and
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ALCS of FIG 1. DETAILED DESCRI PTION [044] In the follow ng description of
the preferred enbodinent, reference is made to the acconpanyi ng draw ngs
that forma part hereof, and in which is shown by way of illustration a
speci fic enbodi nment in which the invention may be practiced. It is to be
under stood that other enbodi nents may be utilized and structural changes
may be made wi thout departing fromthe scope of this invention. OVERVI EW
[0451 It is appreciated by those il led | rdeqb:nab Y Sl
i ncl ude Sat el |90 &turpdlssteroRy AP eﬁjﬁcﬁgbg‘e pgﬂ%?%r tﬁ@\% ggﬁ:‘%aﬁﬁ Satellite
Systens. In general, GPS re typicall | n# L dfa@Wn  as
. "space vehi c|eanpe, ﬂlgwymﬁgwagﬁsoﬁesg@%ﬁ ?%B@SEFQ%& I%lsdslgltl S
systens include but are not limted t he Uni.t.ed P
Navy. . Navi gat i Gfh ghrevisef editionshel m%ﬁlﬁﬁmﬁ%li“%ﬂ??é%?‘?f%‘é@“ijﬁ WEeAs. . .
TRANSI T), LORAN, Shoran, Decca, TACAN, VSTAR,  t.he SS| unterpart to
NAVSTAR known Weleg N@e@@’b‘éﬂrkmm»d‘éh“fbdﬁf“ggwmof%edg%%‘?ﬁfﬁ%_%ss) and 12
airy future Western European UPS such as theggr(?)‘p@sed_ 1" Gal i | eq".caﬁro&gram As
an exanpl e, tWEJUSTIASTRRINAUPES SEYSERnPIURPogett P W T RS P RSV and
Practice, Fifth ed., revised edition by Hotuann-Veé| }Pe hoai J[_?]i&hts¢f=nggger
and Col |ins, Sgsfemg&hat mysfinchefe\wrliarneagiis: RVo-wE0RASNE, P Ei5oaL Dty pRpstatt
incorporated herein by reference. 10461 \Wen iwati Wﬁ jilstgg]
conponent s wi t P, leseotic oWiEhieeh PCSnsystegyl 118 oo Jayg de
cel lular, paging, two-way pagi ng, Personal Data Assi stant .
Ped cagpability to acéluir% a%d tgack the GPS satellites under mn£t1om that a typical

wireless communications system vser may encounter. Some of these conditions may
include indoor use, use in dense urban. areas that have limited sky view (such as in
downtown areas with skyscrapers blocking satellite views, etc.). Although these
conditions are typically manageable for terrestrial-based wireiess communications
systems, they are difficult environments for GPS systems. For example, in a
traditional “GPS?standalbne”. mode where a GPS receiver acquires the signals from
the GPS satellites, tracks the satellites, and, if desired, performs navigatiop without
any outside information being dali\;ered to the GPS system, typical GPS receivers
have problems with long Time-To-First-Fix (“TTF i) times, and, further, have
timited ability to acquite the GPS satellite signals under indoor or limited slcy;view
conditions. Even with some additional information, TTFF times may be over thirty
seconds because ephemeris &ata must be acquired from the GPS system itself, which
typicaily requires a strong GPS signal to acquire ephemeris data religbly. These

conditions usually impact the reliability of the position availability, as well as, the
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"F' DA", Bluetooth, W-Fi and PCS systens), the GPS system shoul d have the
capability to acquire and track the GPS satellites under conditions that a
typical wreless comunications system user nay encounter. Some of these
conditions may include indoor use, use in dense urban areas that have
limted sky view (such as in downtown areas w th skyscrapers bl ocking
satellite views, etc.). Although these - conditions are typically -
manageabl e for terrestrial

based wrel ess copmuni [ syst they are
di fficult envi POYRIEATEMPAD YD é’i}’\é\qeéﬁwﬁ?““i%‘dl}wa@&é‘lm@ﬁﬁg%s %ﬁaas’ °r§a PP Shal

" GPS- st andal one" node where a GPS receiver acquires the signals fromthe
GPS satel | it escelvlanisleghonge satel lites, and, if desired, perforns navigation

wi thout .any outside informations bein el ivered tg the UPS syst.en

Cypi cal GRS el ovpevie. BisBOTaHE w naiighdorrire. CobirpLiE PHEL | p )
tinmes, and, further, have |imted abili&x %@ ac ui&g %%@Qpﬁﬁpsq§ellite
signal s under (HdéBY’) by daserived Sant algrs,foa ISR J1oP Foffs PPERRER TP S0 e
additional information, TIFF tinmes may be qver thirt seconds because
epheneri s dat a vairsi fddetsadheprlER mw&mc?lh%ﬂrtﬁa@%g% ?%%Wg fevises tWORRLRREST
typically requires a strong GPS signal to acquire epheneris patg LFIiany.
These condi ti oPDAyRladidogh enabledt devise, WaiFi £BANIS [vigk JPRAP STIPRICHdesikiop

avai lability, as well as, the 13 power consunption within w rsjéess
comuni cati on demputers nensmhbiles devigsr andicarfiFe systeel | thea i apio 8.9 847] To
overcone these problens, an Aided Location Comrunication, Devicge ("AX CD")
i s described thahicodductasinfegutedelraipfi.e. rekipor shipeHeV AR eyt SHE #y TIn

various factors. The ALCD nmay be cellul ar tel ephone, Ppagi ng devic t wo- way
pager, . example, a cellular telephone, paging device, two-way pager, DA, Bluetooth enabled

device, Wi-Fi enable device, laptop computer, desktop computer, non-mobile device
and/or PCS system,

[048] The ALCD may operate in a GP&-standalone mode, GPS-antonomous mode,
GP.S—networlc-aided mode, GPS-network-ceniric mode, reverse-aiding mode,
network-based and augmented-aiding mode. These multiple modes of operation
allow the ALCD to operate in various environments and to receive and/dr send
“giding” information to or from an external fietwork or external aiding devices.

[049] The ALCD includes a position-determination section, having GPS receiver,
and/or a communication secﬁon and, as an gxample, the ALCD may be utilized in a
“GPS-standalone” mode, when the GPS receivér in 1nosition-détenni11aﬁon section is
receiving a sirong sighal, has recent ephemeris or almanac data, or when an exact
position is not requifcd. In fhe GPS-standalone mode, the position-determination
secﬁoﬁ does not recéive any aiding and therefore operates independently from any

available external networks or external aiding devices. In the GPS-standalone mode,

14



PDA, Bl uetooth enabl ed device, W-Fi enable device, |aptop conputer,

deskt op conputer, non-nobile device and/or PCS system The ALCD may al so
be a sem conductor integrated circuit (i.e., a chip or chipset) within a
.devi ce such as, for exanple, a cellular tel ephone, paging device, two-way
pager, PDA, Bluetooth enabled device, W-Fi enable device, |aptop

conput er, desktop conputer, non-nobile device and/or PCS system [048] The
ALCD may operate in a GPS-standal one npde, GPS-autar S.I .

GPS- net wor k- ai ttedP riserver @ﬂge H%‘i‘%ﬁ?f%f%ﬁ‘f‘wncse%o&&ca‘?%g e@?’ esa{agﬁg? g Asde.

net wor k- based and augnment ed- ai di ng node. . These | 11 _le of .operation
al | ow t he ALCDod giiligsebatedignpls \?Ddii?tﬁﬂi’éneetﬁ?/ioi"%?ﬂ?eoﬁ% ‘é%@bt (;H)I% cel’glisl Vgelge[ﬁld/ or
send "aiding" information to or from an external network or external

ai di ng devicegn%ﬂﬂﬂgﬁﬂﬂhémﬂﬁﬁbSW@@ﬁUﬂ%%*hE$5¥?W?%ﬁ@geﬁgkﬁﬁ%aﬁﬁgﬁa Bction
havi ng GPS receiver, and/or a _conmmrunica ion,se%%%gn ,__as an,ax%nple,
the ALCD nmay bisnaiiond inzthel ALED:  Thedgienpingt Rpsina: \LGIR dhest he W8Py ecei ver
in position-determ nation section is receiving a strong signal, has recent
epheneris or ainteraic tolafhe, pastiopifeisrpinetions Eectiop o FFEH? siondi® MHPYed. 1n

t he GPS-standal one node, the position-determ nation  section does not

recei ve any ai diamginativg sechien afddntemelietodbeeommmmigstionrertonwithip efy-Davai | abl e
external networks or external aiding devices. In the GPS -standal one node,
14 the GPS recibblein amnthichexampls, thieoh@le meay rbieritized plodn i ‘S SatRICFOYS GPS
satellite signals, and utilizes those signals to determne the |ocation of

the ALCD. The &B%,whaeihy 6PS remiveawiin dtei ALCR againreapws agiroeg siptad figmghal s f or
tracking, and, if desired, navigation

GPS satellite, has recent ephemeris or almanac data, or when an exact position is not

tequired. Similar to the GPS-standalone mode, in the (GPS-autonomous mode the
position-determination section in the ALCD does not receive any aiding and therefore
operates independently from any available external networks or external aiding
devices. In the GPS-autonomous mode, the GPS receiver acquires GPS satellite
signalé, and uses those signals to determine the location of the ALCD, The GPS
‘receiver may also use the GPS satellite signals for tracking, and, if desired, 11avigat_ion
functions. However, instead of only utilizing the determined position intémally to the
ALCD, in the avtonomous mode, the ALCD also transmits the determined position of
the ALCD to an external network that may include a geolocatioﬁ server or other
similar devices.
[051] Similarly, in yet another example, the ALCD may be utilized also in a
“reverse-aided” mode, where the GPS receiver again *’."“’B.i.‘f?s asttongmgnal, .I_la_s_ "
| -;'e'cent ephemeris or almanac data, or when an exact position is not réquired. Shniiar

to the GPS-autonomous mode and GPS-standalone mode, in the reverse-zided mode

15



functions in the ALCD. The determ ned position of the ALCD may be utilized
internally to the position-determ nation section or external to the
position- determ nation section and internally to the comrunication section
within the ALCD. [050] In another exanple, the ALCD may be utilized al so
In a "GPS-autononmous”. node, where the GPS receiver within the ALGA again
receives a strong signal froma GPS satellite, has recent epheneris or
al mnac data, or when an exact positijon is not reqtui,red. Simlar to the
GPS- st andal oneﬂlméﬁoﬁ"dﬂeﬂ‘lﬁ@a@§°&%‘l’bH’oﬂ’ﬁLéL&Bdi@cst Re* *58ET AP0 A% ¥ nat i on
section in the ALCD does not receive any aiding and therefore operates
i ndependent | y fhersfercapigeraias sibdappndeniy fampany W@ﬂe‘kgar Rergs! WY UFRHQF gl ng
devices. In the GPS-autononmous node, the GPS receiver acquires GPS,
satel | ite signaitlisg davicesuslasievaressading giedpsthe STdeteasifineabing PHE SP1E61H° of t he
ALCD. The GPS receiver may also use the UPS satellite signals for
tracki ng, and, sigfalsiesd nes thosaviggt toodetermingdhe ingationhide ALCRNSHELPDf only
utilizing the determ ned position internally to the -ALCD, in the
aut ononmpus nmodexceitdrdn MAe@Ositibrsdetermination sestiethimayelse s he FTfowidliteaigatls t he
ALCD to an external network that may include a geolocation server or other
simlar devi cegor ta0l5ig, afd,nif Idasitest, navipatjat fraetimbe tlosvenpip fiusteat d usingDheray be
utilized also in a "reverse-ai ded" node, where the GPS receiver again
receives a str gagnsidiekitiohmtematle cetie APt nie thesrevmsatiding moddathe AlfDwhen an
exact position is not required. Simlar to the GPS-autononous node and
GPS- st andal one wBggts vidiouk igpes o erserediidibdnationet the GRfbreceiver to an external
position-determ nation section in the ALCD does not receive any aiding and

' network, : '

'[052] In yet another example, the ALCD may operate in a "GP8-network aided”
mode if the GPS receiver in the ALCD does not receive a strong enough GPS signal,
such as Wheﬁ the ALCD is utilized iﬁdoors, the position-determination section may
switch to a different mode of operation wheré an external network such és a wireless
commumication system may help (i.e., “aid”) the position~determinatibn section to
acquire, track, and/or navigate using the GPS signals received by the GPS receiver
with a&ditibnal information supplied by the external nefwork or an external aiding
device. The additional information may include almanac or sub-almanac h:fonnatfon,
coarse position information, Doppler data, in-view satellite positions, time and
frequency aid, received wireless radio signal strength, or other aids that will aid the
GPS receiver in acquiring the information that the GPS receiver needs to .acquire,
navigate, or track.- The GPS—netWork aided ﬁnode apprdgqh diﬁ'erg from a “GPS-
network centric” mode (also .lmown as “GPS-mobile based” mode or “network-

assisted” mode in other known literature) approach becavse in the GPS-network-aided
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t herefore operates independently from any avail abl e external networks or
external aiding devices, In reverse-aiding node, the GPS receiver acquires
GPS satellite signals, and uses those signals to determne the | ocation of
the ALCD. The GPS receiver in the position-determ nation section may al so
use the OPS satellite signals for tracking, and, if desired, navigation

functions. However, instead of using the determ ned position internally to
the ALCD, in the reverse-aiding po

de,. th LCD trapsmts,various types of
measur ed i nf or wads approagh, ‘thﬁ@P@j@eP’é"c’é‘it%éipﬁ I8 Frrady 8??1‘5}““51}1%%’? %1’%%52] I'n
yet anot her exanple, the ALCD may operate in g " -petwgr k ai ded” node if
t he GPS recei vpesition Wdf@clﬂﬂmf@@é’go%@?d é‘&@c%%’g‘@[@)ﬁbﬁ% bugh GPS si gnal ,
such as when the ALCD is utilized indoors, the. positi on-,deéﬁ)rﬂena Jon
section may s#58L MAddisionallyiin prothen examblfe A TTILPEY PRAPIGHE SCTIPLERPSF nal

network such as a wireless conmunication system m{h%ﬁ{yfsi%@? "aid") the

posi ti on- det er miodair ginetivee when theoALGPGa wilized ip 48 jever HEPER | ng
the GPS signals received by the GPS receiver - with additighal, ié]formati on
suppl i ed by t hemdsobmenand the GRE meeeiver iatheal EPrrarnohrearing 2oy fehp signelynas
addi tional information may include al manac or_ sub-al manac, information,
coarse posi ti orudhnfhepositnateieriopsineectipatia the ALGP &y Lot OMPIAdy FerspisHns
time and frequency aid, received wireless radio signal strength, or other
aids that will cgial ddamal 1ORGk éc ebtaiarany positionins infymebe. | RYweakt peiothat t he
GPS receiver needs to acquire, navigate, or track. The GPSnetwork ai ded
mode approach diaéehieioded computa pd@RE: witloviwing Gherrdther GRSdetellite ndonmabion as
"GPS-nobi | e based" node or "network- assisted" node in other known
literature) apmgast: be@ausRCDN atehderSRS- fiet woatkorki xgeaprees such as cellular

transmitter towers, Time’ Difference of Arrival (“TDOA™) technigues, non-cellular

wireless nefworks, etc.

[054] Additionally in another example, the ALCD may operate in the GPS- network-

centric mode in situations where the GPS recejver in the ALCD is constrained in

performance or where the location of the ALCD is computed on the network. As

such, the ALCD receives the signéls in the position-determination section and

{ransmits the position related data to the network for final position computation. This

mode is also known as the “mobile-assisted” mode.

[055] Similarly, in still another example, the ALCD may operate in an “angmented-

autonomous” mode in situations where the ALCD is utilized in a harsh signal

reception environment and cannot receive any GPS signals. In the augmented-

autonomous mode, the ALCD may utilize various types of external locatiop-aiding

sources/dcvicés or external networks to obtain location information that may be

totally independent of any GPS information. In the augmented-autonomous mode,
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16 node approach, the, GP8 receiver in the ALCD is capable, of eventually
obtaining the position Fod tracking information needed to |ocate the ALCD
by itself, [03] Additionally in another exanple , the ALCD nmay operate in a
" nmode in situations whore, the ALMis utilized in an even harsher signal
reception environnent and the OPS receiver in the ALCD cannot receive any
GPS signals. As such, the position-determ nation section in the ALCD nay
be conpletely dependent on an external, network to obtajn posi.t.ioni ng

i nformation, Tyl AACPy comaeroiik Hesiien) Wfwes VEBETARS Posthes 3%“ Whﬂ? usi ng
GPS or other GPS satellite information. Positions of the ALCD are derived
from network rédountes Bostlonaof el ALTRrare doriyed diom BEWPRRWSEEITces; Fhgh 2
Difference of Arrival C TDOA?') techniques, non-cellular wre|ess

net wo- r ks~ ot ¢ comfifiet bethdrist doomanioptienmeiiverch eviretsrnngiverks op BXBPEDIFHSES oper at e
in the GPS- network- contric node in situations -where the GPS receiver in
the ALCD is conigtmay meenit focstiperifformiinse or where the location' of the ALCD
is computed on the, network. As such, the ALCD receives the signals in the
posi ti on- det er MisERi TRNASED thayrsvaial betwaers thiesesmodee op opératicinbased geeevegit a to
the network for final position conputation. This node is also known as

t he" nobi | e- assivgf@uks, daReR as habsdlecidniréfaehoey of denspid, kndmey Feltclesithepiis, t he
ALCD may operate in an "augnent ed- autononous” node in situations where the
ALCD is utilizeggea Br RmbRrehtrsl] andh eitlice capiiato oe manwad mmamendmn givea tm dte
receive may GPS signals. In the augnented aut ononous node, the ALCD may
utilize variousgtypes of external |ocation-aiding

THE GPS ARCHITECTURE

[057] FIG. 1 is an example of an jmplementation of an Aided Location
Communication System (YALCS”) 100 utilizing the ALCD 102 having a
commuication section (not shown) and a GPS receiver (not shown) located within
the position-defermination section (not shown) of the ALCD 102. As Showq in FIG,
1, during operation, the ALCD 1b2 is in signal-communication with a wireless
network 104 via.a basestation 106 and wireless transmission .patﬁ 108 and is in signal-
communication with at least one GE;S satellite of the GPS satellite constellation 110
via signal communication paths 112, 114, 116 and 118. It is eppreciated by those
gkilled in the art that while only four GPS sateltites 120, 122, 124 and 126 are shown,
the GPS satellites 120, 122, 124 and 126 may be any number of GPS satellites from
61 GBS sonselon 110t areiblot0 ALCD 102,
[058] The ALCD 102 may include both a GPS receiver (not shown} in a position~

determination section (not shown) and a wireless processing section (not shown), also
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sources/ do-vices or external networks to Obtain |location information. that
may be totally independent of any GPS information In the
augnent ed- aut ononous node, 17 the ALCD conputes its position w thout using
GPS or other GPS satellite information. Positions of the ALCD are derived
fromnetwork resources such as conputer networks, comrunication networks,
W rel ess networks or external devices that may transmt | ocation

information, [056] The ALCD may switch between, these nodes of tion
based on severklownaspi el Rsecossiig” fealip, 48 a&g@m@@ﬂ@@ﬁg@%&@?@ﬁ@‘ﬁ@ﬁg’i‘%?

demands, and may switch either via local or renmote control r vja either
automati c or nERBadceizewidindhe MIQZGH%YH@C!&W_@}&;TE% ﬂl@R@Plngtﬁi}%RE 1057]
FIG 1 is an exanple of an inplenmentation of an A ded Iggcgéi %:
Conmuni cat i on Systekatog 110 @8 signebeonmmicatipm gathad 1A I0h 180 bl s gnd the
communi cation section (not shown) and a GPS receiyver (not shown) | ocated
within the posisireatienr evctivmaf it A6 187 npa0LecER WHIClSs COMEVEIREPR02. As
shown in FIG 1, during operation, the ALCD 102 is in signal-comunication
With a wirel essignatetiomrthe Wwittesy naivark 404 irasisod coowvmifalio pafhetes and
transmssion. path 10.$ and is in signal- comunication with at |east one
GPS satel lite biscititnGRS &ntoeld intplenpotions) hetAldeD 1989 mayj ssosiegh yireless
communi cation paths 112, 114, 116 and 118. It is appreciated by those
skilled in thecapiudibetion vighdletooht wiklssy na@PSksib olid sigead copgnicaton path and
126 are shown, the GPS satellites 120, 122, 124 and 126 may be any nunber
of GPS sat el | i 108 afdamesiation 106, The ALCD 102 may be a wireless device such as a cellular
telephone (also known as a wireless handset, cellpbone, mobile telephone or mobile .
phone) or -any other type of mobile device, including, but not limited to, personal
digital assistants (“PDAs"), pagérs, computer, fwo-way tadio, trunked radio,
specialized mobile radio (“SMR”) or any other device for which it is desirable to
determine location information. The ALCD 102 may also be a semiconductor
integrated circuit (i.e., a chip) located within fhe wireless device or a combination of
semic;onductor integrated circuits (L., & chipset) located within the wireless device.
~ Bxamples of the chip, or chipsat,' may any include any hltégratéd circuit having a GPS
receiver and a transceiver which may include application specific integrated circuit
(“ASIC”) or ASICs and digital signal processor (*DSP”) or D5Ps. In the case of a
cellular telephone, the ALCD 102. may utilize a cellular tmsgeivex in the
communication section that operates at any radio frequency (“RF”) band utilizing any
trangmission schemes including but not limited to CDMA,CDMA—ZOOO, W-CDMA, N

TDMA, FDMA, GSM, UMTS, AMPS, Bluetooth, Wi-Fi and/or any combination or

extension of these fransmission schemes or similar schemes,
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the GPS constellation 110 that are visible to ALCD 102. [058] The ALCD 102
may i nclude both a UPS receiver (not shown) in a position- determ nation
section (not shown) and a wi rel ess processing section (not shown), also is
known as a "call processing” section, in a comunication section (not
shown). The GPS receiver within the ALCD 102 may receive GPS signals from
the GPS satellite constellation 110 via signal conmunication paths 112,

114, 116 and 118 and the communi cation section of L{le AL,CD@J_?Z recei ve
wirel ess commum@s®ht Figin2 isst Ypck diagrpms of o ex el eple@gmpiEmaBirkon 4“?/?3‘% gnal
conununi cation path 108 and basestation 106. In .sonme inplenmentations,
the ALCD 102 md{2 siows isilfal wiech e 10% i fn ieBIriotiss epapenieaion FEUeR r el ess
network 104 via signal comunication path 108 and basestation 106. The
ALCD 102 nay b@0& awd & posisivg-defenninaios sediion 208 dae Mirkers compmuinghiol seeHPR o known
as a wrel ess handset, cellphone, nobile tel ephone or nobile phone) or any
other type of RObinkey idendecre pall mobesdng d CRNtseevorn (botnghows) thet rpdorasihp

digital assistants ("PDAs"), pagers, conputer, two-way radio, franked

radi o, speci alpiovestingohbndtieny fati the( wistlERs) applicaiings eoharaydénglude & oyiralgssch it
Is desirable to determine location information. The ALCD 102 may ' al so be
a semi conduct onransesitvergFat exhmple; duihe cfseof a callwtr telppione,dbhe 4 LA Hi2nwowd

wirel ess device or a conbination of sem conductor integrated circuits
(i.e., a chi psdtgdndeaodit edtion with m ctllntr wansebivgs Thevposiion-dEsanipdtion seftionhe
chip, or chipset, may any include any integrated circuit having a GPS
-receiver and a0phahgeei OB revdivet R0y rdcaioingdatellifpitangraissions. 206 feoi 4 GES
integrated circuit ("ASIC') or ASICs and digital signal processor ("DSP")
or DSPs. |In thegaehiEecoddtel@tion 110. The position-determination section 202 may also include a

non-GPS receiver capable or receiving non-GPS location aiding information as
described beiow. The po_siﬁon—determhation section 202 performs the position
computation functions for the ALCD 162. By integrating the technology of the
éommunicaﬁon section 200 with that of the position-determination section 202, the
ALCD 102 provides two major service systems: that of a wireless device, such as
cellular telephone service, and that of the GPS receiver {o provide location
information of the ALCD 102. If is appreciated by those skilled in the art that this
| integtation provides for numerous advantages inclﬁdmg meeting the E911:
requirements of thg Federal Communication Commission (“FCC™).
[060] Within the ALCD 102, or, aliernatively, between ALCD 102 and an éxtérnal
* accessory (not shdwn) to ALCD 102, communications between the communication
soifion 200 md_posifon-determination sesion 202 (ke place.  These
communications allow signals to be transferred from the commqnicaﬁon s‘ecﬁon 200

to thé position-determination section 202, and typically talke place on a serial
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cellular tel ephone, the ALCD 102 may utilize a cellular transceiver in the
communi cation section that operates at any radio frequency ("RF") band
utilizing any transm ssion schenes including but not limted to CDVA,

CDVA- 2000, W CDWVA, TDWVA, FDVA, GSM UMIS, AMPS, Bl uetooth, W-Ilei and/or
any conbi nation or extension of these transm ssion schenes or simlar
schenmes. 19 [0591 FIG 2 is a block diagram of an exanple of an

i mpl ementation of the A hi Fh pud otnEN@nAGDI102, L PLG. 2,

i ncl udes bot h c@ﬁ&*&}?ﬁﬁlﬁi@é{:{?‘i%’égﬁ%gé}%‘* 90 and a posi ti on- det er mi nati on
section 202. The wr.el.ess communi cation section 2,00 may include a call
processing (" @pso i1\353(%11:‘c"fj| on (not shown) that perforns the processing
functions for the wirel ess, applicati. m&ag{aﬂgﬁﬁan.%té@{imn
transcei ver. F[Bﬂ]eﬁéﬁlbf”@‘,np}en&’?ﬁgmgéﬁslgﬁg?g‘%q%lel "ul'ar tel ephone, the ALCD 102
would include a CP. _section with a cel] 1NSEE) M@ othed BifcuRBS1 kol ON

det er mi nati on Sf?@%ﬁni?@%ma?@?m?W&Fﬁlﬁee‘gglga?gggé%c(é‘%; ver 204 for recei'ving
satellite transm ssions 206 from ﬁ ptsgéh[)b% S5 oS gkt Aty @erkddk The
posi ti on- det er #ch CHR @’écW%@o é‘”g?lso i nC uc?g a non- (gPS recei ver
capabl e or-receiving non-GPS | ocation aiding | LB O Sfafekded

bel ow. The posbumaRLEee AR ﬁ%’{af”ogf‘tasgﬁntsﬁ%sn § %Zé'sgitelgftg?énslot ﬁga%%%yg?ti on

conput ation functions for the ALCD,10 By .1 nt 1 : teghndloagy of
the comuni cabtbtwmnstb@ﬁqnﬁﬁuﬂm@oweﬁﬁontﬁjgtanéftﬁe[%ogg%gsd}a @g%%%{%gt er m nat ?on
section 202, the ALCD 102 provides maj ot. Ser.vj : cuikfagy. of a

Wi rel ess devi cepuldund us haﬁ‘g‘i%%ﬂ%?s ?'(Ségl\:\g%’ﬁo‘flﬁoéﬁdsz’re\}f\ﬂggﬁl 2% ?%’E}mo the GPS
receiver to provide location infornmafi of .t he AL o Jt is

appr eci at ed by poieatslly.gkitiapda Wor‘ildth‘?éeoé}3“?‘i)$elﬂﬁtfd”fgt1qns &t designl

[062] In FIG. 3, an example of an implementation of ALCS 300 architecture is

shown. The ALCS 300 architectre utilizes GPS technology in support of various
implementations of the ALCD 302 for the implementation of E911 and geolooaﬁon
services. By taking advantage of low cost, low power, high performance and high
aécuracy -GPS receivers -and the wireless network communication services, the ALCS
300 provides highly reliable énd econc;mical solutions to the ALCD 302. The ALCS
360 supports all types of geolocation services including GPS-standalone mode, GPB-
autonomous mode, GP8-network-aided mode, GPS—nefcwork—cenuic mode, reverse-
aiding mode, network-based and augmented-aiding modes. The ALCS 300 also
accommodates 8 wide range of wireless communication technologies including
. CDMA, TDMA, AMP, and even pager systems.

[063] In FIG. 3, en example of implementation of the ALCS system 300 may
o  GPS satellte 304 (which s illustrative of the constellation of GPS satellites.

304 that ate in Barth orbit), the ALCD 302 that meludes a GPS receiver, a basestation
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integration provides for nunerous advantages including neeting the E911
requi rements of the Federal Conmunication Comm ssion ("FCC'). 1060) Wthin
the ALCD 102, or, alternatively,' between ALCD 102 and an external
accessory (not shown) to ALCD ' 102, conmuni cations between the

comuni cation section 200 and position-determ nation section 202 take

pl ace. These conmunications allow signals to be transferred fromthe
conmmuni cation section 200 to the position-determ nati on section 202, and
typical |y take3(, ageolontien (sevarhierd® cedamisi e geolesaiion eoderpipaticnt Oheiddwar e
lines 210, but other connections nmay be used also if desired. [061 As an
exanpl e, the cofubliviSetty AonwedgRoon (26832t he position- determ nation
section 202 nmay share the same digital processor (not shown) and ot her
circuitry. In. [06dich aa egmsg of tyeratiomriun GB A tsaiclitcodrhikapmiteerread i@ be made
by inter-task comunication, and certain data transfers, such as any tine
or frequency t gignsif Br4sthat et ramtved tahthe ADGRI A2 antd be gedetlions2od 388d Fohe

posi tion-determ nation section 202, would not use hardware |ines 208, but
woul d be i nter agk of divtgive pirposet, tye aher GRbsataliitbsdrt ot stowy aavefvers othoul d be
requi red depending on the circuit design. 1062] In PIG 3, an exanple of an

i npl ement at i on GPR shkIGks Aedaratraldiniieag tgmels that astreived B ¢heAICD 30Dand the
architecture utilizes GPS technology in support of various inplenentations

of the ALCD 30ZefiedatibhrieiRbE menhahiiom 802 Bedilesaiong emiugl alghaln 314ehwi ces.
By taking advantage of |ow cost, |ow power, high performance and high

iﬁggr acy GPS r ey MBdifer 8 thetATCDVB0E bRS Som@hisalikpaitivmuf ke LoD 362 i aes, the

t.ypical fashion of a known GPS system. |
[065] However, if the ALCD 302 is not able to receive strong enough signals 314, or
is not able fo receive signals from enough GPS satellites 302 fo autonomously.
compute the positioﬁ of the ALCD 302, it may still be able to communicate with
basestation 306 via signal path 316. In this example, the basestation 306 may
communicate information, via signals 316, to the ALCD 302 to allow the ALCD 302
to compute its location, Alternatively, the basestatic;n 306 may communicate
information from the ALCD 302 to the geolocation server 308 to allow the

* geolocation server 308 to compute the position of the ALCD 362. If the basestation
306 is transferring information to the ALCD 302 to allow the ALCD 302 to compute
its position, the process is known as "Wﬁ‘eiess-aided GP8," whereas when the
Dasestation 306 transfers information from the ALCD 302 to the geolocation server
308 for the geolocation server 308 fo compute the position of the ALCD 302,315

known a8 "network-centric GPS."
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300 provides highly reliable and economi cal solutions to the ALCD 302. The
ALCS 300 supports all types of geol ocation services including

GPS- st andal one node, UPS. - autononmous node, GPS-network-ai ded node,

GPS- networ k-centri c node, reverse- aiding node, network based and

augnent ed- ai di ng nodes. The ALCS 300 al so accommpdates a . w de range of

W rel ess comuni cation technol ogi es including CDVA, TDVA, AS P, and even
pager systens. 633 | & R0 SXRPDLE, ahe | glvenrnt atiap .ok the ALCS
syst em 300 mﬁoﬁciﬁ%gg%g%@él :s%glivel lite 304 (which is illustrative of the
constellation of GRS satql}] 3Q8ardoli@kioR s 80, ivin dBaiatsiB 18] didtwith PR&PALCD 302
that includes cﬁnﬁggm?t%%&]?{/%%ngngoogase??ati on. 21 306, a geol ocation (server)
service center_ 308, .a o] L Qd gaﬁjglgjzgqﬁdyogg{-]ﬁmvi@.meleas Rullsl orc Saf ety
Answeri ng Poi rﬂlg(ﬂa%ﬁg%aélgﬁéskg%ﬁpﬁ an exanpl e of operation, the GPS
satellite 304 transm t [ : i GPGths wirdbahdiBileradiBs.lr ecei ved at
the ALCD 302 ﬁ@%q@o@ﬁ@@@gﬁa%ﬁ%@%‘%é F(;r ease of illustrative

pur poses, the other GP | Lit - SRSt AABM Bholu REREATCBPS

satel lites al sB%4r g@éﬁﬁéﬁb@f’%’é"%@ﬁ% alngg?(%lﬁglﬁ arjéS received by the ALCD 302
and the geolocation seryer 308 . 1f th £662 MBSinS! 5RNBa@oUgh
signal s 314, tHe W@éﬁ?g‘\é i’\?%‘?wqrnanfihee%?@hg@f;g%ng& conput egt e position of
the ALCD 302 in a typical fashion aof a kn algHanever, if
the ALCD 302 i sofivete Bgfies; o{q'@ ‘i‘%%éetr? gﬁg%g%ﬁog%éﬁ aF@sng%%%, or is not
able to receive signals fromengugh GPS el Li (U cYelals IV RY
conpute the pobises nof Be HemﬁL% F‘lrei’tW Eb)‘/ Pé‘%‘%lfe? %g%g%‘?%xﬁ‘to conmuni cat e
wi th transfer mechanism, and the PSAP 312 or the geolocation end application 310 system,

which may initiate the geolocation network services.

[068] The ALCD 302 may inclnde a typical communication section that perfomis

the CP functions, and a position-determination section for position ‘oomputation,
pseudorange measurement, and other GPS functioﬁs performed at the ALCD 302. A
cerial communication Hnk, or other | communications link, performs th.e
communications between the communication section and the position~-determination
section and a collection of hardware lines may be utilized to transmit signals between
the two sections, |

'[069] . FIG, 4 illustrates anofber example of ‘an implementation of an end-to-end
system of the ALCS 400. The.ALCS_ 400 shows the ALCD 402 receiving GPS
signals 404 from GPS satellite constellation 406. The ALCD 402 includes a position-
determination section 408 having a GPS receiver client (not shown) and
communication section 410 having a CP section (not shown), connected by, for

example, an R§232 data link 412. The communication section 410 communicates
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basestation 306 via signal path 316. In this exanple, the basestation 306
may comrunicate information, via signals 316, to the ALCD 302 to allow the
ALCD 302 to conpute its location. Alternatively, the basestation 306 nay
comuni cate information fromthe ALCD 3.02 to the geol ocation server 308 to
al |l ow the geol ocation server 308 to conpute the position of the ALCD 302.

If the basestation 306 is transferring information to the ALCD 302 to

allow the ALCD 302 to conpute -its position, the process is kno )
"wirel ess-ai dewi@ﬁeﬂt&t@mgﬁéa‘é’l%éﬁ’l’ﬂlﬁ’é‘cﬂtﬁa‘g’@étﬁd’c“?“éﬁ31§?56451t6r"3‘?1 *%‘%gug

I nformation fromthe ALCD 302 to the geol ocation server 308 for th

geol ocat i on seendr 3eBlaganddassdt elavheney dsitarbndbl t neeAle seepver; 16 s
known as "network-centric GPS." 22 [066] The geol oGat aon service center
geoi 0" auxvua. poldinuijeteOwithdemaealoersion severidih ﬂﬁqgu@egéﬂ}%%lﬁzﬁﬁ’lﬂa]ﬁ%i"l’%%@i on
310, via signals 318, and with 1) SAP 312 via signals 320. These signals
318 and 320 nmyr wirtlkse netiverke,itgpically sbing ECPAThRetogels. may be t hrough the

| and-1ine tel ephone network or other wire based networks. [067] The ALCS
300 may i ncl udgdMpoTheafRE sigmisdildarssist wadvadiu e saties otrsferaves MeeiRers382 with
the GPS receiver and the geol ocation server 308 havi ng geol ocation software
nmodul es, | n addid bamputetthesositian ef thewefirgoesceivers dhendtermert daiy fowthe GPRe
basestation (BS") 306 infrastructure, which provides the network

i nformation t st @04, NEshemiasad dandudhiee tRSAPPPIER femuanhy gedt sentde pon end
application 310 system which may initiate the geol ocati on network
services. [ 068]GPRatARAR 20 Xoralyof theGPR stelites/ini thaGPE cmyisHatiat406n V8ot i on

that perforns , ,
needed, the geolocation server 418 extracts data from the GPS data center 424 for use
by the ALCD 402, and transmits the data to the ALCD 402 or the application 420.
‘The main server 416 may also interface to the PSAP 426 if desired, and the main
server 416 and the geolocation server 418 may be co-located if desired or necessary.

- [071] Depending on the v?ireless network being used such as celhular, PCS, t\vo';way
paging, Specialized Mobile Radio (“SMR”), Short Messaging Service (“SMS™), efc.
the physical implementation of the ALCS 400 may vary from that shown in the FIGs
3 and 4. FIGs 3 and 4 are for illustrative purposes only, and are not meant to limit the
application of the ALCS 400 o other wireless systems. Further, the ALCS 400 may
be utilized with hardwired systems such as the landline telephone system, local area
networks, etc., without departing from the scope of the present invention.

[072] FIG, 5 illustrates another example of implementation of ALCS 300. The
ALLCS 500 sesives GPS sigasls 502 fom GPS constelltion 504, Tho ALCD 506
may include position-determination section 508 baving a GPS recetver, also called the

client, & server 510, and a CP section 512. The server 510 and CP 512 may be



the CP functions, and. a position-determ nation section for position
conput ation, pseudorange neasurenent, and other GPS functions perforned at
the ALCD 302. A serial communication |ink, or other comunications |ink,
perforns the conmunications between the comruni cation section and the
position-determ nation section and a collection of hardware |ines may be
utilized to transmt signals between the two sections. [069] FIG 4
illustrates another exanple of an inplenentati on of an end-to-end system
of the. ALCS 40Dsluduidn the commmpigatinaggioppéd alodbe 655 00eictih gl Gissuallynal s 404
from GPS satellite constellation 406. The ALCD 402 includes a position-
det er i nati on kwsnisea "hiogenay/singe i valbgotheredhe emeapabiiticp abteresh Gven fheand
comuni cation section 410 having a CP section (not shovm%(@ccqnnect ed by,
for exanple, emuRSE@Hord section ﬂh‘% desgribed e FEGnfrunTeail-68 viliggs AAR$
communi cates 23 with basestation 414, which conmuni cates with a main server
416 via the celdfertrae receiverdyloro eksb reseive Sigaalel S0Padem- GRS eepsicBitinphtde skt wor k
415. The main .server 416 comunicates with the geol ocation server 418 and
t he appli cati osiort@heiPa dotndmiddtmemttr St Thisriefogsafiones impskiited ty/paivaktvgr usi ng
TCP/ I P protocols. [470] The GPS signals 404 are also received by it series
of reference ré2eiwhersquéaal byt dpplicatiompR, er bihthe pd£iD 50 whichtuses seoferfEhce
receivers 422 and extract data fromthe GPS signals 404. The extracted
data such as t itdmegnsiDo izl dats, batk egiuibrit petwetncthe ICF ssetivh 512 and clidBPS0%aThe cent er
424, for all of the GPS satellites in the OPS constellation 406. Wen -
needed, the geg@iIMEa0) alfovaebv@medidinmgddty, ach 3s dabmefis, onbd hee@RShdATLIxent er
424 for use ‘ ‘

506 at the server 510 and then provided to the client 508 on demand,

MULTI-MODE GPS C-)PERA;I‘ION WiTH WIRELESS NETWORKS
[073] As described above, fhe ALCS may be operated in different modes depending
on a number of variables such as signal strength, operator intervention, type of
services desired or requested, performance expectation, e.g., TTFF of a few seconds

vs. tens of seconds, etc. The operation of each mode is described below.

STANDALONE MODE
[074] In GPS-standalone mode, the GPS receiver of the position-determination
section Iocated in the ALCD 304 operates independently from 'ﬂl‘e wireless
- communications network that is in signai-communication with the ALCD 304 via the.
. basestation 306 and sigpal-path 316. The position-determination section acquires the

GPS signals 314, and utilizes the signals 314 to determine the location of the ALCD

304. The position-determination section also utilizes the GPS signals 314 for
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by the ALCD 402, and transmts the data to the ALCD 402 or the application
420. The main server 416 nmay also interface to the PSAP 426 if desired,
and the main server 416 and the geol ocation server 418 nay be co-located
if desired or necessary. [071] Depending on the w rel ess network being
used such as cellular, PCS, two-way paging, Specialized Mbile Radio
("SMR'), Short Messaging Service ("SM5"), etc. the physical inplenentation

of the ALCS 400 nmy vary fromthat, shown in.the F .and._ 3 and 4
are for illust ?‘%91‘1“8@“6&%6‘?%@?”6\’"}75%?‘9” Eﬂ’\t‘gﬂ%ﬁerp&% Bt?‘%glgﬁd P? Séﬁ‘lﬂ]l ?nﬁlf‘e Fkgﬁ)
application of the ALCS 400 to other w reless systens. Further, the ALCS
400 may be ut B4 iz Bz meraplly SRi0s C?;%f}'errs such as the landline tel ephone
system |ocal area networks, etc., without departing fromthe scope of the

present invention. [072] FIG 5 illustrates another exanple of
i npl ementation of ALCS 500. The ALCS 500 receives GPS signals 502 from GPS
constel | ation 504. The ALCD 506 mMM%@i tion-determ nation section

508 having a GPS receiver, also called the client, a rver SJfO,, and a CP
section 512. TSk env@hS-Bimomass Bpds e ppsifiop of ?%@ﬁ@l@géﬁc’?lﬂl’ ma
comuni cation section 514. In the ALCS 500, server 510 i.s usually . known as
a "thin server sinili mwendrt aswin] PRGNS 1pre, seaﬂﬂsebiiafh%tl?f"’ilﬁl‘ﬁ"‘i’é r’b‘f‘}/ajé“é‘? ver
(i.e., the conmunication sectiion 410) described in Fl 4. The ALCS 500
utilizes GPS medien mntlell atkwitont Syesditamas Som thecslivar SgRRPEBHHPBM GPS
constellation 504, and stores the, GPS data in data center 518 . This

i nformation i s refvardaniddveser bstesd of wilizingrthe deagmined popifien ek theplfyb 304
application 522, or by the ALCD 506, which uses server 510 to transmt the
data back and fiseinhl theTveTe A04, lie HEFSRSentinomoBsl Rodm dbc ALER 304 densiiffcthe

determined position of the ALCD 304 back to the communications petwork (e.g., the
geolocation server 308, application 310, PSAP 312, etc.) through the wireless

communications network.

NETWORK ATDED MODE

[076] A different mode of operation may be implemented in the ACLS 300 such that
the position-determination section in- the ALCD 302 utilizes the wireléss
communications network to deliver some of the position information to the position-
determination section to "aid" the GPS receiver in fhe acquisition, tracking, and
na.vigétion functions.  Such information includes almanac or sub-almanac
information, coarse position information, Doppler data, in-view GPS satellite
positions, time and frequency aid, received wireless radio signal sn'engﬂi (to obtain by
analogy an idea of what fo expect for the GPS signal strength), or other aids that will

aid the GPS receiver in acquisition, navigation, or tracking, Such situations may
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ALCS 500 allows for sone aiding data, such as epheneris, to be stored in
the ALCD 506 at the server 510 and then provided to the client 508 on
demand, MULTI - MODE GPS OPERATI ON W TH W RELESS NETWORKS [073] As descri bed
above, the ALCS nay be operated in different nodes depending on a nunber
of variables such as signal strength, operator intervention, type of
services desired or requested, performance expectation, e.g., TIFF of a few
seconds vs. tens of seconds, etc. The operatjon of each node is described
bel ow. STANDAL Ger MbpEE B4 §02 Impg lisnited ivodicthersiae or eanaoigeguire eraqughs  of
the position-determ nation section |ocated in the ALCD 304 operates

i ndependent | y fGRShsigals oni itsedvens §ecapssribti ALER 3Bnis bineleot prcotheramise] upablg to

si gnal -comuni cation with the ALCD 304 via the. basestati on 306 and

si gnal - pat h 316Geqilisethp &85t satsilitel stzuelei oracanoer taskt the TRk quipllites hepwise GPS
signals 314, and utilizes the signals 314 to determne the |ocation of the
ALCD 304. The pwstipattoproleter Rirfiatnicon sseotifvatina may algo be indisted iy BPSssi gnal s
314 for 25 tracking, and, if desired, navigation functions. The determ ned
posi tion of theoAdifiided Bfbh a gventeivbit zedi ais rwthen amEPLA ¢all it hlacedliGn 8@441.CD
AUTONOMOUS MODE [ 075] I n GPS-aut ononobus node, the position of the ALCD 304
i's conputed in 32, fnkdralkesirannery derti TIPS $plaatlidiconlenctwoticinfoemetion By t he-
position-determ nation section in ALCD 304 wi thout any assistance fromthe
cel l ul ar or ot heflud:emhaGEatdlaibation & iverdased sbioweygor otiensheamel of utili zi ng

the determ ned position of the ALCD 304 _ _

[077] . The GP8-network aided approach differs from the GPS-network centric (also
called the network assisted mode in other lite_rature) approach becanse in the GPS-
network aided approach, the position-determination section could, evenfually, obtain
the position and tracking information needed to locate the AT.CD 302 by itself. The
GPS-network centric approach, as discussed in Krasner, cannot determine the position
of a mobile device solely using the GPS information 'acquired from outside "E!JB
wifeless.network, because the position calculation is done inside of the wireless
network at the basestation, instead of in the ALCD 302,

[078] Further, tﬁe GPS—netwoﬂc aided approach, as describéd with respect ALCS
300 aliows for switching between the GPS-standalone mode, GPS-antonomous mode,
or other modes, oncs the initial acquisition has been made, The GPS-network aided
mode and z;rclﬁtecture of the ALCS 300 allows for the tracking, e.g., continuous
update of user position to be done in GPS-autoriomous mode or GPS-standalone mode
even in wesesignal environmens. Tho GPS-etwork assisted architeotute of Krasnor

typically continues to depend on the network aid fo calculate subsequent position,
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internal to ALCD 304, in the GPS-autononous node, the ALCD 304 transmts
the determ ned position of the ALCD 304 back to the communi cati ons network
(e.g., the geolocation server 308, application 310, PSAP 312, etc.)

t hrough the wireless conmmunications network. NETWORK Al DED MODE [ 0761 A

di fferent node of operation may be inplenmented in the ACLS 300 such that
the position-determnation section in. the ALCD 302 utilizes the wreless

conmmruni cat i ons_npet 0 4 o} . Rod d3f@6BE bPMet O the
posi ti on- dete“ﬂ%nﬁﬁ?gﬁé g@@p%%5#d§‘ﬁﬁ%ﬁkpﬁgﬁ%ggﬁkgﬁﬁ,$erﬁ,ﬁ the

acqui sition, trackin gat | on f é%ﬁﬂ] W@eBhe epg ncl udes
al manac or subCBP ﬁ'ﬁ‘i‘i’g@ W‘fagfsﬁ‘ﬂxﬂ ql?meé%alrésqgé {E}OS@T[SI oh | nfa&; et on, Dopp! er
data, in-view GPS satelli itio i ved
wirel ess radi olﬂ§¢1\g°h§f“§t"rleﬁb5ﬁf St“tﬁ‘l’f’g’gft’%iltthac ﬁgq%ng} ggi“}@lgfr?y?% fech ]ﬁ:vﬁat to
expect for the GPS si aI stren er.a e GPS
recei ver in acfomndbenedrerk.naks 6}5 gﬁoﬂc&sm@gﬁ%ﬁlﬁ %fdlaég ﬁ}egﬁéﬁat?? g%tg!o%y 26
O L o pe oo oAbl Wt B ehas o s PO e
ot herwi se unable to acquire the GPS satelllte signals, or cannot tack the
GPS satel | itesappmoiiose of nultiple problens. Furthernore, such situations

may al so be initiated by the user conditioned upon a given event such as
when an E911 call is placed fromthe ALCD 302, the user desires a very

short TTFF or that additional network information is included in the GPS
cal cul ati on for increased accuracM@@mons_
[080] A network-based mode may also be utilized for situations where the GPS
receiver cannot receive any GPS signals. As such, the ALCD 302 is completely
dependent on the -wireless communications network to obtain any positioning
-~ information, and as such, is neentered" upon the information delivered by the wireless
communications network. Typically, network-based modes compute position witﬁout
ysing GPS or other satellite information. Position of the ALCD 302 is derived from
.network resources, e.g., cellular transmitter towers and TDOA techniques. Therefore,
the network-based mode is nseful when the ALCD 302 is in an area where it cannot

jeceive GPS or other positioning system information to determine ALCD 302

position,

REVERSE-AIDING MODE
[081] The 1eversc—a1dmg mode may be utihze when the GPS receiver in the ALCD
302 again receives a strong GPS s1gna1 11as recent ephemens or a]manac data, or

when en exact position is not required. Similar to the GPS-autonomous mode and
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[077] . The GPS-network aided approach differs fromthe GPS-network centric
(also called the network assisted node in other literature) approach
because in the GPS- network ai ded approach, the position-determ nation
section could, eventually, obtain the position and tracking information
needed to | ocate the ALCD 302 by itself. The GPS-network centric approach,
as discussed in Krasner, cannot determne the position of a nobile device
solely using the GPS information acquired fromoutside the wreless .
networ k, becaud®Sdradpesimedsninghe eavpiae-rided madeithseropiier-Alergrnaife SGGHPR| ess
network at the basestation, instead of in the ALCD 302, 1078] Further, the
GPS- net wor k ai diees mop preeectny eidingieddheers amerates dadependentiy frss sunavalebMis £ or
swi tchi ng between the GPS-standal one node, GPS-autononous node, —or ot her
nodes, once t hesxiemiat neivords qui exierbadreidiegs dpdess. nitidhe TversERKingempAP-kMgi ded
nmode and architecture of the ALCS 300 allows for the tracking, e.%‘,g,
continuous updatidiomictammatigosrtidnangiiss KPSdeielile rgahsaud vidirendvse WBle or
GPS- st andal one node even in weak signal environments. The GPS-network

assi sted archi tegghisrie dobmkna grciocativy wf dbd AL.CEDRAL. n(ds nositidegdelpuniostionhe
network aid to cal cul ate subsequent position. 27 [0791 The GPS-network

ai ded node is tapioatdyyiso niethe GPE isaeltitetsinala fuissking, ond,dkdésired, n@datisingnal i n
weak signal environments. Once the CTS signal is acquired, the GPS

recei ver of themAlcR, 30¥eva, Rapalifasiaf thedaekhing] pdsition GRSnailt telthd ABCBO4

wi thout aid fromthe, network. The OPS-network assisted node of Krasner
requires the nejondfkhe fefor@ssding mble ({ePE CRCOL tedsmiite varicusitydee ofl meamesd or
tracki ng purposes as well as for acquisition. '

information at the GPS receiver fo a communication section of a wireless device
and/or an external network such as a wireless communications network for use within
the wireless communications network.

'[082] The reverse-siding mode may be utilized to supply location information,
precise time, velociw, heading and a reference GPS clock because location, velocity

and heading are very useful for cell planning and power management,

REVERSE-ATDING FOR CELL PLANNING AND FREQUENCY-REUSE

[083] In cellular communication systems, the reverse-aiding mode is useful for cell
planning and increasing frequency-reuse. As cellular communication systems mature,
they serve more subscribers, which leads fo either adding more radio channels in a
cell or adding new cells to a cellular system. The reverse-aiding mode allows
. additional froquency reuse or code reuse within a cell, since fhe twireless

communications system may utilize smart antennas (such as antennas utilizing phased
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a NETWORK- BASED MODE [ 0801 A networ k- based node may al so be utilized for
situations where the GPS receiver cannot receive any GPS signals. As such,
the ALCD 302 is conpletely dependent on the w rel ess conmunications
network to obtain any positioning information, and as such, is "centered"
upon the information delivered by the wireless comunications network.
Typi cal ly, network-based nodes conpute position w thout using GPS or other
satellite information. Position of the ALCD 33@@&; derived from, A network

resources, e.garaktistivology) i basarice & beppipsa BRRIE R g beam
Therefore, the network-based node is useful when the ALCD 302 is in an area
where it cannothal seedsedpapechwitsteprgonpawiceionsidaicsy st em i nf or mation to
determ ne ALCD 302 position. REVERSE- Al DING MODE [0811 The reverse-aiding
node nay be ut i[084} eFigheillustraies @basopietion QP8 tocaisd wibing ach60Xin2n gyummie pheei ves a
strong GPS signal, has recent epheneris or al manac data, or when an exact
position is noteclidayommtnicgionisygem 1684+ fe thersilalgt ecrompiientian dustemn $04g8
GPS- st andal one node, in the reverse-aided node the goshtion-deternination
section does righ-poweetanemiitey (wt dhovg) 2 thet breestfion §00 prriedls seivatepeBsdent | y
fromany avail able extol AO networks or external aidi;% devices, In the
rever se- ai di ng getigphict her suobsi thoentie el (02 aBeemses exshirefio abeyuick &5 60PS
satellite signals, and utilizes those GPS signals to determ ne the
| ocati on of t harsAdGRed302the Tiph-rposi tramsmitthe iarally megnirena certain bandwidth, the
resulting limited number of radio channels keeps the serving capacity of the cellular
comﬁnﬁnicaﬁon system 604 low and therefore the customer demand for the few
available channels high.
[085] To increase the numbér of radio channels where the frequency spectrum
allocation is limited, cellular providers typically reuse the fransmitted frequencies,
The rense of these frequencies is possible because the radio channel signal sirength
decreases expoﬁexitially with distance and subscribers who are far enough apart can
typically utilize the same radio channel frequency without interference. Therefore, to
minimize interference in this way, cellular system planmers typically positioned the
cell sites that use the same radio channel frequency far away from each other,
[086] However, in order to add more radio channels, cellular systems typic_ally use
several {echniques in addition to strategically locating cell sites that utilize the same
frequencies. Directional antennas and underlay/overlay transmit patterns usually
improve signal quality within cells by focusing radfo signals into one area of the cell

and reducing the interference in other areas. The reduced interference allows more

frequency reuse and therefore directional antennas may be utilized to sector a cell in
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section may also use the GPS satellite signals for tracking, anal, if
desired, navigation functions. However, instead of using the determ ned
position internally to the ALCD 302, in the reverse-aiding node, the ALCD
302 transmts various types of measured information at the GPS receiver to
a comuni cation section of a wireless device and/or an external network
such as a wirel ess comruni cations network for use wwthin the wreless

communi cati ons n 3 - - Al rbglg@g SRYas DAoLl zed to
suppl y | ocati 691“’? ﬁ%ﬁikglxal"’ ‘ﬁoﬁ‘ﬁ%%ﬁg‘%@ gﬁe | oci tyfﬁb’1 he)zlldl ng and a

reference GPS cl ock because_l ko8 3@INEe ather 0siley usef ul
for coll pl anmimEs iReRoRtE: ST AR it st bt @I RRIANG: A S8 NG
AND FREQUENCY- REUSE 1083] In cellular

comuni cati on systens, the
rever se- ai di ng» B s usef ul for cel | planning and increasing

frequency-reuse. As cell ul ar co t shdi8N 7erve nore
subscri bers, v[ﬂWth%a?d%hoF"é i W’l’@? %ﬂrlr%?%{a?lg%ﬁg%c nr%relg ina cell or
addi ng new cells to a cellular

. |
addi tional fr exjliging flivpciiprad a@pm@gégtn?%ﬁ%aémw Xs%tﬁ)ﬁs 6}? LRO7PRELE! thns

, slnce the W rel ess
conmmuni cations system ﬁgutl lize sna

(11121 ng. phasels 206 aed 4951V GFoB) CHET B A s o haped
con- gnuni cat | chemcus o rybds. €Fks 1@ PR ARttt ERE 110008 1 ocat ec
o e L o SxoTBl 3y i ki AT Y RO I
shown) -t the ti?rzqsuilf:yi’[g,l 7%2 hgso gec;ugncly%'?,l'?ll% has £gq%§nc?r I*lz,a'y 1%%%'&6(11161:1@ Fa, and
| 720 has frequency F3.
- [088] The aflocation of the frequencies in the sectors may be chosen utilizing the
standard channel spacing procedures. Typically, channel spacing refers to the actoal
pandwidth space that is allocated for every cellular channel out of the amount of
celiular spectfu:ﬁ. " Usually, each eell basestation is gssigned a particular number of
cellylar channels, This group of channels is known a5 a channe] set. A frequency-
reuse plan (such as a N4 ot “NT” plan) utilizes a number of channel sets in thg plan.
As an example, in an N=7 ﬁeéluency—rcuse plan (i.e., N7 plan), there are 21 channels
sets, with an average of 15 to 20 paired channels assigned per set. There are 21
channel sets because channel sets are assigned_alphanumm‘ically in groups of three,
using the N=7 reu-se format.
[089] FIG, 8 shows a typmally N7 ﬁequency—leuse plan 800 having 7 chamnels

asmgned as A B C D, E I“ and G to numerous cells Because of convention

channel sefs are typically assigned on an alphanuimeric basis. The nomerous cells are
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geographi c area such as the entire cell 602. Because each radi o channel. F1
606 transmtted by the high power transmitter usually requires a certain
bandwi dth, the resulting limted nunber of radi o channels keeps the
serving capacity of the cellular conmunication system 604 |ow and
therefore the custoner demand for the few avail able channels high. ]085]
To increase the nunber of radi o channels where the frequency spectrum
allocation is imted, cellular providers typically reuse the transmtted
frequenci es. Tmsgekingeo clusersef scis 303 rad G0d sentercd sound pin celn s ik radi o
channel signal strength decreases exponentially wth distance and

subscri bers wh80&raspebtirelyenough apart can typically utilize the sane radio
channel frequency without interference. Therefore, to mnimze
interference in this way, cellular system planners typically positioned the
cell sites that use the sane radio channel frequency far away from each

ot her. 1086] However, iREVERSEeAIDING PR INGREASING BREQUEREIAGARICETY cel | ul ar systens
typically use several techni gues in addi t| on to strategically | ocating

cel | sites thafpoyisiintle 1t ke adeantage fordtpgemey-ewse, Dha wsyerbesiding amdenmalso and
underl ay/overlay transmt patterns usually inprove signal quality wthin
cel I's by focusiggiirfadhocasing el feqieby capadtyarndiacdwittihe cclilir commbniatoei ng t he
interference in other areas. The reduced interference allows nore frequency
reuse and ther gfsng WHtlf e hdvamialf “andrernanmg yudhes phiskaredatdgeaselieama cel |
in 30 ~ 0611 (e to wedges so that only a portion of the cell (e.g., 1/3, or
120 degrees) i Stebiigl Anfsaghsf edliutr SonGhsicitiali gsteamngl inclBde antsmes dhatngeusual |y
reduces interference with the other cells

capable of being directed to a mobile handset while steering the antenna beam in &

faghion that maintains a communication link between the mobile handset and tﬁe
basestation while the mobile handset is moving.

[091] The reverse-aiding mode allows a GPS receiver in the ALCD 302 to determine
position information about its location, velocity and heading and pass that information
to the communication section of the ALCD 302. The communication section of the
ALCD 302 may then transmit this information to the basestation via a communication
channel such as a reverse access control channel.

[092] Knowing the position information of the ALCD 302, the basestation may.then
utilize a smart antenna to traﬁsmit {0 the ALCD 302 utilizing an antenna beam that
has a narrow beamwidth direcied towards the ALCD 302. This antenna beam may
themn be steered by the baseftaﬁon based on the received velocity and heading
information of the ALCD 302 in order fo maintain signal communication with the

moving ALCD 302. Ti is appreciated by those skilled in the art that the antenna beam
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in the area. (087] FIG 7 shows an exanple, O an inplenmentation O R
cellular system 700 wutilizing directional antennas on two exanpl e
basestations 702-and 704 within two cells 706 pad 708 whore the two
basostations 702 nmud 704 vOze three total frequencies Fj, F,2 and F3.
Cells 706 Rnd 708 are divided up into sectors 710, 712, 714, 716, 718 and
720 respectively where sector 710 has frequency Fj; 712 has frequency F2,
714 has frequency F3, 716 has .fr.eo Fendennd &8ni@ks sdchedyeney o2y and
720 has frequ@’r"i‘&é"'%@tﬁt?’.’1’28{&%]16&&1&121&{%%%&110%1 of the ?‘?equenci es in the
sectors may be. chosen utilizing the standard channel. spacing procedures.
Typi cal l vy, ché‘?ﬁ’ﬁ‘&lc’%'paci ng -refers to the actual bandw dth space that is
al l ocated for every cel|u] ar chann ; £0:2FPUOKTOR 000 &kilihar
spectum ' Usua{p%},%{l@agﬂi% %?S Bﬁa%@%ﬁé??%{nm{lbgm%@s%ned a Particul ar nunber of
O b ou g Ryt 6 S 398 shsnamtwamt 2
channel sets in the plan. anpl N fohe S¥aReUsR pl an
(o bl armodeomigias gl 981 st RTE: Buspebicll o e LB HBBANIEE R, B 20
paired channel s assigned per set, There axe.2l . : aMse
channel sets drasesiatien JHcmanPHinMFAES E’ﬁ%“P&?a?"ﬁ‘l‘é"rt%@%s olf‘D ?E?Z‘%%)%usi ng the
N=7 reuse format. [0891 FIG, 8 shows,a typicall \ € I pl WL
800 having 7 cheam®? and basesiaieredPB48 nRisng ‘%’%,muﬁfca n%t%%eg&% j{mngn gerfrg?gdus
cells. Because of convention,

antenna beam 916.

[004] Tn FIG. 9, a first position-determination section located within the first ALCD
010 determines the position of the first ALCD 210 The first communication section
of the first ALCD 910 then obtains the position information from the first posjtion-
determination section and passes if to the first bagestation 906, Similarly, a second
first position-determination section located within the second ALCD 914 determines
the position of the second ALCD 914 The second communication section of the
second ALCD 914 then obtains the position information from the second position-
determination section and passes it fo the second b'asc'sfaﬁon 908. The first
basestation 906, utilizing the position information of first ALCD 910, then adjusts the
first antenna beam 912 to directively aim af the ALCD 910. Asthe ALCD 910 moves
within the cell 902, the first basestation 906, utilizing the position information of the
first ALCD 910 including the heading and velocity of the first ALCD 910 movemept,
steers the first antenna beam 912 {o maintain signal coﬁamuuication with the first

ALCD 910.
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channel sets are typically assigned on an al phanuneric basis. The nwnerous
cells are 31 arranged in tw clusters of cells 802 and 804 centered around
center cells 806 and 808, respectively. REVERSE- Al DI NG FOR | NCREASI NG
FREQUENCY CAPACITY [D901 Simlar to the advantage for frequency-rouse, the
reverse-aiding node is also wuseful for increasing -the frequency capacity
utilized within a cellular commu nication system Wth the advent of
"smarter" antennas such as phase-array and general beam steering antennas,
cel lul ar connHDMQaSﬁth§y&teuwmhé¢WWﬁEmdﬂ@>9%?%%%3&1¥ﬁ@9”é¥%ﬁnﬁﬁgﬂggle of
being directed to a nobil e handset while steering the antenpa beamin a
fashion that ngboatileD H4ctbemadnistsabd sseond ippirsehesid K6 torireatBisH] M Mfset and
the basestation while the nobile handset is noving. [0911 The,

rever se- ai di NQseRMAALCT b 1oMEA sahERBondel ) 814 inavesrethin Hp cgb 904, thegsedtdyi na
position information about its |ocation, velocity and heading.and_pass t hat
i nformation tgystshEios 0By uitdhigdhd puitios dtrivetionéf thhwecoda G0 814 inphuling

communi cation section of the ALCD 3 02 nmay then transmt this information

to the b asestglgih@mh? adaveleimmnafithatdcomnl ATEENA mouehenhssteery Bigetesandiccess
control channel. [09 Knowi ng the position information of the ALCD 302,
the basest at i Oy bare 6 tahbibiaies galwomndunizaterwith thosecrmhAHED %4, t he ALCD
302 utilizing an antenna beamthat has a narrow beamm dth directed towards
the ALCD 302. This antenna beam nay them be. steered by the basestation-
based on the received velocity and headi ng |

REVERSE-AIDING FOR INCREASING FREQUENCY CAPACITY THROUGH SPACEDOMATN

'MULTIPLEXING

[096]‘_ The reverse-aiding mode also may increase the frequency capacity within a
cell throngh space-domain multiplexing (“SDM”). The reverse-aiding mode allows a
basestation to divide vp a cell by transmitting multiple antenna beams from the
basestation to multiple ALCDs located within the cell. These_ multiple anfenna beams

| ﬁay be vared in transmission range and steered to follow the movements of the
ALCDs. In this way, the reverse—aiding mode allows the basestation to utilize the

| space-domain within the cell as a way of isolating the multiplg transmissions to the
multiple ALCDs in the cell Similar to time, frequency, and code-domain |
multiplexing, SDM allows for an increase in capacity of frequencies being transmitted
within the cell,
[097] FIG. 10 illustrates an example of an implementation of the ALCS 1009
uilizin thoseverse-iding mode to increase the froquency capacity within a ool 1002 -
through SDM. As an example, the AL.CS 1000 is shown having the cell 1002 and a

basestation 1004, The Dbasestation 1004 may be in communication with two ALCDs
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information of the ALCD 302 in order to maintain signal comrunication with
the noving ALCD 302. It is appreciated by those skilled in the ail that

t he antenna beam 32 may be created and steered utilizing known antenna

t echni ques such as phased array technology, [093) F1G 9 illustrates an
exanpl e of an inplenmentation of the ALC$ 900 utilizing a reverse-aiding
node. As an exanple, the ALCS 900 may utilize the reverse-'aiding node

with two cells 902 and 904 havi ng basestati ons 906 and 908, é\es (1% tfully.
The basest at i 96906 10R8yvibentenna Segnnl 010w il L ats dke (-ERs 470 E@£>@l vi a
antenna beam 912 and basestation 908 is in signal communication with
second ALCD 91#ovd dongdit esfiia0btherhegsstion b4 will gtem and agjustythe freagmission
position-determ nation section |ocated within the first ALCD 910

det er mi nes t heppsidviiont 6f abtvand beaws IALTEDIB2 trifellow thermessmentsiod 4% on
section of the first ALCD 910 then obtains the position information from
the first posi BLODs 1@stesd NG0Bt i on section and passes it to the first
basestation 906. Simlarly, a second first position-determ nation section
| ocat ed wi t hi n[mwBEe BecuniinsiaE afditerdateplaiof es implémentrtion of dre HECE A&0&econd
ALCD 914. The second communi cation section of the second ALCD 914 then
obtai ns the pogijfzipihd Bfasemiiiigunodeto tcrdage thefemdnqyespacity withidet astl il Bt i on
section and passes it to, the second basestation 908. The first

basestati on 90@yushsbivgi Agmichanieshd ADOS I 10ds shatvindirhaling the el 1A0ZBNDA0, t hen
adjusts the first antenna beam 912 to directively aimat the ALCD 910. As

the ALCD 910 ny@arioniitd, mh baseasidn 1902may beinfdomatmicatiastidt ADAD 0BG,
utilizing the position information of the :
1108 and 1110 via antenna beams 1112, 1114 and 1116, respectively. The basestation
.1104 may be located at a higher elevation than the three ALCDs 1196, 1108 and
1110, In an example of operation, as the ALCDs 1106, 1108 and 1110 move along
the cell 1102, the basestation 1104 steers and adjusts the trénsmission pbwer levels of
 the antenna beams 1112, 1114 and 1116 to follow the movements of the ALCDs
1106, 1108 and 1110, |
[099] As mentioned earlier, based on the distance of the ALCDs 1106, 1108 and
1110 ﬁ‘oﬁ the bagestation 1164, the basestation 1104 may vary the amount of power
that it utilizes in ﬁmnémittiﬁg to the ALCDs 1106, 11Q8 and 1110. The reverse-
aiding mode also may be utilized to help determine when to switch to another

basestation (not shown) by using the location of the ALCDs 1106, 1108 and 1110.

(i.e., GPS-aided basestation hand-over).

REVERSE-AIDING FOR POWER MANAGEMENT
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first ALCD 910 including the heading and velocity of the first ALCD 910
novenent, steers the first antenna beam 912 to nmi ntain signal

comuni cation with the first ALCD 910. 33 [095] Simlarly, the second
basestatiom 908, utilizing the position information of second ALCD 914,

t hen adjusts the second antenna beam 916 to directively aimat the second
ALCD 914. As the second ALCD 914 noves within the cell 904, the second
basestatiom 908, utilizing the position information of the second ALCD 914
i ncl udi ng t hejohe dine gevaneteidiak axide yn B ATE Saseivtislie EDroYer ROMEREWEL steers
the second antenna beam 916 to nmintain signal comunication with the
second ALCD 91¥scalREVHeRGE: sl Gdaerll b WOREASIHIGH FRECYENG e IENREACH PYWFHROUGH
SPACE DOVAI N MULTI PLEXI NG [ 096] The reverse-ai di ng node al so nay increase
the frequency paeRehttye Wotidii bf ¢he ABCD. t Hreornybrse piding- modeadltpwhufari Jowexi ng
{"SDM'). The.reverse-aiding node allows a basestation to divide up a cell
by transmitti ngafatier pdvir Bricanifinedigahmbaestaon rensuiites os tveelli as dowes pewet i pl e
ALCDs | ocated within the cell. These nultiple antenna beans may be vari ed

i N transni ssi 0RokIRIELENGesRehe hrined Srakdend ahtoanatmaripni¢alydhs tloee g CDs. | n
this way, the reverse-aiding node allows the basestatiomto utilize the
space- domai n Wiglhial dhB8iieiohalafad %gm.ofThb&ﬁiratthagevme-aiﬁﬂgt fopile feature
transm ssions to the multiple AL inthe cell. Simlar to tineg,
frequency, andha-ggif‘o- SRRE the PeinbnnBloiohs tinksSBM Alblegesthé ospasity iofioriedss i n
capacity of frequenci'es being transmtted wthin the cell,

communicafions system basestations, which, in CDMA networks is very useful, since

the capacity of CDMA networks typically are limited by the noise floor, which
increases as more users are placed on the network, not by the code efficiency.

[0101] Returning to FIG. 9, the basestations 506 and 908 may vary the iransmissien
poﬁer ofrthe antenna bearns 912 and 916 as the ALCDs 910 and 91}4 move aloné the
cells 902 and 904, As the ALCDs 910 and 914 move closer to tﬁe basestations 906
.a‘nd 908, the basestations 906 and 908 may rednce the ﬁaﬁgmissibil power of the
antenna beams 912 and 916, As the ALCDs 910 and 914 move farther from the
basestations 906 and 968, the—basestatibns 206 and 908 may increase the transmission

power of the antenna beams 912 and 916,

REVERSE-AIDING FOR ACCELERATING ACQUISITION

[0102] The reverse-aiding mode‘ may also be utilized in the ALCS for accelerating the

acquisition and code synchronization onfo an external network suqh‘ as a wireless

' petwork by providing very accurate absolute time and frequency references. Once the

GPS receiver in a ALCD is locked on to the GPS signals from the GPS constellation
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[097] FIG 10 illustrates an exanple of an inplenentation of the ALCS 1000
utilizing the reverse-aiding node to increase the frequency capacity within
a cell 1002 through SDM As an exanple, the ALCS 1000 is shown having the
cell 1002 and a basestation 1004. The basestation 1004 may be in

comuni cation with two ALCDs 34 1006 and 1008 via antenna beans 1010 and
1012, As the ALCDs 1006 and 1008 nove along the Dell 1002 the basestation
1004 wi |l steer and adjust the transm ssion power |evels if %{ﬁe ant enna
beans 1010 andofl@PPsatetiitsofhb GRSt ek riw erfalft teoeiver tvilk be ApsiabiowEh XAHES1 008.
[098] FIG 11 illustrates another exanple of an inplementation of the ALCS
1100 utili zi ngppkdxémately eqakiodl0li nd).09d herts-perimillion £5wm he I pasfadin®y Fapaci ty
within a cell 1102 through SDM As an exanple, the ALCS 1100 is_shown

i ncl udi ng the gekd inld GRicanail grodessiesteatidnoin the @apbilyHevipnGudh at raWle04 nay
be in comunication with A LM 1106, 1108 and 1110 vi a .antenna beans

1112, 1114 and %ehBone) @bechbdsy bve. approaithedy X 6 poom whieh Gs typigpl er Meeht ed at
a higher elevation than the three ALCDs 1106, 1108 and 1110. In an exanple
of operation, @geihipn oGRS At L6 IkORMowing e GDS rodefreduomy referracetsl 4id 1102,
t he basestation 1104 steers and adjusts the transm ssion power |evels of
the antenna begysci 4bd: inlhd 4odmdnidkibe seeiohaifl theALAD, ey AREHtilighngt the ALCDs
1106, 1108 and 1110. [099] As nentioned earlier, based on the distance of
the ALCDs 1106 50,k 108d@Bchodd ddws the TPtdiektiaesABED o bd 4kh vide skblsesdat i on
1104 may vary the anount of power that it utilizes in transmtting to the

ALCDs 1106, 1108 apdmiddfhoud Refse¥Ringewhich resulting in faster acquisition times for

the position-determination section of the ALCD.

REVERSE-AIDING FOR MOBILE-TO-MOBILE ATDING

[0103] FIG, 12 illustrates another example of an implementation of the ALCS 1200
utilizing the reverse-aiding mode mobile to mobile éidjng. As an example, the ALCS .
| 1200 wouid allow a'ﬁrst'ALCD .1202. to aid a second ALCD 1204, using the network
| 1206 only as a communication medivm (via signal-paths 1208 and 1210}, where the
first ALCD 1202 receives absolute-time information, measures the.difference between
network time and GPS-time (via GPS-signal 1212) from the GPS constellation 1213,
and sends the information to the network 1206 via signal-path 1208. The second
ALCD 1204 requesting GPS aiding information will receive the GPS-time-versus-
network-ime difference from the first ALCD 1202 (via signal-paths 1208 and 1210
and the netiork 1206), and will correct the petwork time of this Information to obtain

GPS-time to help in its own GPS acquisition process.
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ai ding node also may be utilized to help determ ne when to switch to

anot her basestation (not shown) by using the |ocation of the ALCDM 1106,
1108 and 1110. (i.e., GPS-aided basestation hand-over). REVERSE-AlI DI NG FOR
PONER MANAGEMENT 35 [OLOJ The reverse-aiding node in the ALCS is useful

al so for power managenent because the reverse-aiding node allows a.
basestation to vary the transm ssion power based on the notion of the
ALCD. The reverse-aiding node allows for lower transmtter pO\ﬁer to be
utilized by thpibsgheteatisonding awdeingy eiso buwiliged b thaALeRbt00 e e F5m t he
A.LCD, because the forned or steered antenna beamtypically has nore gain
than an omi di pECDi100At heasophALEDN] 207 Kerfdavensy trepiery whue dte BPEEAY node
feature helps to optimze the comunications |inks and increase the.
capacity of Wi pgr@sssyeddemmen savomisqsysy s GRisbemandydnist HRCEN2024 CDVA
networks is very useful, since the capacity of CDVA networks typically are
limted by theggoiosBe ﬁdt@@rlc,lzamiaﬁdlscntwmsbibs(i.mﬂlesme&éLﬁfpei%ﬂh%d on

t he network, not by the code efficiency. [0101] Returning to FIG 9, the
basest ati ons Qggt 3N ghe 30BsAMBY i@ dtidrh e Thik prmess gsdyobe inpdenesntedfastzheondnel enna
beans 912 and 916 as the ALCDs 910 and 914 nove along the cells 902 and
904. As the ALCRSmHOhAnDr&idastVBe Bisasaion bitht hewbdkdest.ati ons 906 and 908,
t he basestations 906 and 908 may reduce the transm ssion power of the

bascstati one. SQueae BoB Y A LA ei G bhe. 906 and 908 may i ncrease (he
transni ssi on pPgygrARi 198 BRkEREembEBOD 1202 ke AXB 1200 without utilizing a
server (at the network 1206), Direct GPS aiding may bé utilized without intervention
of & server (at the network 1206) momentarily storing assistance information before
retransmitting to the next user at another ALCD that requests aid;'ng. As an example,
the first ALCD 1202 having acquired a position, valid ephemeris and possibly
network-time and ﬁequency—error—versus—GPS, may transfer this information to any

other ALCD in the éame vicin_ify via the basestation of the network 1206 _6r a region

viathe MSC 1214,

REVERSB-AIDING FOR ASSISTING THE NETWORK
[0106] The reverée—aidiﬁg mode in the ALCS may also be utilized for wireless
network monitoring, where the position information, alongside with the wireless
signal strength, or any position related information, may be collected from every
ALCD soqustg sssistane, o & ool lace o (he e, fo confiouously
monitor the cell coverage area, the amount of traffic within a single cell, where the

traffic is concentiated, what are the areas of bad wircless reception, to help in the
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REVERSE- Al DI NG FOR ACCELERATI NG ACQUI SI TION [ 01021 The reverse-ai di ng node
may al so be utilized in the ALCS for accelerating the acquisition and code
synchroni zation onto a external network such as a wirel ess network by
provi ding very accurate absolute tinme and frequency references. Once the
GPS receiver in a ALCD is | ooked on to the 'GPS signals fromthe GPS
constellation 36 of GPS satellites, the GPS clock in the GPS receiver wll
be very stable with values approxi mately equal to 0.01 to ?.001

par t s- per - ni | | ideeisignsppedding npyi bassitatans or telegatiop thegy. gthe quplity of SepYiesmag g |
processing section in the nobile device (such as a cellular telephone)
will at best hdeewsipedonrasbtine by g1 tho AbfR utiligedin thewtdy pi cal for many
basestation clocks. As a result, by allow ng the GPS cliock frequency
reference to aifti07} Hee GRered-midikg imedeHe thorhdal eke iddlaws dea peipmel neterka o,
the ALCS utilizing the reverse-aiding node allows the CP clock in the
.ALCD to be nuatehinpecdsbdnt Eneaad/adeqracerefiense iifermstion Femspweal f1flAg,
which resulting in faster acquisition times for the position-determnation
section of the jAtiEAmREERSEE DIt NGIRCR BBk Bote) thopetverkaime REsdepd31 FI G
12 illustrates another exanple of an inplenentation of the ALCS 1200
utilizing the rieemspdif, dhdygedivide valobin the fubureniihid veayathdinpiyorkwapnprogidanpl e,
the ALCS 1200 would allow a first ALCD 1202 to aid a second ALCD 1204,
usi ng the net wafiing keffnen inforamtion do el caLCON evaadipfien { et ivdived Dpat hs
1208 and 1210), where the first ALCD 1202 receives absolute-tinme R
i nformation, neapunenisheedcd flenencLOBt ween network time and GPS-tine

(via GPS-signal 1212) fromthe GPS constellation 1213,

[0108] The reverse-aiding mode "in the ALCS may also be utilized to correct
multipath problems at the client in the ALCD, because the terrestrial based wireless
communications netwgrk may assist in the modeling of the multipath and/or provide
modeling tools to help cotrect the multipath reception problems at the client given the

initial position of the ALCD. .
| [0109]" Furﬂiermoie, thé feverse-aiding mode in the ALCS allows the utilization of
| velocity infoﬁnation from a GPS receiver in the ALCD to assist the wireless
communication systern in .aligning the Phase Locked Loop (*PLL™) to address
problems associated with ALCD motion. In particular, the reverse-aiding mode may
increase the effective wireless cell radius by guidiug the wireless tracking loops using

the absolute ALCD velocity information from position-determination section, and

thus allowing wireless operation at lower radio signal strengths.
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and sends the information to the network 1206 via signal path 1208. The
second ALCD 1204 requesting GPS aiding information will receive the

GPS-ti me-versus- network-tune difference fromthe first ALCD 1202 (via
signal paths 1208 and 1210 and the network 1206), and will correct the
network time of this information to obtain GPS-tinme to help inits owmn GPS
acquisition process. 37 [01041 The reverse-ai ding node may al so be utilized
in the ALCS 1200 fromthe first ALCD 1202 to the second ALCD 1204 for
frequency transfer, where theAUGHENIERANTONGNQYS MEXE r ed bet ween ‘
net wor k- frequency and GPS-frequency in th.st ALCD 120%, s sent tﬁ t he
network 1206, @) Hemé cktormal meemoriobivhably fo deliver R EROGIY *9EHH1%04F as part
of the assistance information, This process may be inplemented as a control
conmand that igqeasksast hivy sidne depebdisientihoALOR naveish ShRbPRISIFLIT0105)
Additionally, the reverse-aiding node allows for direct GPS aiding fromthe
first ALCD 1202i8s $fhiosasant oAbERt TROEPS-mictomons ASCRDHeAHMRARICU; | | zi ng
a server (at the network 1206). Direct GPS aiding may be utilized,w thout
intervention gf r@mﬁﬁdﬁleﬁndd@t cdibe mebustekataoeiousonets ar Thy SERFMHY |
assi stance information before retransmtting to the next user at another
ALCD that requgstsnabdinge oy 88 wikiaapheth Blukleotj dstitme OD BlegricHagithg
acquired a position, valid ephenmeris and possibly network-trine and

frequency-erro 3RS (FEWELY eosTie(gehdilly kuvfior st WbR™) ané{psy oheE her
ALCD in the Sa%e‘é@c?n?ﬁ%ﬁﬁ? \fi(a theT basestati on of the network 1206 or a

region via the VSC 1214, BEVERSEI NG orFEgRsASIr&TdeNGe PIECTNETACRAS

outside of the metwork being utilized for communications, ~ For exemple the

angmented-autonomous mode may ntilize Bluetooth annsmitters in every floor of a
high-rise bmldmg sending the Bluetooth fransmitter’s location and floor information
to the ALCD and this ‘augmented information’ will be sent in case GPS signals
cannot be acquired by the ALCD inside the building to deliver positioning data.
F@emore, the aﬁgmented-autonoinous- mode allows for the ALCD to switch from
GPS-standalone mode to another mode, e.g., aided mode, GPS-network centric mode,
etc., when a predeteﬁnined event oceurs. ‘This predetermined event may include the
| lapse of a predetermined amount of fime without acquisition of a GPS satellite signal,
a predetermined number of seconds or nﬁnﬁtes, ete,, whera the ALCD is unable to
receive any GPS signals, power cycling ofthe device:, ete.
[0111] FIG. 13 shows an example of an implementation of ALCS 1300 within a room
1302 within & building. Tho ALCS 1300 may includo an ALCD 1304 and a locetion
N 1-;1-5;;‘1;{;;.-;ﬁ;.i;cation~module.may include a wﬁeless and/or wired re-radiator of GPS

signals or other location-information signals. As an example, the location-module

40



[0106] The reverse-aiding node in the ALCS may al so be utilized for
wreless network nonitoring, where the position infornmation, alongside
with the wireless signal strength, or any position related information,
may be collected fromevery ALCD requesting assistance, at a central place
in the network, to continuously nonitor the cell coverage area, the anount
of traffic within a single cell, where the traffic is concentrated, what
are the areas of bad wireless reception, to help in the _8.11.deﬁL i ons of
addi ng new basgaphalilonfxedar-radetmodthing THER sighd>euen 3o o lgh e may
"be nonitored in real-time by all the ALCD utilized in the area, [0107] The
rever se- ai di NgpERRR deficd NBISAETEN al momal 303ver hallevapx¥iEim 4| PRSP Ror 105
receiving redundant tinme and/or frequency referennce infaormatiqn from
several ALCD  puph@fSaimion teaA LoD 18041hur aiter joesveveiralass piing SE08S Bioel ¢ he
network tinme offsét and frequency drift, and predict its value in the

future. This WassidnhdRRIWRE ks BRNIPII0Idé 1313 FondhaEXTE signda0s Af §¥Ffation to
a new ALCD, even after a period where no information is received from any

ALCD. [0108] Tgﬁsi%o?lv&rv&@'ﬁbﬂiﬂ&@em@) lon vibeel-aAdiS sipagls ABsb foe dhg Bre@d t o
correct multipath problens at the client in the ALCD, because the

terrestrial basgd:iw J5bE$508, CTRERMRIzGHinkIo MmyPetvide fimeresfererpsi ephemeris, 98
nodeling of thé multipath and/or provide nodeling tools to help correct

the multipath v LANGPS GaingMiaatTHb helied signls iy eiso prosidermoniGltS B ti on
of the ALCD. [ é)?%gﬁhlllzurt hernore, the reverse-aiding node in the ALCS all ows
the utilization ok . data such as information relating to the fixed position of the fixed position

device 1308, This information may include the address. of the building, the ﬂb'or of

the building, the room 1302 number or hallway, and the position of the fixed position

device 1308 within the room 1302,

[0112] Similarly, FIG 14 shows an example implementation of a location module

within an ALCS 1400 located at an intersection 1402 of four city blocks 1404 haviz-lg

NUMErous buﬂdingé 1406. The jocation module 1408 may include a wireless and/or

wired re-radiafor of GPS signals or otﬁer location information signals, " As an

gxample, the location module 1408 rﬁay include a fixed re-radiator 1408 within a light

post, street sign; or other siﬁﬁlar fixed position devices, As an example of operation,

an ALCD (pot shown) may either receive wireless aiding signals 1410 from location

module 1408, The aiding signals 1410 may provide time-reference, ephemeris, or

other similar GPS aiding data. The aiding signals ﬁlay also provide non-GPS type

oo dt uch oo el o e xd posionof o loction models

1408 Thls .;f;;nation may include the address of the intersection 1402, the cotner

on the intersection 1402, or other similar information.
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velocity information froma GPS receiver in the ALCD to assist the wirel ess
communi cation systemin aligning the Phase Locked Loop ("I'LL") to address
probl ens associated with ALCD notion. In particular, the reverse-aiding
node may increase the effective wireless cell radius by guiding the

wi rel ess tracking |loops using the absolute ALCD velocity information from
position-determ nation section, and thus allowng wrel ess operation at

| ower radio signal strengths. 39 AUGVENTED- AUTONOMOUS MODE [ 0110) If the
external network is unable to deliver the reliability required, or the

networ k does not have aiding capabilities, the ALCS may use ot her nodes or
other sources of information to aud¥EBRMORES GPS- aut ononobus or

GPS- st andal one node, in an operational node called augnentaeld-au‘%ggonous
mode. Tine auggpijatc ARTE amgousiedecdraysibdaia He, EFPWARM % eFHSt h,
Institute of Electrical and Electronic Engineers ("|EEE") 802.11,
(general |y knowgomsoudyi GFi-idtwatdided, otthestwosebpsed gnafdgbhalse PreJEEHFYE

accel eroneters, or gyros to provide the ALCD with aids outside of the
network being i tid@0ée oueaemeciiaki edsless compunisetipns retwork as well as
augnent ed- aut ononous node nmay utilize Bluetooth transmtters in every floor

of ‘a. high rigguuiohdicneps endiiRGyithe. Brarebanpl, tor etheninedass the pasEient on and
floor information to the ALCD and this “augnented information' will be sent

in* case GPS signaliS.of 8RRG! offtBe ALADImrebytve inforaatiod frams HgeRheatalliies di ng t o
deliver positioning data. Furthernore, the augnented-autononous node

allows for the Cim% %@%ﬁ%&%ﬁc ohd /o0 MERGRB. 1t AR etreorsoulilet wiliving Ber  node,
e.g., aided node, -network centric node,

cellular wireless communication network o transmit voice or data. The GPB
acqisition, tracking, and navigation functiqns may be enhanced with inputs from the
Bluetooth network and/or TREE 802.11 network without utilizing the cellular network.
[0114] Furthermore, the example architectures of the ALCS may be extended to
wired networks such as the telephone net‘_;vork or data networks without departing
ﬂoﬁl ‘t;herscope of the pres'cnf invér;tibn. For example, if GPS capébﬂiﬁes are present
in 'r;.laptop or PDA and the device is connected to a wired or wireless Tnternet link, the
GPS calculaﬁons may be aided via the Internet to calculate & posifion inside
building. The position may be displayed locally or sent to a server. Such an example

of an implementation of the ALCD may be utilized for security or other telephone or

hardwired system applications.

PERATION MODES

COMPARISON OF THE O

[0115] The operation modes of the present invention allow finther flexibility within

the GPS receiver framework. When the GPS receiver is not constrained by short
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etc., when a predeterm ned event occurs. This predeterm ned event may

i ncl ude the |apse of a predeterm ned anobunt of tinme w thout acquisition of
a GPS satellite signal, a predeterm ned nunber of seconds or m nutes,

etc., where the ALCD is unable to I receive any G'S signals, power cycling
of the device, etc. [01111 FIG 13 shows an exanple of an inplenmentation of
ALCS 1300 within a room 1302 within a building. The ALCS 1300 may i ncl ude
an ALCD 1304 and a | ocation- nodul e.. The, l.ocaf] BenfiBYs A6 Livde a
wi rel ess and/ ofTHE ue@.drﬁméllt%é’ﬁib&t’%?”og‘fb‘a{ﬁw’ghl’ §?{6¥1§ gﬁ%&&é&)t her

| ocation-information signals, As an exanple. the ' gulensdd may
i ncl ude a fi xedeaier phtie pressnt veHIoR cgf‘hﬁ“" E‘?EFFM%GPE% E@g@%ﬁcg]?y gér?mt het sinilar
fixed position device 1308 within a room 13| : s Y ka1 B84

bui | di ng. As amquisiiempbds. Fbr eFEPk: W’éw,ﬂl‘i%wﬁfg%bﬁffégﬁéawlﬂﬁgé E"Lre ecei ve

wi rel ess aiding signals from |ocation~mdul e (such. a ' and
1312 from the BXmal sargmidigaeilahilityiin &y WiHRSH ! uﬁg&ogén%g%?lt@e%rg%% i vel y)
or wired-aiding signals 1314 fromthe fixed Siti devi he

ai di ng si gnal s ivetiopnlhwisdis usbrie siemaicaliy e m@b‘ﬁ‘&ﬁ?ﬁ‘?‘%ﬁa 8&301{031?6%%%%?? Png-l ar OPS
ai ding data. The aiding signals may al so provjide non- Glg

, . { : tion
data such as i Rf,adatoat inode, wichis vogdensndeRieontips BHOBH SPPRTGH! n%ﬁ%w]p BOGA"

I Xed
position device 1308. This information may include the dress.. of the

bui | di ng, the f@arinfofmatibheinis s mgy, whea tiesoBHED SHYFAT) uREe APy, and
the position of the fixed position device 1308 within_ the room 1302.

[0112] S m | lagg o) dBing fotmevien afsnexEmpICIPpREETA PO SA A DORE! on
oae user can select,'either automatically or manually, the autonomaous or standalone mode,
However, if additional bandwidth in fhe wireless network is available, or if the user
needs a short TTEE for an E911 call, the present invention allows for manual or
automatic override of the anfonomous or standalone mode of operation into either
autonomous or standalone (if ephemeris is current and thete is implicit aiding
ﬁfbﬂﬁéﬁon), the network-based-or-network aidéd-'modes.
[0116] The multimode architecture of the ALCS allows for an automatic seamless
and réﬁable response, by taking advantage of the network assists if and when
available, and allows the ALCD to operate independently if the assistance is not
available or not available in a timely manner. The network aided operational mode
OVercomes ﬂl&l start-up limitations of fhe GPS-autonomous or GPS-standalone modes
and allows the same 1eve-1 of perfm-mance as the r_xetwork—based mode, but does not
require continuous network coﬁlectivity after startup. If the aiding data (ephemens,
" appwmnate locatlon, approxm{atenme,ctc)has %ééﬁ.received by the ALCD c_wer

some communication medium, the communication link may be off when the GPS



Wi thin an ALCS 1400 | ocated at an intersection 1402 of four city bl ocks
1404 having nunerous buil dings 1406. The | ocati on nodul e 1408 nay incl ude
a wreless and/or wred re-radiator of GPS signals or other |ocation

i nformati on signals. As an exanple, the |ocation nodule 1408 may include a
fixed re-radiator 1408 within a light post, street sign, or other simlar
fi xed position devices, As an exanple of operation, an ALCD (not shown)
may either receive wireless aiding sjgnhals 141Q fram I. 4:Q0: raqﬂ&l e 1408.
The ai di ng si givattenpd 2OCRHY sipttesy | Hes F?S]FFeSt?lgfaB&g‘?W@fa llé%]%h)o(eaaﬁ.glrh%gfllgor ot her
simlar GPS aiding data. The aiding_signals may al so prov de. GRS type

| ocation data sneh diectly miconiehiondhe AELRY iﬁ@” ?eﬁn’%/eﬁ%nq?fﬁufeaa&)?g%ﬁlgg%o “the

| ocation nodule 1408. This infornmation may i nci}ﬁdggl%ge, addg?ss_ 1(1)Jedst he
i ntersection 14028 adbéicotmerenables mervie promiderde dpedhc O B EREE M | ar

i nformation. 41 OTTER MODES 101131 The ALCS may, in other ,nodes simlar to
the GPS- st andabgeéon B Gpatalitics nbtonveiworkapGiledYREOE RETEFE sitedy et wor k- | ased
nmodes, also may receive information fromoutside the ciael | ul aql i rel,ess
conmuni cat i ons [MayVBIrensrene selegion ofiths oprsatismek medecpsy doReod) O RR BRSO o For

exanpl e, in other nodes, the position, determ nation section of ALCD
may receive infg&mabi 08 afonmoy thaietheRS.(Iabed tefwestsd op Agmapd ‘{‘I@’Potg?ﬁ&g%’fmr k

and/ox an | EEE $02.11 W-Fi network, while utilizing the cellular wreless
comuni cat i on ngt WRmld & the ass Macesvi B 1owlldtheLPSTireeapdn B §ii-R T8N,
tracki ng, and navigation functions nmay be enhanced with inputs fromthe,

Bl uet oot h net wogtonaRehiphe pkick! 80 e kodeetheowill piovide dhe wewt 358WAl RIFEIBe| | ul ar

netwerke information in the timeliest manner possible.- That mode may be network-based, but,
if the netwotk is not capable of supplying a complete GPS information set such that
the GPS recejver of the ALCD may determine position calculation information, fhe
position-determination section in the ALCD may switch fo the network aided mode,
such that the processing capa.bi]ities of the network and therpo'siﬁon-determination
seétioﬁ afe uﬁli%edriﬁ' para]lel As snother example, if a user requésts directions to a
specific location, the ALCD may auto‘matically gelect the GPS-autonomous or GPS-
sta:ada.lone' mode that will provide informmon in a timely manner, but not place such
demands on the power supply and processing capabilities of the ALCD. Furthermore,
the ALCS allows the user to override the éutomatic choice of operational mode. The
. ALCD may also switch between modes once a predetermined event (g.g., the first
position caleulation of the position—deténﬁinaﬁon section) is obtained, For example, |
if an E911 call is placed, tile ALCD may select the netxfc?fl.nfl a;xded}node to obtam the -
posmonmfmmahontoﬂleALCD as quickly as possible; Once that information is

delivered, and the first position is calculated, the ALCD may then switch to a different



101141 Furthernore, the exanple architectures of the ALCS may be extended
to wred networks such as the tel ephone network or data networks w thout
departing fromthe scope of the present invention. For exanple, if GPS
capabilities are present in a |laptop or PDA and the device is connected to
awred or wreless Internet link, the GPS calculations may be ai ded via
the Internet to calculate a position inside a building. The position may be
di spl ayed locally or sent to a server. Such an exanple of an

i npl ement at i on g, 08 AEERaABYoNRS Widde bz GBS Sundame mddey oopalst sditional ephone
or hardw red system applications. COVWARI SON OF THE OPERATI ON MODES 101151
The operation gndesof, {hbheRlasamminasats miwak | asilabler tohaherf #sess bFPT t y
within the GPS receiver framework. \Wen the GPS receiver is not
constrained by n-mg;F {Samf}gsaJ TIRPuk8 @bt Ta ALCSraldoyallows vior decdpinnhof ¢iding or by

ot her si gnal dBmard . *me GPS receiver of the present invention can be
programmed to at oumti Gallyidsehesler e cBlikedceptiog tinstht bositionsesenForthexanpl e,
when the netwo raffic’is heavy, which translates to a small bandw dth
availability in_the w« ) IHC aaf18816 oflgttmaiekuset, HBthermsewantistwent i on
all ows the usepﬁvgﬁﬁ§%g§%??§%I y o?DhgﬁﬁaYly gelect t he aut ononobus node or

st andal one node, . whi ﬁ:‘h ISR QFmgapemdeRts, on the wirel ess conmmuni cations
Fifh B

network for a ormation. In the sane way, when the geol ocation

server 108 usaqfﬂ%f%%ee?v' e, NG ot \Ened Sl Retwoll Riceld Edrdedtte feynser n@ai S

i nconpatible w I'rements, the user can select, either

automatically or manual l,y, th USo Glioval RO ER} aRaehsmdef previeiwizger , i f

addi tional band¥fi WERHHh ecﬁjg\n&rug?[éggﬂggtmrk is available, or if the user
the network connection for assistance, even when the ALCD has determined it is

necessaty to reach the network in order to meet the user's. requirements. In this

.example, the pbsition—detenninaﬁon section will aftempt to provide a position in GPS-
standalone mode potentially without fulfilling the original performance requirements
of the user.

| [bi19] ﬁe ALCS allows for the bandw1dﬂ1 of the wireless commupications 'n;éfwor'llc
;co be managéd such that the bendwidth may be utilized more efficiently.
Furﬂlermorc, the ALCS éllows for dynamic allocation of the network resourcés,
inchuding the processing available on the ALCD, fo process as much information in

| parallel as possible. This allows for dynamic loading of the GPS client and network
server processors to more efficiently calculate position for multiple ALCDs. This
approach allows for an increased number of ALCD users without significantly

affecting the infrastructure of the wireless communications system.
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needs a short TIFF for an B911 call, the present invention allows for
manual or automatic override of the autononous or standal one node of
operation into either autononous or standal one (if epheneris is current
and there is inplicit aiding information), the network based-or-network
ai ded nodes. 10116] The nultinode architecture of the ALCS allows for an
automatic seanless and reliable response, by taking advantage of the
network assists if and when vai @_WM#@_A@I@ he ALCD to operate

i ndependently if the assi star@gﬁlﬁé&tﬁ] ardk fncs € or not available in a
tinmely manner. The network ai ded eratiQ 1M 68 SreRs tHeher.gbar t - up
limtations of[0120k Tepsishie &Hggm‘ﬁglg@F 0‘&?&8@?3’%& aggﬁléﬂnndlgs and al | ows the
sane | evel of performance as the network-based : Sith bwer €QUI T e
conti nuous netwitlr k shosih EBXT, ¢ithee &P © RSP, ¥ a&f@eﬂtﬁ 1%}%%6%%9 dat a
(epheneris, approxinmate |ocation, apprQxinate.ti AASDaEMN

recei ved by t higsnAleGray ée Gwl’@@ﬁ\‘ﬁ%i @ﬁ"ﬁ%ﬂﬁ@&rﬁﬁ%ﬁé ﬁg)%ommﬁﬂ?cati on
link may be off when the GPS 43 function of ALCD is started, This is the
store and formm@bumbmﬂt-mﬁdhmﬂieng a thin server directly nmounted on the
ALCD. The seam ess nature and flexibility of the ,ACS architecture enabl es
service providers to tune the ALCS to neet their needs based on the
capabilities of the network and the type of services. Lred, [0117]
Furthernore, the sel ecti GXSTRBUTHREMMRE LHENERERVE e Ry —clepend on the type
of service or the accuracy that the ALCD has requested. or denan romthe
ALCS, For exanphe) By fallswieg uisee PR raesdisr ah ﬂEQHSl'EO&r‘fefte“PW&h%ge%gg% gl\?ér in

the ALCD may automatically be placed in the npde tha%i V\MI kBrOVi dt% t he
most accurate pagwi i client) of the ALCD and the communications section (als0 XROWE a5 the

server) of the ALCD to distribute the workload of acquisition, tracking, and
navigaﬁon tasks in an intelligent manner, the ALCS allows for faster acquisition,
faster TTEF times, and allows paris of the p_o_sition’-determination section to be
powered down or selectively powered to reduce power consumption of the GPS
bbrtion ofthe ALGD.
[0122i The architecture of ALCS also allows for advance qualification of ephemeris
data (e.g, validation of stored ephiemeris data quality) by using the network aided
mode to ‘verify fhat the stored ephemeﬁs data at the GPS receiver in the position-
detennhiation section is still valid. _Similarly, the network aided mode allows the
ALCD 1o derive coarse location data tliat may be utilized for a coarse location
acquisition scenario, where a time-tag approximate position based on kmown
ephemeris or almanacs and post processing of the data is utilized for actual location

| detennmatmn ;xdditionally,- coarse location data may also be utilized at a remote
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information in the tineliest manner possible. That node may be network
based, but, if the network is not capable of supplying a conplete GPS

i nformation set such that the GPS receiver of the ALCD nay determ ne
position calculation information, the position determ nation section in
the ALCl) may switch to the network ai ded node, such that the processing
capabilities of the network and the position-determ nation section are
utilized in parallel. As another exanple, if a_user r%gugﬁjgs@sr ectjons to
a specific | ogpatd oith corvet phamerisalptaatt dspraibpd i ¥y B¢ EE- S HE 4Pt Dnonous
or GPS- standal one node that will provide inforpation jn a tinely manner,
but not pl ace. puBdin etgrehids isdmotioeigddneeierspgsdietEindids BB ¥ssi ng capabiliti es
of the ALCD. Furthernore, the ALCS allows the user to over% de th

aut omati ¢ choi gE28if THRRGCALDER Shchmdes aghentcd-puteomersmade 8lsg 1% For e ween
nodes once a predeterm ned event (e.g., the first position calcul ation of
the positi on- defigmmbdeswpovee dorongeivaretsst tathmeloLy. Faeh a8 Blwahadh, 1o i the F911
call is placed, the ALCD may sel ect the network ai ded npde tqo obtain the
posi tion i nf or EBLHE@NeleRniuffon Abdibn &s regjutingk TYFR Smes 98 ivisllens UeHE OV Hgper
information is” delivered, and the first position is calculated, the ALCD
may then swit chydpradedliitietseamihndibgyid eid(fhe phsite-Gieninatien AsHol SVifbae or
GPS- st audal onne node) to nake additional bandwidth in the wireless

communi cati ons AebnoLl |@¥@dnl abl e to other users. For privacy purposes, the
architecture of"the ALCS also allows for reception of aiding information

and provi des tg%ﬂfﬁam@%ﬁQEE@N%ﬁe@hhmﬁoﬂwbnm‘mqnmstbtﬂilﬂthﬁé vieie to the
networks or "l ocked” 1n the ALCD, available only to the user, if the user

wants to nai ”t\ﬁi_réi'asé REnh@G kbR ok By MetiBimeberaten the GPS-autonomous or

GPS_-sta.udaloné and network aided modes, or by rcniaining in the network aided
mode, for slow changing errors to -obtain preéise local position (e.g., fono correction
factors, new sub-almanac information, efc.). The ALCS also allows for data "fusion"
from various sources (e.g., accelerometer, pressure sensors, tilt meters, ete.) alsc?
| iﬁclludedl on the ALCD toh‘add't'o fhe acouracy of the"position determination, as well as
providing the ALCD wifh approximate locationy time, and frequency information to
assist the ALCD in determination of a more precise position determination and/or

improve the TTFF time for each cljent.

TIME AND FREQUENCY ATDING
[0125] Wireless network systems typically have high quality reference clocks, and
some wireless network systems, éuch as CDMA, are synchronized on absolute GPS-

time, The ALCS allows for the wireless network frequency reference to be transferred

to the position-determination section of the ALCD to estimate the GPS—clqclc
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10118] For exanple, situations where the network access is charged to the
user on a per use basis, the architecture of ALCS also allows the user the
choice of preventing the network connection for assistance, even when the
ALCD has determned it is necessary to reach the network in order to neet
the user's, requirenents. In this exanple, the position-determnation
section will attenpt to provide a position in GPS standal one node
potentially without fulfilling the original.perfor egll BihL,s of the
user. 10119] Thequebgiaet @d@lgfléicaltﬂw&‘%%ﬁ@w %%)%e%‘?fy ée}&\%ti'e igés E’@ ARE
comuni cations network to be managed such.that. the bandy )
utilized nore effénseemyby trapgipredde @Fﬂ%ﬁﬂﬁéﬁ’&%&‘tﬁf‘|58‘§%’9%o&%3§/%§%°§@
al l ocation of the network resources, including.the

{

A S S| | abl
he ALCD. 10 prioeedbe aainmuiohss oGFeia SEPRY KT Bredes RBBrRPERn; © °"

allows for dynam c | oading of the GPS client, and net server processors
to nore effici efhLgDakick tinaew frsweney.ond £y t%‘&ﬁl’?‘i’vﬁl%ée’ﬁﬁ{égm %“’““gg‘%r oach
allows for an increased nunber of ALCD users w thout significantly
affecting the inmfyris toandiu e iofrovefbe sapEYEss conmuni cations system 45
MULTI - CORRELATOR ARCHI TECTURE [ 0120] To assist the ALCS, nultiple
correlators may be utilized to provide the ALCD wth a shorter TTPP, a
nore accurate position, or a nore reliable result with fewer transfers from
t he GPS. - autononous or GPS. st andal | OE®EHBANERER t he network ai ded node or
net wor k- based node. DI STRI BUTED SNAP CLI ENT/ SERVER ARCHTr ECTURE, |

[0126] FIG. 15 illusirates a block diagram of an example implementation of a time

sransfer mechanism utilized in conjunetion with. ALCS 1500, In this example, the
ALCS 1500 is synchronized on absolute GPS time, such as wireless nefwork Pﬁ]izing
CDMA or GSM with Location Measurement Units (“LMU”), Typicelly, the GP8-
time reference 1502 is transferred to the GPS section of the ALCD (not shown) to
synchronize GPS-clock time with GPS-time. Fn fhis example in the ALCS, the time
transfer may be.‘siécbﬁlﬁiishéduin:thieg stepé.
[0127] In the first step, the basesfation (“BS”) clock 1504 may be synchronized to the
GPS-time reference 1502, The time accuracy at ‘the BS-clock 1504 depends on ‘the
system configuration and may be in the range of 100 to 300 nanoseconds. This is
typically a built-in feature of certain types of networks.

© [0128] In the second step, the CP-clock 1506 is synchronized onto the BS-clock 1504
by timing the reception of one specific event in the master frame transmitted from the

BS-clock 1504 to the CP-clock 1506, The BS-clock 1504 transinits the master frame

| with fhe transmission time of the first bit prédictable in absolute GPS-time with an

acouracy of 300 nanoseconds. The synchronization error between the BS-clock 1504
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[0121] By allowing the GPS receiver in the position-determ nation section
(also known as the client) of the ALCD and the comruni cati ons section

(al so known as the server) of the ALCD to distribute the workl oad of

acqui sition, tracking, and navigation tasks in an intelligent manner, the
ALCS allows for faster acquisition, faster TTPP tines, and allows parts of
the position-determ nation section to be powered down or selectively
powered to reduce power consunption of the S port.ion of [0122]
The archit ect usml hé ORBRY 4560 isatepesddyr e RERFEFRLES oAt My &8§$§H%%%herreri s
data (e.g., validation of stored epheneris data qual i,;n)é)d bi/ t&,lsi ng the
net wor k ai ded sigmgrdup deley infile Bfralocl Hd4stgnabHABPRSAR FPS “Yatod & SFRE® cps
receiver in the position- determnation section js sti léjl val,i d. glc}gl larly,
the network ai gesrespiie Ao thibespstaion e gevp \feleg Fathed BRHPR-dHdata t hat
may be utilized for a coarse location acquisition scenario, where a
time-tag approanm gciesinel on based on known epheneris or al manacs and
post processing of the data is utilized for actual |ocatjon tﬁe%@;@snati on.
Addi tional |y, ge@ppasiiagasienanaDaravythalbseesisiontha 7 sactiep of Pe 46
server with current epheneris data, as described in U S Patené]é:&j

6, 671, 620, | SSUREkwd BeGBlolufe EPS-ghne andviiag Ipradiet itrrcassqsisiadt aserpsy ¢l nce
herein in its entirety. [01l.23] The other nobdes. (such as the

augnent ed- aut ORI %S, nthseedahd eljedardutihe thepridnetzaiesratrrobaioRebBner
short range wirel ess technol ogy, such as Bluetooth, to aid the

posi ti on- det er ni,{a%,i0Ny S8 AlcPNlokds tiaddefthabastRRionionthe, Bhelodel 104athefng | ow
power short range wreless technology to aid the position-determ nation
section with ang 4 1506 accuracy will degrade, The CP-clock 1506 performance degradation may
be predicted based on the CP-clock 1506 frequency stability, which is normally
repreéented by the Allan variance, and the age of the last tracking. |
[0130] The ALCS is desiglaed to be ajr~interface independent. As the -mo?ile handseft
(i.e., the ALCD) manufacturer has the knowledge of tracking conditions, the CP-clock
.150.4‘ ﬁ‘;aqﬁéncy“rstrabijity‘, and fhe airinterface performance, the iﬁoﬁﬂe"héndsé{
manufacturer may defermine the preferred or best method to provide models and/or
interfaces to the GPS-clogk 1508 to transfer the absolute GPS-time and the associated
accuracy including all uucertajnt.y effects.
[0131] In the third step, the GPS-clock 1508 asks the CP-clock ‘1506 for a time
.tliansfer message via the communications link between the position-determination
section of the ALCD and the communication section of ALCD. Typically, this time

[0132] The communication section of the ALCD may react to such a message in

several different ways,  The communication section may generate a precise timing
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approximate | ocation. [01241 The ALCD also allows correction information to
be sent to the ALCS via the wireless comuni cati ons network, by sw tching
bet ween t he GPS-autononous or GPS-standal one and network ai ded nodes, or
by remaining in the network aided node, for slow changing errors to -obtain
preci se local position (e.g., lono correction factors, new sub-al manac

I nformation, etc.). The ALCS also allows for data "fusion"” from various

sources (e.g., acceleroneter, pressure sensors, .&iLt . ers: . | so
i ncl uded on t hevented lpﬁﬂlaﬁjﬂmf"é'fmﬁﬁﬁ% TERRERSP 55F ¢ heeklé%lg%‘i%{éﬁmﬁlga}% Fir'laat i on,
as well- as providing the ALCD with appr.oxi pate .l ocati.ons .t] ne.

frequency i nf osingeirestangilar mass; with ¢ifher &E@Bg iCABRECHY FPh 1?n§ned%'\!} ggtivr%?‘r'f‘ge preci se

posi tion determ nation and/or inprove the TTPF ti ﬁﬂf r .eache {:lll@cg TI ME
AND FREQUENCY AmBIiNGIrodsp@Es WersaiedRucaliy coppiRs Wy g ’te&b‘?*%%?f J Have” hi gh

quality reference clocks, and. sone wreless network systens, .sych as CDVA,
are synchr oni zedelgresabdsahiatie mmiw,uwwweawﬁwéyfhwﬂ ﬂ’g%ﬁu}%l ess
network frequency reference to be transferred to th? , .

posi ti on- det er rvemaniingihe 6B ook 6505 e GRECEPJ 588 {5 Sraghernited capLRcloek 47
frequency offset and significantly reduce the frequency uncertainty, The
GPS-tinme refergpedmenay be transferred to the position-determ nation

section to the GPS-clock tinme. The nain purpose of tine and fre%? ncy

transfer is to [EduThe bhemumetos acotivs ewayamer pond fuidely’, maHAES PRRKSYL B nprove
the TTFP. This tinme transfer -of ALCA clank tine

position-determination section. For example, the communication section or position-

determination section may monitor the CP-clock 1506 and GPS-clock 1508. When a
time transfer request is made, the communication section, or the position-
determination section, whichever section is moniforing the clocks, receives a GPS-
time 1502, a difference calculation is made between the GPS-clock 1508 and the
GPS-time 1502, This delta may then be utilized for GPS calculations and position
deéenniﬁat-ioﬁé untﬁ anew tirge transfer is requested. | |
[0134] The timing information is typically required when thf: position-determination
section begins a new search on a new GPS satellite. The timing synchronization may
| be made periodically st the request of the position-determination section. The
effective time aceuracy available for the search may be degraded over time since the
last reference time and/or frequency was sent due to the quality of the GPS-clock
1508; however, the approach desctibed with respect to the ALCS treduces or

climinates the need for locking the GPS-clock 1508 to the CP-clock 1506, as well as -

having the CP-clock 1506 locked to the GPS-ime reference 1502 via the BS-clock

1504, The frequency stability of the GPS-clock 1508 (represented by its Allan
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may al so contribute to inprove the sensitivity. TIME TRANSFER [0126] FI G
15 illustrates a bl ock diagram of an exanple inplenentation of a tinme
transfer mechanismutilized in conjunction with. ALCS 1500. In this
exanple, the ALCS 1500 is synchronized on absolute UPS tinme, such as

w reless network utilizing CDVA or GSMwi th Locati on Measurenent Units

("LMJ'). Typically, the GPS- tine reference 1502 is transferred to the GPS
section of the ALCI) (not shown) to

.s.%/nchrpni ze (_)es.' S—fc)l Otclk !L”Ee,é{“‘}h
GPS.-time. |n thinsceex webheht fequprey AlbBLy QURLICRPRBMTY BT PeP 1}?&@ pgeae
acconplished in three steps. [0127] In the first step, the base j on
(*BS") clock 1ﬁe4immmcm‘umym£ﬁmm@a of o GRS seipllifersizngl epIp rﬁﬁséﬁ%z. The
time accuracy at the BS-clock 1504 depends on the, system co_nf'qg;urq%i on and
may be in the pdsgihe ALCIOD woealyOpedising dbwting dogdatiop etieqts, p chpgsg e
built-in feature of certain types of networks. [0128] In_the sel;:ﬁofng st ep,
the CP-clock 1§86 tisssfeypedbticiy) aeido dnplemenidhatme or pisea hefprEel R118° ¢ he
reception of one specific event in the master frame transmtted fromthe
BS-cl ock 1504 igpstdiek Troscdhoick adbelken fimeexbSadhde kadsis ander dprseanire! ?frﬁgﬁ nast er
flame wth the transmssion tinme of the first bit predictable in absolute
GPS-time with agpcgaccuracy of 300 nanoseconds, The synchroni zation error
bet ween the BS-cl ock 1504 49 and the CP.clock 1506 is caused by the RT
reference point in the BS-clock 1504 signal, group delay in the BSrclock
1504, signal transm ssion/ time due to the distance between the ALCD and
t he basestatioxn, the group del ay FreouireyTRANEKERI on, and the ’

[0135] FIG. 16 illustrates an example of an implementation of frequency-transfer
architecture as wiilized in conjunction with the ALCS 1600. In this example, the
ALCS 1600 operates in conjunction with cellylar telephone system such as the
CDMA éystem ytilized in the United States where each ﬁasestation (“BS8”) has a high
quality reference clock. System ALCS 1600 shows that the BS-clook 1602, with an
aisboiatid BS-clock 1602 frequericy, may be transfemed‘to the CP-clock 1604 :"and'_
theﬁ to the. GP-S;clock 1606 as follows, to estimate the GPS-clock 1606 frequency
offset as necessary. .
[0136] Typically, the communication section of the ALCD (not shown) fracks the
wireless network signals and measures the CP-clock 1604 frequency offset relative to
the BS-clock 1602, The CP-clock 1604 frequency uncertainty after this measurement
is typically caused by BS-clock 1602 frequency offset, which is specified by the
seos sendants, ALCD teaking loap performance, CPolock 1604 foquency -

stability, and ALCD motion.
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ALCD architecture, 101291 As long as the ALCD tracks the basestation, the
CP section of the ALCD knows the absolute GPS-tine and may predict the
associ ated accuracy of the GPS- tine at the ALCD, neasured and adj usted
during the product integration phase, not in real tinme. If the ALCD | oses
track of the basestation or the BS-clock 1504, the CP- clock 1506 accuracy

w Il degrade. The CP-clock 1506 performance degradati on may be predicted
based on the C?- clock 1506 frequenc;r(} st abi

| i whi.ch 4
represented by[X#3 'Dhblcatnnmlépqﬁahé‘é%ﬁ%'Hnti’ﬁ%"dé‘&é}/!}'f“ml‘%*é a-ﬁﬁ??%?%%@? [ 01301
The ALCS is designed to be air interfae independent. As {yﬁe 1g‘gbi Ite handset
(i.e., the ALChissageriafiaecpasition-dpianipation ReriRP SAGE 188 88k PR Condi'tons, the
CP-cl ock 1504 frequency stability, and the air;-i) tiairsfc}‘i\c P@rzf O@ nce,
the nobil e handgesror imfedeoeubaweasiie f&-dogh HY4: tg? EF9%d OF bé€Y net hod

to provide nodels and/or interfaces to the GPS—,CI&)chl;1 éigﬁ?to t.{ﬁnsfer t he
absol ut e GPS-t ifisgueacycefeivaceasssongie 4 ssat of apeipddleirrpingd BitiA CAPAREREaI nt v

effects. [0131] In the third step, the GPS-cl ock 150&1@5%3 he CP-c] ock"
1506 for a ti myswelmsthenecnmity afjibe wpdates hesed eatheriREP S0P PPKOLEY WO8R ¢ he
position-determ nation section of the ALCD and the comunication section
of ALCD. Typi calbd/reqiiftinentti Fer exermpiefithe (Rgubeck 1686 sdde” eladl H0rmprth
paramneter.- 101321 The comuni cation section of the ALCD na%hrea(:t to such a

message i n seveg@l quith beseinithovapdate iEsmgcpamicotieieiies ek fighe FRY-dskerate a
precise timng 49 event and return a tine transfer response nessage, The
tinming event i sighymidand €W clack 1604 are both low quality crystals, or in some cases only once.
However, the periodicity -of the frequenoy error npdate is selectable by the ALCD
mamfacturer, Because the GPS clock 1506 is compared to the CP-clock 1604 at its
own tate as described below, any CP-clock 1604 versus BS-clock 1602 drift between
frequency reference messages will be added to the uncertainty of the_ GPS-clock 1606.
| Another method for setting the CP-clock 1604 is to steer the CP-clock 1604 .onto the
received signals and synchromzed onto BS-clock 1602,
[0138] Other approaches, such as U.5. Pat. Né. 5,841,396, issued to Krasner, which is
incorporated .bjf refefence herein, describe & phase-locked loop approach to locking
the GPS-clock 1606 to the CP-clock 1604. The ALCS 1600 avoids the additional
circuitry and signal transfer between the CP section and the GPS section that is
described by the Krasner appr&ach. ;I‘his results in the ALCS 1600 being easier and
less ;xpepsive to implement in an. existing cellular, wireless, or wiredl telephoﬁe
M [0139] FIG. 17 illustrates a block diagram of an example of an implementation of the

frequency-transfer architecture utilized in conjunction with the ALCS 1700. The
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single rectangular pulse, with either a rising edge active or falling edge
active. The tine transfer response nessage typically contains the tinme of
the timng event in GPS week, seconds into the week, and tinme uncertainty
in seconds. By timng the tinning event using the GPS-ol ock 1508, the
GPS- cl ook 1508 is synchroni zed onto CP-clock 1506 tinge. [0133] The
communi cation section nay also send a "delta" nessage back to the

posi tion-determnation section. For exanple, the co I ' {£lon or
posi ti on- det e AR HalT0bmas Seitten ﬂweﬁﬁ%feﬂ‘c‘ﬁm}’ ﬁléc’l(ff-@}f%@ﬁtg ?‘@h‘g’@%ﬁ%s cl ock
1508. When a tine transfer request is ngde, t (o} i.catj Lon, or
the position- dedldroqiangt Paer @é‘éﬁtiWH%WWP]EH%QQEE%'&%%E%%%H%% %?1:6%19 t he
clocks, receives a GPS- tine 1502, a difference cal tggé at._ilon i S rmtge_bet ween
the GPS-clock 1308 ahe AU le¥Smayachidsop CPFh pection 1190 U™ HEPHERE i 11 zed
for GPS cal cul ations and position determnations until a HEM/th% transfer
i s requested. [dikSdhaiibheedipmimg shovm repdkCForeeiicn 1108 williin (e ORPYUE Men t he
position-determ nation section begins a new search ?n %'ﬁ‘gwﬁéﬁﬁe@ﬁel lite.
The tim ng synchgienimashoon) seng wibehe&BE-cleek L B8 aed GFgeiegk 1 of the
position-determ nation section. The effective tine accuracy available for
the search nmay hengegfaded degen spioifie @pmse)ftth@messa@tpwé{@% EEPPPEL R and/ or

frequency was sent due to the quality of the GPS-clock 1508; however, the

approach descr i g gsivid Budzesd Gednehey drive aftr@SustingfbeFe@ensy] 240k Bmes™1¥8e need
for | ocking the GPS-clock 1508 to the CP-clock 1506, as well as having the

CP-cl ock 1506 | ggkederdombhieps SRS Allmmevariaice chavarieris@lfieCh-HEdBEI: oble 1504,
The frequency stability of the GPS-clock.1508 (represented by its Allan
' transmitted information is the relative frequency error, not the absolute error (in Hertz
“Hz”), because the GPS section 1706 does not know the absolute frequency of the
CP;clock 1704. The message that the GPS section 1706 needs is independent from
the nominal CP-clock 1704 ﬁequéncy.
[0140] The GPS section 1706, and the GPS-clock 1702, utilize the uncertajnty
iﬁfdrmaﬁon of fhe CP-clock 1704 frequency to optimize signal acquisition
performance. Bverything in thé etror budget, other than the ALCD 1701 motion,
depends on the wireless infrastructure and the CP section 1708 architecture. The CP
section 1708 sends the GPS section 1706 messages periodicaily, which messages
contain CP-clock 1704 nominai frequency in Heriz (e.g., the frequency of the divided
CP-clock 1704 is sent to the counter 1710 by the CP section 1708 for measurement to

! convert gbsohite frequency emor into a relative frequency etror) CP-clock 1704

relative frequency offset versus BS clock (not shown) frequency, and CP-clock 1704

frequency offset uncertainty.
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50 variance as well as the frequency stability over tenperature) may be
utilized. to predict the tine uncertainty at the beginning of the GPS
satellite signal search. The ALCS aides the ALGA in correctly predicting
the tine degradation effects, to choose the tinme transfer. periodicity,

and to inplenent the time transfer since the control of the CPSrclook 1508

choi ce and when the next search is nade is under the control of the ALCS.
FREQUENCY TRANSFER [ 0135} PIG 16 illustrates _an

xanpl f a
i npl ement at i on [&1 TrediPesestion f AMstheny meagughibe LRHYP g"eﬂ%’g"ﬁfﬁel?q%i"%e@&h? Frs-
conjunction with the ALCS 1600. In this exanple,

t he L 600, gper.ates in
conj uncti on wi tefbck g1d2uhdibet Gi-cptkoHe4 §9§%W§W&2PQ- hliﬁ* %&ﬁv%%ﬁﬁrﬁf

utilized in the United States where each basestation (, gﬁﬁg has _%ﬂ%gh
qual ity ref er engeconhtacitingSysREmiAROSGUROEHERS R HigerHR bt o 02,
wi th an associ ated’ BS-cloalc 1602 frequenc may be transferred-,to the

CP-cl ock 1604 apk 1702emises Threwm@dS-of|@Ferodk 64 aulsrsivpipgibis gng S Se t he
GPS-cl ock 1606 frequency offset as necessary. [0136}

Typi cal | th
conmuni cati on SgGhdias d@rmideehedbigive(frrguersh oviprbetvwesk fbs C{I%e"loc%i 1r7é? &4¢thset wor k
signals and neasures the CP-cl ock 1604 frequency offset relative to the
BS-cl ock 1602. dhgo&h704,0ock 1604 frequency uncertainty after this
measurenent is typically caused by BS-clock 1602 frequency offset, which
is specified by[{)ﬁmtrh@%dq%nléy sdrindardien  tA@Bistiowc R rbe | frapes8r FdtRffce, CP

.clock 1604 frequency stability, and ALCD noti on.

information depends on the Allan variance of the GPS-clock 1702 and its stability
over temperature. The periodicity of sending of the frequency reference information
may be adjusteci depending on maximum frequency error allocated to the GP8-clock
1702, and quality of the GPS-clock 1702. In an slternate implementation, or for
coﬁvenience of implementation, a'ﬁ:equenoy divider may be inserted between CP-
| clock 1704'and counter 1710, thus reducing the ab éolute frequency o be measured by

| ﬂie couﬁter'l’?’l’(). This ﬁrﬁce‘ss i described in United States Patent 6,684,158, 'issﬁed '
on Tanuary 27, 2004 to Garin et al. and ifled “Method for aiding a global positioning
system,” which is herein incorporated by réfergnce in its entirety.

[0143] 1n FIG. 18, a flowchart 1800 is shown illustrating the steps utilized fo practice
an example process performed by the ALCS, The process begins 1802, and block
1804 illustrates receiving at least 0116'sig11a1 from at least one GPS satellite at the
ALCD, wherein the ALCD may be selectively switched between a GPS-standalone

mode and at least one other mode, Block 1806 illustrates periodically transmitting a

frequency reference message to the ALCD. Block 1808 illustrates determining the
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51 [01371 The conmmuni cation section then periodically transmts a.
frequency reference nessage to the position-detendnati on section where
the nessage typically contains the error infrequency between the CP-clock
1604 and the BS-clock 1602. The frequency reference nessage is sent at a
period determ ned by the ALCD capabilities, as well as the necessity of

t he updates based on the GPS-clock 1506 and/or CP clock 1604 requirenents.
For exanple, if the GPS-clock 1606 and

cl ock 1604 .are t.0 .dl quality
crystals, the ppitmstoneddeddublizng Bepertds S%ﬁ‘?eaﬁglﬂ}?gﬁe qP mpﬁ% @% -cl ock
1606 and the CP clock 1604 are both |ow quality crystals, or in sone cases
only once. Howessege, Thhyogmﬁlm@l@fiﬂwt@flstme frequency error update is
sel ectable by the ALCD manufacturer, Because tbhg1 PS cl oc 1506wt§
conpared to th¢yI@R THeaudcesBOFIG 1§ may bemarioed by & Y MBET ow, any
CP-cl ock 1604 versus BS-clock 1602 drift_ between féﬁeque cy referenc
messages Wil | Beessdestrbmadtiy soffwatet ti selipase ma &estgedt EPHER® TEBETY MRhot her

nmet hod for setting the CP-clock 1604 is_ to steer the CP-clock 16Q4 gnto t he
received si gnalgsovit)dn sien&hERniThe dobwire nBSJW%‘tW&’GWZW&GT%@E % frepte

approaches, such as U S. Pat, No, 5,841,396, issued to Kr?sn«; ., Wiichis

i ncor por at ed byjighef @repnanblbemsainionses tpltreening natral Tupgieat 11%0{5’%5#"6ach to
| ocking the GPS-clock 1606 to the CP-clock 1604. The ALCS 1600 avojds the
addi tional  ci rgaideiiplenenteitgaal dipitaisfemch et digia cirprinC SOBEPICBH N8 t he
GPS section that 'is described by the Krasner approach. This results in the
ALCS 1600 bei ng,6@s sk safidlss krdkg oo st we ataog sopteerrmeit a1 #palag dsqidealng

cellular, wireless, or wired tel ephone system
sound or video signal), may selectively be embodied in any computer-readable (or
signal-bearing) medium for use by or in connection with an insﬁuotion execution
system, apparatus, or device, such as a computer-based system, processor-containing
system, or other system that may selectively fetch the instructions from the instruction
execution system, apparatus, or dévice and execute the instructions. In the context of
' ﬁs docx'ImGﬁt,;a ;‘CQmputef;réﬁdable medium® and/or “signal-bearing m@ubi”' is any:’
means that may confain, store, communicate, propagate, or transport the program for
use by or in connection with the instruction execution system, apparatus, or device.
The computer readable medinm may selectively be, for example but not imited to, an
electionic, magnetic, opticsl, electromagnetic, infrared, or semiconductor system,
_ appatatus, device, or propagation medium. More specific examples “a mnon-
exhanstive Jist” of the computer-readable medium would include the following; an._
clectrical connection “clectronic” having one or more wites, a porta‘blem .cuomlzuter

diskette (magnetic), 8 RAM (electronic), a read-only memory “ROM” (electronic), an

erasable programmable read-oly memory (RPROM or Flash memory) (electronic),
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101391 FIG 17 illustrates a bl ock diagramof an exanple of an

i npl ementation of the frequency-transfer architecture utilized in
conjunction with the ALCS 1700. The 52 ALCD 1701 nay nmi ntain the overal
frequency error within [imts inposed by the fatal frequency error budget
wi t hout | ocking the GPS-clock 1702 to the CP-clock 1704. The ALCD 1701 may
include a GPS section 1706 within the position- determ nation section (not

21'ong wi Th the REPEIE] Bk CpAe, A EBPRE QIR g A opB SR “CEREITITL o

may design specific bounds of the ness Per.i odi ci j g .t he
resi dual budgeﬂ@ﬂwﬂ%eah@ﬂé?1%9?%?“%?f%$8§%Fﬁé?Fhﬁm*%émﬁgﬁgggngymgﬁﬁ?or time
using the reference nessage, and ﬁ%lan vari.ance harqfteagﬁ%hc o%ethe
CP-clock 1704. swible tedmnProne®bichiihe dERETHR F PHHRE P& By (NI Fr eé’ﬁlency
error, not the absolute error (.uji Hertz "Hz'), beca¥§§ t he GP§($ﬁction
1706 does not keeswonitelly atsnisred alaf foe dunkames, oatice] (FeAniEe. ) BEPPF0LT OHE
message that the GPS section. 1706 needs is jindependent fr t he nqninal
CP-cl ock 1704 fmelieribsp. coppilad intamistedras odispyisg ROy f”éhﬂngﬂ%’%$%§%1ack
1702, utilize the uncertainty information of the CP-clock 1704 frequency
to optimze si gratssay,qud Hen sterpd MRCOMPHAHRTROIY Everything in the error
budget, other than the ALCD 1701 notion, depends on the wireless, :
i nfrastructure pids] tWikleGRrismanibodinere ! Hednyantion bave .be%&swﬂgegtwlgrpe’l?%
sends the GPS section 1706 nessages pe(iodically, whi ch nessages. caontain
CP-cl ock 1704 ngypiwestl tof hegpueinadingy skl iny theeary that meay AReEg FERE FIRsRtst sl

di vided CP-clock 1704 is sent to the counter 1710 by the CP sectjon 1708
for measurement inipdementations are possible within the scope of this invention. Aceordingly, the

invention is not to be restricted exeept in light of the attached claims and their

equivalents.
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convert absolute frequency error into a relative frequency error) CP-clock
1704 relative frequency offset versus BS clock (not shown.) frequency, and
CP-clock 1704 frequency offset uncertainty. 53 [0141] The UPS section 1706
then nmeasures the relative frequency between the GPS- clock 1702 and the
CP-clock 1704 utilizing a counter 1710. The effective width of the counter
gating signal is determned by counting a predeterm ned nunber of GPS,
clock 1702 pul ses. The nunber of CP-cl9ghsl704 pul ses during this gating
signal is wutilized to determne the relative frequency error between the
UPS- cl ock 1702 'nij.-t]he 2-cl ock 1704. X01421 The, frequency drift between
transm ssi ons A ’ﬁéawgggency reference information depends on the Allan
vari ance of th_e GP -_.Cl ock Afdég)g?&gglc&ﬁmﬁﬁ@a@bﬁsﬁ%m EWECEY)coqmeritng: e. The
periodicity of sendtng e frequency reference information may’ be

adj ust ed .dependi ng on 1mat{:(li %we}f,rﬁ@uency error allocated to the GPS-cl ock
1702, and qual ity JFEPREEPE™e"ock 1702. In an alternate inpl enentation,

or for conveni ence of,,i.npl ene i ; »Phigvingieg nay be inserted
bet ween CP cl ock 17@&%%8@8&?&@&@?&0@%&%&?%uci ?@I]l the_g absol ute '
frequency to ‘be nmeasured by, th b i Blormidrhiatioh{ish (B¢ gobeatiorssetiescr i bed
in United States Pa%-@ﬂ’@n“&eég’ﬁ,s %@ﬁ%r%%ueg ‘on JS_??E??%‘ 27@200410 Garin et
at and titled "Method for aiding a.global positioning system" which is
herein incorpor@ed by reference inits entirety. [01431 In FIG 18, a

fl omchart 1800 is shown illustrating,. [1]% ‘ UbdekvJof Qfhcteth tRE POdifie  an
exanpl e process perﬁB?S%HdWFgo%ﬁ%@ v%tg%?%csess bégi ns 180%, and bl ock

determination section is capable of selectively switching between

a first position-determination mode for determining g geolocation of the
ALCD and |
a second positibn—detennﬁnaﬁon mode for determining the geolocation of the

ALCD.

| 2 Tl:le ALCS of claim 1 Whereiq the selective switching occurs

sﬁbstanﬁa]ly simultaneousty with the determination of the geolocation of the ALCD.

-8, The ALCS of claim 1 wherein the- geolocﬁtioﬁ server receives at 'leas_tl |

one (3P 8-signal from at least one GPS safellite. -

4. The ALCS of claim 1 wherein the pommunicaﬁon gecfion is capable of o

Salecuvelysendmgthe 'deténnjned"geolo'caﬁoﬁ' ofthe ALCD-to jﬂle"geolgcaﬁmr'sewe; e
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1804 illustrates receiving at | east one signal fromat |east one GPS
satellite at the ALCD, wherein the ALCD may be sel ectively sw tched

bet ween a GPS-standal one node and at | east one other node. Bl ock 1806
illustrates periodically transmtting a frequency reference nessage to the
ALCD. Block 1808 illustrates determ ning the 54 geol ocation of the ALCD
utilizing the at |east one signal and the frequency reference nessage. The
process-than ends in step 0, 101 g 1. himdpl dererdbSuiray be
performed by har dwdr e oThesté‘%%’\ﬁP%l.m f’ﬁla?gﬁe]%mg?%%g’gigp?iﬁ per for med by
software, the software may resjde inﬁ%t{ware menory (not shown) in the
ALCS. The sof t wadeis precsd FPRAEREMFIMNEY i ncl ude an ordered Wing of
execut abl e instructions faqr i mal enmenting |ogical functions (i,e., "logic"'
that may be i npl en@RisMREMAH di gital formsuch as digital circuitry or
source code or in analog formsuch as analog circuitry or an anal og source
such an anal og el eca ¥¥fc Qmm%‘%i‘%‘g%r video signal), may selectively be
enbodi ed in any conputer-readab] e &kor signal bearing) medium for use by or
in connection with afP$-pevekedfbN®®ecuti on system apparatus, or devi ce,
such as a conputer-based system, processor-containing system or other
systemthat may sel e@i’Sﬂ@WWkﬂ@% ‘h’_g’f" e-instructions fromthe instruction
execution system apparatus, or device and execute the instructions. In the
context of this-.docuewetcbagdmedtiput er -r eadabl e nedi unt and/ or "signal
bearing mediunt is any:. neans that_ may contain, store, conmmunicate,

pr opagate, or 'transmeBISQ-#iéiﬂaﬁl@%é’Fﬁfor use by or in connection with the

i nstruction execution system apparatus, or device. The conputer readable
nmedi um may sel ect i vehygnented-gHORORGRHPR DUt not limited to, an

6 The ALCS of claim 5-wherein the second positi_on—defermination mode
; is selected from 2 group consisting of:

: GP-S;standalone mode;

b e s o ""a‘5GﬁSaﬁut@nomoﬁsimod%;—'"--
8 GPsfnetv}ork aided mode;
2 GPS_—network -_ceﬁtfid mode; .'
netﬁoricfbased mode;
2 feve;se-aiding mode; and |

an augmented—autonomous mode.

7‘ " The ALCS of claim 6 wherein the selective switching occurs ' |

- ",;i;“tii;;é;”itiﬁll;‘siiﬁulfailebusly with fhe determination-of thegeolo cation of the K{:CD ;
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el ectronic, magnetic, optical, electromagnetic, infrared, or sem conductor
system apparatus, device, or propagation nedium More specific exanples
"a non- exhaustive list" of the conputer-readabl e medi um woul d include the
followi ng; an. electrical connection "electronic" having one or nore
wires, a portable conputer diskette (nmagnetic), a RAM (el ectronic), a
read-only nmenory "ROM' (electronic), an erasable programuabl e read-only

menory (EPROM or Fl ash menory) (el ectyonig)., : bmah 1 dab&ic opt i cal ),
and a; portable coﬁpacﬂhéﬁéggPgéﬁ@%iv@8%%ﬁ%fgéﬁ%%£%ﬁﬁg%ﬁbt?cg')f Not e t hat

t he conputer-readabl e nmedi um may, eyen, be. I AQT chtidid @Bleg mMedi um
upon whi ch the sqhantb‘gbaﬁmdl%ﬂ?fﬁraﬁ' ‘é’&?alé%k}cﬁtle&%?gﬁﬁ%nq@%ﬁ@b%{omeI %t?:i{ ronically ‘
captured, via for instance optical scanning of the paper or other nedium
then conpiled, interpreted or otherw se processed in a suitable manner if
necessary; and then stored in a conputer, I Li OUS

enbodi nents of the % nveﬁhﬁwﬂ*@@&% ﬁﬁgﬁﬁoﬁn&n{g%oﬁg?%bﬂéﬁuﬁ%garen't to
those of ordinary skill in the art that many nore enbodi nents anal

i npl enent at i onsyimtess rpwiser bl e wi thin the scope of this inventi.on..
Accordingly, the invention is not to be restricted except in light of the
attached clains and their- equivalents. 56 CLAIMS What is clained is: 1. An

A ded Location © mnlj(;" C%tla 2.2088%? élaeig 9( clfe?E th)e sel RN Ewitch ocours

suibstantially simultaneously \;vith the determination of fhe geolocation of the ALCD.

11 The ALCS of claim 10 whereln the selective switching of the position-

determination section is performed antomatically by ﬂle ALCD.

12. The ALCS of claim 11 ﬁherem the selective switching of the position-

coooee - detommin atioiir:seeﬁibﬁfis'@'etfcirme&faﬁfﬁiﬂaﬁcaﬂy-.bythenﬁmmunicaﬁm:r'sectmn:."":f:""' et

13 ‘ 'fhe ALCS of claim 10 wherein the selective switching of the position-
deterﬁnfinﬁﬁbn section is pexformed jmanually by the ALCD.

| 14 The ALCS of claim 13 w]ieréiﬁ the-éelecﬁve'switching pf the pog'%ﬁonr

detemﬁnéﬁon section is performed manudlly. at the commpmgatmn section. - -

TS ThaAZLCS 'Gf claum 9 whersin the selectively sending of the”

détefmined geolocation of fhe ALCD is performed autometically by the ALCD.
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a geol ocation server; and an Ai ded Location Comuni cation Device ("ALCD")

I ncl udi ng a communi cation section in signal comrunication with the

geol ocation server, and a position-determ nation section having a
GPS-receiver, wherein the position- determ nation section is capabl e of
selectively switching between a first position-determ nation node for
determ ning a geol ocation of the ALCD and a second position-determ nation
node for determ ning the geol ocation of the ALCD. 2. The ALCS of claim1l
wherein the selective switching occurs substantially sinultaneously with

the determ ning of the geolocation of.the of claiml
wherei n the geol ocdbi orﬂ%@é\ﬂ@gro P@%?WB@@Q% Lsgg%t}v%gﬁ C%S si gnal from at

| east one OPS -Satellite. g,angig gl N the

comuni cat i on ﬂe;mmamdlg&okm@wpaﬁﬂ‘é 15‘3‘?1@( acﬁey?ob Sendi ng the determ ned
geol ocation of the ALCD to the geol ocation server. 57' The ALCS of claiml
wherein the fi ehmenoten $e®ht i on det erm nation '

17.  The ALCS of cleim 9 wherein the selectively sending of the

' determined geolocation of the ALCD is performed manually by'the ALCD,

| 18, TheALCS of claim 17 wherein the selectively sending of the

determined geologation of the ALCD s performed manually at the commpnicaﬁon

section,
19, * The ALCS of claim 9 wherein the selective switching of the po;iﬁon—
= deteaﬁh’n seohion 47 performsd autemaﬁca]ly By the ATCR: e s s
20, The ALCS of c:lanm 19 whexem fhe selective switching of the posmon:

deternnnatmn scchon is pcrfonned automatically by the communication section.

71, - The ALCS l-)f clf;\img wﬁerein the selective switching of the position-

L detenﬁiﬁaﬁonléection is perfqnﬁed mamally by ﬂie ALCD.

- 2 ” "The ALCS of clmm 21 wherem ihe selechve stcchmg of: ﬂl@ 13091110]}

determination section is perfomied manually _a\t‘ﬂle comniupication sectm_n.

60



node is selected froma group consisting of, GPS standal one node; a
GPS- ant oaaoax ous node; a GPSwnetwork ai ded node; a GPS network cca Erie
node; . network based anode; a reverse-aiding node; and an
augnent ed- aut ononous node. 6. The ALCS of claim5 wherein the second
posi tion-determ nati on node is selected froma group consisting of
GPS- st andal one node; a GPS. network ai ded node; a GPs-network centric node;
networ k based node; a revese:aiding node; and an augnent ed- aut ononous node.
7. The ALCS of claim6 wherein the selective switching occurs
substantially simultaneously wth, the determ nati . I tion of
Tho AL o8 5. The 2 consrARgRatasn ans ar ot bttt Bfod e Aeel | O
capabl e of selectively seeding the, determned %gﬁ%apation of the ALCD to
t he geoloeat i omtlizes peiwork tpsonrre e eppdeidomy f BOUR FHR° erein the con
.comuni cat on section includes. a

: a computer network;

a communication network; and

a wireless network,

24, 'The .ALCS of clgim 23 wherein the wireless network is a Biuetooth

wireless nefwork.

95 The ALCS of claim 23 wherein the wireless network is an IBEE

»

'802.11 wireless network.

B 26— "“""ﬁliéﬁﬁﬁsrfaf'-claliﬁiﬁ'ior‘éiﬁzk;é:eiﬂ:thé-'augmen’cadséiutbnomoué':mdﬁe" I
wilizes an external device that is capable of transmitting augmented-giding

informefion.

.27" The ALCS of claim 26 .whersiﬁ the externial device ntilizes a wireless

‘tr‘ansmis_sion to transmit the augmented-aiding mfnfom?taﬁon. _

28, .The ALCS of claim 27 wherein the wireless transmission inchides a B

Ll Bluetooﬂntransmlssmn s e e e e+ e e .
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wi rel ess receiver. 10, The ALCS of claim9 wherein the selective sw tching
occurs Substantially Sinultaneously with the determ nation of the

geol ocation of the ALCD. 11, The ALCS of claim 10 wherein the selective
switching of the position determ nation section is perforned automatically
by the ALCD 12. The ALCS of claim 11 wherein the sel-cave swtching of the
position determ nation section is perforned automatically by the

conmuni cati on section.: 13 The AL tive
switching of the pd¥iti BieAlfe eholt Ci??”{iﬂﬂ“@be%}lbgeﬁm@rs%gr %?%é@%rrgﬁually by
the, .A LCD. 1g, The ALCS of claim 13 wherein the selective switching of -
the position d GREE BA2AA trhnstRisgieRt i on i s perforned manual ly. at the :
comuni cation section. 1g; Tlie ALCS of alai~n 9 wherein t e selectively
sendhagof| xe determ ned geol ocation of flee ALCD is perforned _
automatically .by the ALCD. 59 16, The AL of .clal e

sel ectively sendi ng3of Mﬁﬁpgﬁlﬁnﬁé’dw@@%‘i&?ﬁﬁ% dg%’lg Lﬁﬁg%? ]i;é; per f or ned
automatically at the com‘rum cation section., 17. The ALCS of claim9

wher ei n t he sel wedlésvehyiid@ndi ng of the determ ned geol ocatioa of the ALCM
is performed mannual ly by the ALCD, 18. The ALLCS of claim 17 wherein the
selectively sending of the deter rimed geol ocation of the ALCD is perforned

manual I at -the communication section
" .31,  The ALCS of claim 26 whereln the oxternal device ntilizes a non-

wireless tratismission to transmit the augmented-aiding informati.on.

37,  The ALCS of claim 31 wherein the non-wireless transmission includes

- a serial connection.

33, The ALCS of claim 31 wherein the non—wifeless transmission includes

...... e e . - an‘EﬂaBetconnechmn." i

34, The ALCS of claim 31 wherein thé non-wireless fransmission includes

an electrical connection.

35. The ALCS of claim 34 wherein the external device inclpdes a battery
charger for the. ALCD K

36 | TheALCSOi'claJmZG W]iei‘éii_'l'ﬂié:éxtélﬁél‘iié'\'fit‘»éinciudéﬁ'ﬁ." e

stationary objeet, |
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19. The ALCS of claim 9 wherein. the selective switching of the position
determ nation section is perforned automatically by the ALCD 20.. The ALCS
of claim 19 wherein the selective of the position- .determ nation section
is perforned automatically by.the conmunication section. 21. The ALCS of
claim 9 wherein the selective swtching of the position determii ation
section is perforned manually by the ALCD. ~2.. The ALCS of claim?21
wherein the selective switching of the position deternination section is
performed manual 'y at the communication section. 60 23, '"ib ALCR of claim6

or 6, wherein the augnent ed- 1 oup
consisting of': R ciﬂnpuTJéErAIr&j ﬁwmg %ﬁec%ﬁb%dﬁﬁg?%%ﬁ&gaﬁlagm a.

Wi rel ess netvvork 24, The ALCS of claim23 wherein the wireless network is
a Bl uetooth wi rsginess network. 2S, ne ALCS of claim 23 wherein the wireless
network is an |EEE 802.11 wirel ess network. 26 The ALCS of claim5 or 6,
wherei n the augenent autonous node utilizes an external device that is

capabl e of transmtting augnented-ai i i nf o M of
cl ai m26 wherein thés. ext’lfé\pgépsaﬁ‘%} l}fr}%lf“’i"rﬁ% @%ﬁb@c@tmﬂuﬂ_&%
sig, '
20 Tho ALCS of claim 36 wherein the stationary objeet inofudes a Jight
post.

40.- The ALCS of claim 26 wherein the augmented-aiding information

includes the location information for the external device.

'4'1.--~---4'—f{-‘h@-‘ALC—iS—.df—élaim=.26‘ewl;@r@iﬂ;tha-augmntedm—aiding‘iﬂaformatim;—~.—.r—. e e

iﬁcludes epherneris data for the GPS satellifes.

2 " The ALCS of cla:m 6 wherem the ALGD operatmg in. the network-
| based mode utjlizes transmitters wﬂhm an external oommumcahon system to

detennme the geolooatom of the ALCD

. “‘ . | 43, The AT_.CS of cla:lm 42 wherem the ALCD utﬂlzes 8 Tmle lefcrence | '

- of Amval (“TDOA”) teclmlque 10 determma ﬂlﬁ geolocation of ﬂne ALCD

)




transm ssion to transmt the augnented-aiding information. . 4 28 :'T he
ALCS of claim 27 wherein the wireless transm ssion includes a Bluetooth
transm sszon. 61 29, The ALCS of claim 27 wherein the wireless transm ssion
includes an i 1 802,11 traalm ssion. ~0, TJae ALCS of claim 27 wherein the
external device in dudes a GPS wreless re-radiator., ti 31, The ALCS

of . el aun 26 wherein the external device utilizes |Ii non wreless

transm ssion to transmt the au nted ai di..n ALCS of
claim 31 wherein tdde nGieAGGRekelan A E’H@ﬁ‘fléléeg%k ELir)lé %@&goggyrs}éﬂbﬁ

connection. 33, The ALCS of claim 31 wherein the non-wireless transm ssion
i ncl udes an Et heslid coonmésti¢iolys8®: - The ALC$ of claim 31 wherein the non
wireless tram ssioa includes an electrical connection. 35. The ALCS of

claim 34 wherein the external device includes a battery charger for the .

ALCD. 36, The ALCS45lof T(]::tleingg ofgm\&bﬁe&féromhuh%%gﬂﬁgﬁ gﬂlec’lﬂéfe%fs&c' udes a

" giding mode _momtnrs the ALCS,

" 46, The ALCS of claim 45 wherein the ALCD operating in the xeverse-

aiding mode monifors the ALCS for ntilization in powel management of the ALCS,.

47, The ALCS of claim 46 where the power management includes varying

the characteristics of an antenna beam transmltted ﬁom a basestatlon to the ALCD,

wherein the basestation is within the ALCS.

. ~ A The-AECS: of claim-A5 wherein-the AT:CD-operating An-the Fevepse- - mm oo v oo

. _s;i&ing mode monitors the ALCS for uhhzahon in ce]l planmng of the ALCS

49  The ALCS of olalm 45 Wherem the ALCD scnds the geolocatmn

sérver the determined geolocation of the ALCD along with wmaless network

nionitoﬁng informaﬁpn.

50 ‘ The ALCS of claun 49 wherem the wireless network momtonng -

| mformahon mcludes wualess Bigﬂal strength of ﬂlB wnelcss networlc aHhe

g{:olocahon of the ALCD X
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stationary object, 62 37. The ALCS of claim 36 wherein the stationary
object includes an EXIT sign. The ALCS of claim $6 wherein the stationary
object includes a traffic Rip, 39. The ALCS of claim 36 wherein the
stationary object includes a Iight 40. The ALCS of claim 26 wherein the
augnented-aiding information includes the location information for the
external device. includes epheneris data for the GPS satellites. _ 42. The
ALCS of clam 6 wherein the ALCD operating in the network- based node
utilizes transmtters within an external - communi cation systemto

determ ne the geol ocation of the ALCD. .. 43 JIf : ismy 42 ' wher ei n

the ALCD utilizes a51Ti nﬁhﬂlﬁ(ﬁ@%@%@@@ﬁ?’ﬁ*m S%ﬁfgpéb%c nique to

determ ne the geol ocation of the ALCM. 6; The.. . i 3
%}%@g 8&135 éipg rwﬂﬁa:f’lh%n%ﬁs ﬁ%ﬁ&ﬂé

wher ei n t he extsewadhe @qﬂb@ﬁmﬁﬁleﬁéﬁm% I's""a ce
comruni cation system 45, The ALCS of claim® wherein the ALCD operating in
the reverse.- aiding node nonitors the ALLCS, 46. The ALCS of claim 45

wherein the ALCD operating in the reverse- aidi .ag _node mopi the ALCS
for utillization inspowdhe @@Egéﬂ@’m%&fh&f‘%%gg@, Opﬁraqmg%ﬁhtfé%ﬁﬁ . _

aiding mode, provides the geolocation server with radpndant time and frequency .

reference-information. measure@ at the ALCD,

53,  The ALCS of claim 52 wherein fhe ALCS models the wireless network

time offset and frequency drift from the fedundant time and frequency reference

information measured at the ALCD.

54, " The ALCS of claim 45 wherein the ALCD sends the gcolocaﬁon

i e - soryerfismultipathinformiation ieastired at TheATED; -

55 The ALCS of claim 54 wherein the ALCSmodels the wirsless network N

multipath characteristics from the measpred multipath information from the ALCD.

| 56, 'The ALCSof clainll_ 45 wherein the ALCS aligns the phase locked Joop |
| (“PLL") of the ALCD wireless tracking loops.
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.47, The ALLCS of, clam 46 where the power managenent includes varying the
characteristics of an antenna beamtransmtted froma basestation to the
ALCD, wherein the basestation is within the ALCS. 48..The ALCS of clains 45
wherein the ALCD opening in the reverse.. .aiding node nonitors the ALCS
for utilization in cell pla g of the ALCS. 49, The ALCS of claim45 wherein
the ALCD sends the geol ocation server the determ ned geol ocation of the

ALCD along with wirel ess network nonitoring i r s MO JALCS of

cl ai m 49 wherein t h&. wi Thd ALES ﬁféﬂ%pkﬁﬂmﬁﬂ@%f‘?ﬁg Oﬁgﬁ%%%#&ﬁ;%}%cl udes
wirel ess signal strength of the wrel eEs net miﬁ@bﬁiﬁ“ﬁlﬂg e@ation of the
ALCD. 64 51, Thiisose oflized diteph GRS aifieg €9 2 £#08" sclids 1 }e 9001004011

server the geol ocation, velocity and heading of the ALCD within the,

Wi r el ess net worgthomadiliFipshedecioeadion 6§ % m 45 wherein the ALCD, operating
in-the reverse'- aid g .ode, provides the geol ooatioaa. server with
redundant tine and frequency reference information neasured at the A LCD,
53. Th.6 .ACS of claimb52 -wherein the ALCS Nbﬁteé]i@é h%ia A rtzll es rE,.@retwork time
of fset - and frequencysdr iTi ALCEf thaian ¢ BaERaMNA YRGS BGUERCY ref erence

i nformation neasured at the ALCD. 54. The AL l.ai m:4 ereln the ALCD
sends the geol ogiaﬁl'gﬁadwﬁﬁmw&dmﬂmﬂlﬂb@}%’%%ﬁ’g&?&‘%‘ﬁﬂsﬁ@eﬁ%@ Lt the
ALCD o - - :

enpacity within o coll of the ALCS.

59, 'The ALCE of claim 6 wherein the position-determination section
switches between the first position-determination mode and the second position-

determination mode when a predetermined event opeurs.

.60. . The ALCS of claim 59 wherein the predetermined event is manually .

e "fselﬁciiédrbgfa'ﬁser: -

61 Tﬁe ALCS of claim=59 wherein the pfed_etermincd event is initial

acquisition of at least one GPS satellite signal.

62. The ALCS of claim 61 wherein the first positionedefcenninattioq"mo de °

- isa GPS-standalone:mode and the secdnd,position—dctenninaﬁon mode is selecied

: ﬁomdgroup_cbnsisting of .

U GPSTEGlonomots tiods; -

a Gi’S—network aided modé; '
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55. The ALCS of claim54 wherein the ALCS nodels the wi rel ess network

mul tipath characteristics fromthe nmeasured nultipath information fromthe
ALCD. 56, The ALCS--of claim45, wherein the ALCS aligns 'the phase | ocked
|l oop ("PLL") of the ALCD wireless tracldrag |oops. 65 57, The ALCS of
claim6 wherein the A LCl) operathig iii the reverse. aiding node utilizes
direct GPS aiding froma second ALMwithin the ALCS w thout utilizing the
geol ocation server. 58, The ALCS of, claim 6 wherein the ALCD operating in
the reverse- aidi ngs@BStesiuekrpsdes®&hce- domain mul tiplexing ("SDI'} to
increase the frequency capacity within a Gefl of the ALCS. 59. The ALCS of
claim®6 wherein thenﬁﬁ@%ﬁﬂ@%ﬁ@@%ernination section sw tches between the
Est position-determ nation node and the second position determnation node
when a predet er mi nedreuemtidiogmedesad 60, The ALCS of claim .59 wherein the
predeterm ned event is manually. selected:by auser: 61. The A. LCS of claim
59 wherein the predebewmened-idmomowiecdes initial acquisition of at |east
one GPS satellite signal. 62, . The ALCS of claim 61 wherein the first

posi tion: determ nati on node is-a GPS-standal one. node and the second

Posttion. -determ F]at6t3!< ° 'I‘hr;reDAi%Sl- osf @fai%; ?zcxtzgﬁéj;éﬁl fhe seleoti ggﬁ%?ch&%%%'ﬁ%etﬁogﬂoﬂp de;

determination section switches the position-determination section from the second

posiﬁon-determjnaﬁon mode to the GPS-standalone mode.

64, The ALCS of claim 62 wherein the second position-determination

mode is the GPS-network aided mode.

65. The ALCS of clal:im 62 wherein the second po§iﬁon—determjnaﬁon

- modﬁis ‘theIBVSISB—:aiajﬂg“modﬁ-'“ it e ey e Db i

6. The ALCS of claim 65 wherein the ALCD s capable of receiving

snformation from a second source.

’ 617. | Thé ALCS of claﬁn 66 whetein thér second souree is selected ﬁrom B

group consisting of:

* aBluetooth networls - S

ST e e penialized ol Fadio (SMR”) etwork;

& personel comﬂmnioaﬁon system (“PCS”) nefwork;
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a GPS-aut ononous node; a &S-networ kai ded node; 66 a GPS-xzetwaric centric
node; ze,twor t based nobde; xcverse-aiding node; and an
augnent ed- aut ononous nmade. 63,. The ALCS of claim 62 wherein the selective
switching of the position, determ nation section- switches the

posi tion-determ nati aa section fromthe second position-detenni.nation
node to the GPS-standal one node. 64, The ALCS of claim62. wherein the
second position-determnation node is the GPS network aided-node.. 65. The
ALCS of claim 62 mhmw@WHﬂﬁﬁgmﬁé@@ﬁﬁmﬁg%ition-deternination node is the
reverse aiding node: The ALCS of claim65 wherein the ALCD is capabl e of
receiving 66, inforwidesdeest #epRE EEcond source. 67.. The A LCS of claim 66
wherein the second source is selected froma group..consisting of . . a

Bl uet oot h networ k; anisfrared ngiped%é al ea nobile radio ("S t"). networ

a paging network;
a two-way p'aging netwo?:k; and

an FM broadoast network,

68, The ALCS of claim 67 wherein the wireless loeal area network is an

TEEE 802.11 wireless nefwork.

69. The ALCS of claim 67 wherein the geolocation of the ALCD is

détexmined ntilizing GfSasignals from at least one GPS satellite and the information

from the second souree.

70, The ALCS of claim 59 Wherein the predetermined event is a laps of a
predetermined amount of time without apquiring at least one GPS satellite signal.
71, The ALCS of claiﬁn 70 wherein the i)redetenﬂined event ocenrs within
. time of determination of the geolocation of .

a ’chxrb' second fime window centered on a
the ALCD.
. 72 TﬂheAI;CSofulaim'H W]ierahn-ﬂle.-seleeﬁve‘-switshing-‘of -tlh'q-posiﬁoh-‘ -

determination section is peﬁormed antomatically by the ALCD.
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a personal. conmunication system (" PCS') network; 67 a non-wreless |ocal
area network; a wireless |local axes. network; an infrared network; a
pagi ng network; a two way pagi ng networkk; and FM broadcast network. 68.
The ALCS of claim67 wherein the wireless |local area network is an | EEE
802.11 wireless network. .69. The ALCS of claim 67 wherein the geol ocation
of the ALCD is determned utilizing (PS;signals fromat |east one GPS
satellite and the information fromthe second source. 70. The 'ALCS of
claim 59 wherein the, predetermned event is a Iapse of a predet erm ned
anount of tinme wi thout acquiring at | east one 'é naI 71.
The ALCS of cl ai m 703 wha@heAhCE hﬁclpmé'/@e\th@fﬁmih%ﬁlw‘&ﬁ 111%1"
thirty, second tine -w ndow centered on a tine of detey natlon of the polo -
cationof the ,de@Bnindn séEﬁm:Aparf@n@iauwlPﬁﬂﬂ?YW@PW“{cﬁ 18eEHBet | ve
-switching.: of the-position- ' 68 73, The ALCS of cIa|m72 wherein the
sel ective swithing of the position '

'74. The ALCS of cleim 71 wherein the seleetive switching of {he position-

determingtion seetion is performed mannally by the ALCD.

75, The ALCS of glaim 74 wherein the selective switching of the position-

determination section is performed manually at the communication section.

76, The ALCS of claim 71 wherein the selestively sending of the

determined geolocation of fhe ALCD is performed' putomatically by the ALCD.

. “” o ""'}7""' The ALCS Hf Gl'cflﬁ"']’é wherein theselectively olciaterbers a“f‘the

defermined geolocation of the ALCD is performed automaﬁca]ly at ’fhe

communication section.

7. 8. The ALCS-of clairh 71 wherein fhe selectively sending of the
d‘etcnnined géolooa.tion of the ALCD is performed manially by the ALCD.

7. - ’I’.he ALCS of claun 78 whemm the selectwely scndmg of the R

S detelmmad ‘geolocation of the ALCD is performed manua]ly i the communication

‘section,
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dctex nation section is perforned automatically by the comunication
section, 74, The ALCS of claim 71 wherein the selective swtching of the
position determ nation section is performed =ally by the ALLCD. 75, Te
ALCS of cairn 74 wherein the selective switching of the position- detention
section is perfornmed manually at the comruni cation section. 76. The ALCS of
claim71 wherein the selectively sending of the determ ned geol ocation of
the ALCD is perfornmed automatically by the ALCD. 77 The ACS of claim 7l
vvberel a- the selectively sending of the- determ ned geol ocation of the

ALCD is performed automatically,at the conmunication section. 78. The
ALCS-of claim 71 wh ei Whﬁm&ééqozaé?iqﬁp?%sendi ng of the deternined

geol ocatiiou of the ALCD is perfaorned ual j At etehRinedNe ALCS of
cl ai m 78 wherei n t hiés s W%Bﬁ&ﬂﬂ%ﬁo‘ﬁs%l cehtmgtg%hg?@i ned. gengl‘ ocation of
the ALCD is perforned manualclé%. t tget.con%g%i cation section. 69 80, The
ALCS of cl ai m Gueolpestien of there- m%gee PF8R"EEEt i on. is capable of

sel ectively sending the deter wined, | ocat.i ALCD to the
PR 2

t
geol ocat i . on- ser ver theporaEBHRHR T, ?Wg#ﬁé%ﬁ%ﬁ_%& 8s™a wirel ess recei ver,
Tessage fo the posi fismmaBiiet At gLty gL  dbafinty RAMEREY €T erence

méssage to the pdsiﬁonvdatérminaﬁon section.

1.  The ALCS of claim 80 wherein the frequency reference message steers
a call processing clock onto a basesiation 'clook, where the call processing clock is
part pf the commupication section and the basestation clock is in signal

communication with the geolocation server.

—m "'-"'“ e 82 The ALCS ofclaim 80 wherein-the=frequency teferencemessage 7= =
includeé an error between a call prodessing clock and a.basestation cloclg, where the
cll processing clock is part of the communication section and the basestation clock is

in signel eommunication with the geolocation server.

§3.  The ALCS of claim 82 wherein 2 GPS clock in the position-
= detérmination section is periodically coinparm_i to the call processing clock to

deteﬁinineai’requeﬁcy offset of the GPS clock. - R
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gl, The ALCS of claim 80 wherein the frequency reference nessage steers a
call processing clock onto a basestation clock, where the call processing
clock is part of the conmunication section and the basestation clock is iU
signal comunication with the geol ocation server. 82. The ALCS of claim 80
wherein the frequency reference nessage includes an error between a cal
processi ng cl ock and abasestation clock; where the Bail processing clock

is part of the communication. secti nd t.he {QBn6f@ek is in,

si gnal communi cat i o wi The bHed @@@T’ngf"ﬁ%ﬁni}%ﬁ)\/&g?ﬁg@%. iﬂenALCS of claim 82
wherein a GPS clock-in the positign- determ nat.jan. ' \-$o PElchipdi cal |y
conpared to thdegehty plersaeesRisige ol e‘fl%‘ﬁc @é%gbéq%i%ﬁgl%a%w%%ﬁe%cy “of fset of
the GPS clod. 70 84, The, ALCS of cl,g#m 83 wherein the periodic

t ransni ssi-on -ofprachesing tlodthmeeiy saneMéP¥nce nessage al~d tine periodic
conparison of the GPS clock to the call processing ol ook have the wane -
period. 85. The ALCS of claim84 wherein the position-determ nation section
swi tches between the first position-determn nati on npde t.ng: second

posi tion- dcterini nasi ourhvdd&SwheamsbAIrhetrs ?R‘?%é“&%%%%ﬁ%@@gﬁi 86. The.
ALCS of claim 85 wherein the predetermned, event is.initial .acquisition of
at | east one CPs‘.‘wi’&Esébﬁwb@ﬁh%ﬁ@ﬁi@ﬁlﬁo%wemﬂ%mﬂﬁ@%ﬁ@? 5#’#%%0511: gr ein the

sel ective switching of the position determ nati on section sw tches the

det erm nati on sggértntmatidorooode then # predpiermined event ocours. ,

86,  The ALCS of claim 85 wherein the predetermined event is initial

acquisition of af least one GPS satellite signal,

. 87.  The ALCS of claim 86 wherein the selective switching of the position-

determination section switches the position-Getermination section from the first

e iseitionedeterminationmode to fhe GRS-standalonemoter

88, . The' ALCS of claim 87 wherein fhe selective switching of the position~
déténnination section switches the position-determination section -ﬁqm GPS-

- standalone .ﬁode to the second position-determination mode,

g9,  The ALCS of claim 59 wherein {he ALCD selectively displays the -

-

-.  determined geolocation of the ALCD B
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'position-determnatio rode to tlie-GPS; ~standal one node. 88. The ALCS of
claim97 wherein the selective switching of the position determnation
section switches the position-determ nation section-from GPS

st andal one. node to the second position-determ nati on node. 89, The ALCS of
claim59 wherein the ALCD sel ectively displays the determ ned geol ocation
of the ALCD, 71 90, A nmethod for determ ning the geol ocation of an A ded
Locati on Conmmuni cati on Device ("ALCD') within an A deﬁ, Locat j.on

Cormuni cati on Syst eps, (A AW pseermingsbe gelopriogichs ’rdﬁfg];?c@ilﬁb at | east
one GPS-signal fromat |east one GPS satellite at ,th& A LCD,, v%n rein the
ALCD i s capabl ecafmgidaaiDeviel (ALY : withig e Aidrd &AcAior FPOPIPBHOIYER™. det ext n
natxo 27 | ode and at | east one other position deteroas nation node for

detcnx ining a gegloanimahdabmphigngl CD, and determirii ng the geol ocation of
the ALCD. 91, The nethod of claim90 wherein the first

posi ti,o
L- det er mi nati on mode@epeivipg aElbmrine dPRrsigveldog: ﬁ&@ﬂswé?f?&sptﬂ@iﬂtﬁt the ALCD,
GPS- st andal one node; ... a; GP S=auta~inous =xno~le . .._. . a GP-network
ai ded node;: a GpiSein hreBTIOMAK capablt of releningly, switehing Defweon
g first position-defermination mode and -
at Jeast one other posiﬁon—detcnminaﬁoh mode for defermining a
geplocation of the ALCD, and

* determining the geolocation of the ALCD.

‘91, A The method of claim 90 wherein the lﬁrst po.siﬁd;'l—defccnnination mode
is selected from a gf_oqp consisting of:
. a GPS-standalone piode; .
e SRR GRS autoromouSTIate; T T
" a GPS-netwark ﬁded fnode;
a GP S-network centric mode;
-network-‘oassd mode; '

s reverse-aiding mode; and |

an gugmented-antonomons mode.

9. ' The method of claim 01 wherein the at least one other position-

" etepmination piods i selecied o & gHoUp Consisiag of T T

8 GPS-standéloﬁe mode;
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networ k based node; a reverse-aiding node; and an augnent ed- aut ononous
node. 92. The nethod of claim91 whexeiia the at |east one other position
determ nation node is selected froma group consistig of: a GPS-standal one
node; '72 a O S autonoluns node; a P a -n~ tworlc aided node; a GP -network
eentt e node; network-based node; a xevexsa-aiding node; and ~I gCue te
-al ~t Al l O0US node. 93. The nethod of claim 92 wherein the geol ocati on of
ALCD is determned utilizing the selected at | east one other
position-determ nat 4 GPS-mscwmars medehst ant i oi | y the same tine as. switching
into the selected at | east one other position determ nation node. 94. The
met hod of -claim 92aGh#-béwerkisidef @8f%ig sel ectively sending the 95'' The

met hod of claim 94 wherein the determ ning the geolocation is perforned by
the ALCD. 96. The npGBBdewbrkaieaitinm@iwherein the sel ective sending of the
determ ned geol ocation of the ALCD is perfornmed by the ALCD, and the "

geol ocati on . network-based mode; .

a reverse~piding mode; and

an aygmented-sutonomous mode,

93 The method of claim 92 wherein the genlo cqtion of ALCD is
determined uuhzmg the sélected at least one ofher position-determination mode-at

substanﬁa}ly.the same time as swiiching into the selected at least one ofher position-

determination mode.

94, The method of dlaim 92 further including selectively sending the

g ﬂetenniﬁe&égeoldbaﬁcnrnfﬂla' i&EGB*tD—ﬁgééhéaﬁibnSaﬂér:--‘---- v

05, The ,ﬁlcthod- of claim 94 wherein the determining the geolocation is

ﬁerformed by the ALCD.

06.  Themethod of claim 95 wherein {he selective sending of the
dett;rmincd geolocatloﬁ of the ALCD is péﬁomed by the ALCD, and the geolocation

is sent from the ALCD o the geolocation server, .
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is sent fromthe ALCD.to the geol ocation server, . 73 97. The net hod of
claim95 wherein selectively switching includes automatically selectively
swi tobing ALCA. 9S, The nmethod of claim9a wherein selectively swtching
includes manually selectively switebing ALCD, 99. The nethod of elaim 92
wherein the augne ted~aut nnonous node xs selected further including
recei vi ng augnent ed- node i nformation from O, network resource sel ected
froma group consist ag of, a conputer network; ni on network;
and a, wrel ess netgbr lemaﬁ‘@ﬂmd'w’gE%tgﬁa’é}erB‘P S@F%’ivﬁl?’ﬁ‘é’l %%@%éﬁhe wirel ess
network is a Bluetooth wireless network. 101: The nmethod of claim 99
wherein the wi rﬁmﬁomppmﬁmym@hﬁwéﬁﬁﬂ 802.11 wirel ess network. .. 102.
The net hod of cl aim 92 wherein selecting the augnent ed-aut ononbus node
further including receiving augnented-aiding inf or mati on transmtted from
an external. device. . 74 103, The nethod of cl V\/ner i.n the
augnent ed- ai di ng i nfogr e ticometiod of dAnTdfer ipEihEiPch ‘1"5 RR/FFGI’GI n the
augnent ed-aiding information is

manuelly selectively switching ALCD.

99,  Themethod of cla'im-92 wﬁercin the auglnenfcdwautonbmous mode is
selected furﬂlervinoluding recelving pugmented-mode information frozﬁ a network
resonrce selected from a éroup c;onsisting oft

a computer network;’ |

2 communication nefwork; and

awireless network.

'"‘1‘(507"" "Thé.‘meﬂioﬂ:o‘.f?claifa‘i% 'Whéréin*‘theﬁmit&es"s%netvvbﬂai's::afBlué;toofch"'

wireless network.

101; Themethod of claim 99 wherein the wireless network is'an JREE

802.11 wirgless network.,

102. The method of claim 92 wherein selechng the augmented—autonomous

' mo de further mcludmg racewmg augmented—aldmg mfmmatmn uwsmltted ﬁom an -

) extemal device.
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reoei ved via. a Eluetooth trazasm ssion, 105, The nethod of claim 103
wherein the augnented-aiding izzfoz .ation is received via an | EEE 802. 11
transm ssion. 106. The net hod of ohdm 102 wherei n receiving
augnented-aiding information transmtted froman external device includes
receiving the augnented aiding information transmtted froma stationary
object. X07_ T. e,nethod-ofclain1106-mherein receiving t he- augmentd_a di ng
information transnmtted froma statlonarg ect mﬁ@@@*’ Eg tthe
auented ai di ng i nf ol3at Toemethedofslisr ¢ Pl i e&ﬁg 3% e net hod’
of claim 106 wherein receiving the augnent ed- aldlng |nfornat|on '
transmitted fromevebtiat whramsyraeBiBsioR i ncl udes. receiving the augnented-
aiding information tfransmtted froma traffic sign. 75, 109, The nethod of

cl aim 106 wherein receiving the au nmerited-aitsng i nformation trannitted

froma stationary object includes receiving, the au d 1 t hod of
cl ai m 102 wherein t hed, aﬂ@mﬁmédﬁdﬂtﬂdpimﬁ@ glﬂgl@f’lﬁﬂ%?g?rg@gﬁvgﬁg t he
augrment ed-aiding information emtted froman external device that includes
UPS re radi at edm@wsdwmgmmmmﬂrwmmlﬁsmnlll The met hod of claim 102 wherein

t he augnent ed- ai di ng i ox ation is received via a non-wireless

transm-ssion. 112.°1'he nmethod of claim 111 wherein the augnented- ai di ng

information is a received via a serial connection
: 105, The method of claim 103 wherein the augmen’ted—aidmg mfmmahon is

received via an TEEE 802.11 1xansm1ss1on. . | N

106. The mcﬂlod of claim 102 wherem receiving augmented—aldmg
mfonnahon transmltted from an external device mcludes repeiving the angmented-

aiding information transmitted from a stationary ob;ect

ey - The method-of claim 106-whersinreceivingthe-mngnmentedzaiding - -~ o ot o
information trapsmitted from a stationary object includes teceiving the augmented—

siding information transmited from an BXIT sign.

l ' " - 108, The meﬁ:od of claim 106 wherein reoewmg the augmented—aldmg

mfonnatwn 1Ia115m1t£ed from & statlonary object mcludes recewmg the angmented-

giding mfonnaﬁon transmitled ftom B traf:fic s1gn

15
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113. The nethod of cl aim X11 wherein the.augnent ed- aut ononous node

i ncl udes receiving the augnented-aiding information via au Et hernet
connection. 114. The nethod of claim 111 wherein.the augnent ed-aut ononous
node includes receiving the au. gnnented-aiding information via an

el ectrical connection, 115. The nethod of claim 114 wherein the
augnent edaut onomous node i ncl udes receiving t he augnent ed ai di ng

information froma battery charo%p{q@wléi Gl}n i Qgelfhtx {h@% eMhGeme 76 The

met hod of clam 92 wHér eiThe matha) S ode 1S sel ect ed
fez including receiving augnented- nDde nf.or k resource
selected to m anfymotipn hmm@%@%@m@fm‘mﬁo ﬁ‘ﬂif?@tﬁé 1%?1{’& %%@%%n\{ngum cation
network; and a wireless network, and n receiving t he

augnent ed" ai di n@dmmmmom@wﬁmﬁé‘ﬁ feta g lig 1cl’é’elw ng epheneris data for the GPS
satellites:. 117. The method of claim 116- wherein sel ecting the augnented?
aut oanonous node further including receiving the augrrent ed-ai ding formation -

transmtted fromexternal devic. 118. Tin t rein
receving the augmentighi aiteimegiod of dlaim 102Wh¢rﬁ£%1& augmentetf: z!m?dn%}n%g nophe

inclndes receiving the engmented-piding information transmitted from an external

device that indludes GPS re-radiated aiding information,

111, 'The method of claim 102 wherein the angmented-aiding iriformation is

received via a nop-wireless transmission,

112. The method of claim 111 wherein the angmented-aiding information is

* areceived via a serial connection.

A

113. Themethod of claim 111 wherein the angmented-autonomous mode

inclﬁdgs_ receiving the aﬁgménted»aiding information Yia an themet_ cpnnec’;ﬁon,

114, The method of cla:m 111 wherein the augmsnted~autonomous mode

'
| ' includes 1ecew1ng the augmented—aldmg information via an electrical connectmn

r‘ ' ' - i15. Thc method of claml 114 wherem the augmented-autonomous mode

;ncludes receiving fhe augmenied—mdmg mi?onnation from abattery charger Wﬂhm

the external device.
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information transmtted froman external device includes receiving the

| ocation information for the external device. 119. The nethod of claim 92
wherein the ALC) selectively switches between the GP S-standal one node and
the at | east one other node When a predetermned d event occurs. . . 77
120, Tile, nethod of claim 119 wherein the predeterm ned sel eoted by a
user, 121, u The nethod of alarm 121 wherein the predeterm ned event is
initial acquisition of at |east one OPS satellite signal. method of claim
121 further including selectively switching from 122, The the at |east one

ot her position Bete ation node tpo thg BE’S_' .-1staudal one node. 123. The net hod
of claim 122 wher ei f6 h&hnmerd eha) &2 "8 nation from a second source.

el nethod of claim 123 wherein the segond.sour . - 124. The
-OUP - Cousi sti ng, aﬂﬁhwe@@tiﬁutﬁ’&%?’r??&ﬁa‘s§%‘§§#§@]ﬁ¥gg&%§gﬂﬁg&y% io ("S™")

net V\Drk, .apersonal cor=nnioati on system (" PCS" e ,
P angmenied-mode information i"ron%/ a nefwork resoure sdEhehGHok 2 group

epnsisting of:
& computer network;
a communieation network; and

a wireless network, and

whereiﬁ recejving the angmented-aiding information includes receiving

ephemeris data for the GPS satcllites.

117. 'The method of claim 116 wherein selecting the augmented-

autonbmoﬁs mode further including receiving the augmented-aiding information

e 5 ipgnsmittedtfromran-external dewiee: -+ v

1i8. 'The method of claim 117 wherein receiving the anginented-aiding
information fransmitted Jﬁ-am an extérnal device includes receiving the location

information for the external device.

119, Themethod of laim 92 wherein the ALCD selectively switehes

between the GP Swstandalone‘mode_'aﬁd the at least one ofher_ mode when a

g
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a nonmreless |ocal area network;' a wireless |ocal area network;
aninfrared n.etWrl; a paging network; ado: way pang . an FM broadcast
network. 78 r. 125. The method of claim 124 wherein the wirel ess | ocal
area network is an Inp, 802.11 wireless network, 126 the nethod of claim

125 wherein the geolocation of the ALCD is determ ned utilizing
GPS-signals from at

| east one GPS satellite and the infornation
second -sour ce. 127.1&'&

fromthe
he_ etk f1a8] ARk haptheri-nelkudi ng sel ectively

di spl ayi ng the det®Pm Wéedl.léagogoﬂ?oacati on of the ALCD on the A-LCD. 128. An
Al ded Locati on Communi cati on Device ("ALCD'}, '

the ALCD conprising,. . a
comuni cati.on seedsddW 3P communi cat i ng with a wreless communi cati ons:
network; and a position-determ nation section.

havi ng a GPS recei ver,
wherein the position-.

_ _ . determ nation section is capable oft‘s,el_ﬁeacfti vely
swi t chi ng bet ween a1fz1',r$[1hsmrr% %dgpadﬁllgpwgﬁgigmpm@biemMénahﬁl

acquisttion of st least one P8 _satal]ite signal.

122. The meﬁod of olainfi 121 Forther including salecﬁvely switchi;lg from

{he at least one other position»dctemaination_moda fo the GPSTstandalone mode.

123. The mcﬂaod cﬁ claim 122 wherein the ALCD receives informatio?

fro.m a second source.

194. ' The method of.claim 193 wherein the second source is.églected from a |
| | a]ﬁluetooth networl |

& specialized mobile sadio (‘SMR”) petwork;

a personal communication system' (‘.‘PCS”) netwoﬂ;; )

am;n—wireless 1ocal éma network;

a wireless local area net?vo,rk; |

aln-'inﬁ_axlet-i petwork; . : | :

8 ﬁaging network;

- o 4 = ot hm o bt e e S S - p—— 3

an FM broadcast network.
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at |least one oilier position-deternination node for determining a

geol ocation of the ALCD. ..... :129: ... The ALCD of claim 128 wherein the
first node position- determination . Mode is selected froma group
consisting oft 79 9 GPS~si andal one node; a OPS. aut ol ox ous node; a

CPSnet woxk ai ded node; a OPS-network ce .tri npdO; aaetwoxk~based node; a
xevexse~ ndi ng node; and an augaet ecl *at oonous node. 130. The ALCD of claim
129 wherein the at | east one other positions deternination node i s

sel ected froma group conS|st|ng of : GPS, st andal one node; g nt ononous

nmode; a GPS-net woxi Iml%wllclﬁllmwﬂpﬁs1wb%§ﬁ%m e
reverse-tiding m)delqz'5 ghgh&gﬁg"ﬁém ed- aut ononous node.

{BRE 802,11 wirclens network,

126, The; method of claim 125 wherein the geoloeation of the ALCD is

| determined wHlizing GI’Swmgnals from at least one GPS saicllite and tha m:forma.hon

from fhe seeond souree.

p

427, Themethod of claim 119 further inonding selectively displaying fhe

determined genlocation of the ALCD on t‘.ne ALCD. -

128, AnAided Lo@ation Comn}miqation Device (“ALCD™), the ALCD
comprising:

- proominynicition-seetion-far gomamunicating Wltha_wixﬁﬂess oMM EAEORS - e e i <

network; and

8 pomhonndetex:mmatmn secnon hawng a GPR-teceiver, wherein the pprsitic'm-,

. detérminauon secnon 15 capable of selectively sthchmg between

a ﬁrst mpde pos1t1on—datermmatmn mode and

least one 01]131 pos1t10n~determmatm11 mode for determmmg a geolocaﬁon

of the ALCD

o o n ks i s S e P =

) \ “_ . The ALCD o‘f claun 128 Wherem ’rhe ﬁrst modeposnmnudetennmahon- e

mo dé is selected from a group cons1shng of:

9




131." TIlieALCDof el aim 130 whereinthe selective swi tching occurs
substantially sivaultsiieously with the determ nation of a geol ocati on of
the ALCD. 132. |'|eALCD of claim 130 wherein the comuni cation section is
capable of selectively sending a deter ed cation of the ALCD to

geol ocation see ver. 8D 133. The ALCM of o0l thi 1132 wherein the

eoMM M cati on section bbciudes a wireloss receiver. 134, The ALCD of claim

x. 33 wherein the s @hl ug of the pQS ica ~~letenmnaxaation sea
@ is performed:- aut‘%‘%&%@%ﬁﬂémg ‘by the ALCD, 135. The ALCP of claim 134

wherein the selectiv gof the position-cietaroftation sectionis
performed autol natl‘?:@])qs%%oggﬂ 1'ﬁgmcom"runl catian section. 136. The ALCD of

cl ai m133 wherein th el ec Wt ching of the position'determ nation
section is perfor rre%l %%Q%hﬁgdﬁt he ALCD. 137, The ALCD of clai m 133,

wherein the selectiv W tc dche posion-determ patiozl section-is
performed manual |y a@l’§ﬁ‘{§“’ gﬁ%?%gtl on section. 13%, The ALCD of claim 129

or 130, wherein the auggvra? E gLt ononmous nmode Utilizes a network resource
sel ected froma gro@p¥ {n ng of. ‘a conputer network; a conxlui icatim

network; an a wreless netivor 1
' 8 rcvarsc«m&mg fod&: and

an augmented-autonomous mode.

130. ‘The ALCD of clgim 120 wherein the at least one other position-
determination mode is seiecteri from a group consisting ‘of'.
| CPS-standalone mode;
a (PS-gutonomous mo de;
2 GPS-network aided mode;
. .p-EPR-networkcentrie medey — - T T
network-based mode; |
é:everse;aiding mode; and

an angmented-autonomous mode,

13.1 * The ALCD of claim. 130 Wherem the selectwe switching oceurs

substantially snnultaneously w1th the deienmnahon of a geolocation of the ALC]?.

. 132 The A’LCD oT claam 130 whemm the commumcation sectmn is: capable -

of selechvely sending 2 detelmmed geolocahon of ﬂle ALCD {0 & geoloca.tlon server.

e I
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189, The ALGA ot" 1110,1 1111 Ats ,. _..... . Wreless network. , 140; The
ALCD O dJair 158 whexeizz e wire ess aaetwoxl ~ is an | EEE $02. 11 wi rel ess
network, 141. Tie o clam 129 or 13a, wherein the augnent ed- aut ononous node
utilizes an external device that is namable of trans7xmtti .g
augnent ed- axda~ag information. 142. The ALCD of claim 141 wherein the
external device utilizes a wreless transanission to ansmt the
augnented~aidin i formation. Bll ketODth ransm S8ion. 144. The AL CD of
claim 142 wherein the wireless transm ssion includes gn !&EEL 1%26?;'&11
transm ssi ox-. 145'. Th i %Wmmwﬁve ENEERINe. ifce
includes a GPS w rellaéssﬁe-radgg%%lrnam%&a ~a7xn ~'u W xgsvua , , ~+n rv

. W, ~ . 146, Tile ALCD O wireless tral mssion.to transmt the-
aug =nt ed~ai di ng”lm]f?s%mﬂ’?‘l on. 147, The A LCD of. clans 146 wherein the
noa~~w xeless t ax s scion incl ud'es a serial connection, 148, The ADCD of
claim 146 wherein the non-wreless transm ssion

134, The ALCD of olmm 133 wherein the selective swﬂc’hmg of the-

posifion-determination seption is performed mutomaticaily by the ALCD

135, The ALCD of claim 134 wherein the selective switching of the .

posiﬁon—&étarmination section is performed automatically by ﬂ'a.c communicafion

section.

136, The ALCD of claim 133 wherein the seleciive switching of the

posiﬁon-detemﬁnaﬂbn section is performed manvally by the ALCD.

137 Tile ALCD of claim i33, wherein the selective switchi_ngof the '

positidn—detcrmiﬁaﬁbn section is performed manually at the 'p-ommumca‘_clon seetion,

o . : ' 133 The ALCD of claim 129 or 130, wherein the augmcnfed-autonomous-

modeutilizes a network resonrce selected from & group consisting of:

p computet network;

o communication network; and o o _ B

A hireless pefwork T T
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1:49. The ALCD of claim 146 wherein the non-wireless transm ssion includes
an electrical connection. X60 The ALCD of cl ai m 149 wherein-the external
device includes aUattery LLU,.uiv-a.+ 151. The ALCD of alarm 141 wherein
the external device inc~ides a stationary abject. 152, The ALCD of claim
151 wherein the stationary object includes an EXIT sign. ...... 153: The
ALCD of claim 151 wherein the stationary object includes a traffic sign,.
83 154 The ALCD ofl%%ai 0. W3 Epiergh nod Mewst ati-enary obj ect includes a light
post 155, The ALCE*OT" el'a m 141 wherein the .augtucntea~ai di ?ag ifoxration
auci. des the 10 Cationci ormation for the-external device, 156. The ALCM
of alai .141 mﬁ@ﬁ@ﬁﬂmwg"augneited-aiding information includes epheneris
data fax the GPS satellites; 157. The, ALMof claim 129 or 130, wherein the
position dotemaination section swtches between. the GPS-st | one node
and t .e at |east OE@_0&§§ GB%?dWQﬁHS&ﬂﬁﬁhdhmﬁwﬂﬁﬁH@-OQV%W% turs. 15g.
The ALCD of clairl a*ts7 rern the predeterm ned event is manually ‘

selected by a ”g%ﬁ.rli wireless network.

141, The ALCD of claim 129 or 130, wherein the augmantgdjautonomqus

mode utilizes an external device that is capable of {ransmifting angmented-aiding

nformation.

142 Tﬁe ALCD of claim 14;1 wherein the B?:temal' d_evioe utilizes a wireless

transmission to fransmit the angmented-aiding infgnnatlon.

| ‘ '4ﬂﬂ%""ﬂﬁmﬂﬂﬁﬂ)ﬂfﬂﬁhﬁﬂAéﬂﬂﬁEﬁﬂﬁhﬁﬂ@ﬂkﬁ&Eﬁﬁﬂﬁﬁﬂ@ﬁiﬂ@ﬁﬂﬁsﬂww_~~~w~w~~n

Bluetooth transmission. .

o

144, The ALCD of claim 142 wherein the wireless transmission includeg an -

| | [EER 805;.11 ‘transmission.

14.5' The ALCD of claim 142 rwherein fhe external device includes %GPS

Wireless IB-I.adiator. . . so i e mmnen e PR ...:_.....nn. ent ne e pami b e we

T
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159. The ALCD of claim 157 wherein the predeterm ned event is initial

acqui sition of

at least One GPS satellite signal. 160. 'I."'he ALCD of claim

159 wherein the selective switching of the GPS receiver switches the
position-determ nation section from the at | east one other

position-detol muation node to the GPS-standal one node. ' 84 161, The ALCD
of claim 160 wherein the ALCD is capable of receiving information from a

second source.

selected froma gr

mobil e radio ("

network; a nor¥

162. The AL : c1fiak Mvh@du wherei-n t-he second source is
%gpepg% SI sIt9|Bfn°g of:, a Bluetoatla network; a specialized
?\R])"? net wor %ﬁw?mlgﬁﬁ%@a@n@wmmmnmﬁ%ati on system ("PCS")

SOPROLSIPS cal  ar ea. network; a wireless |ocal area

network; an infrared network; a paging network; _:..:a .o0-=way-pa g-ne
.vorl ;-an an FM broadcast network, 163. The ALCD of claim 162 wherein the

wi rel ess | ocal

ALCD of claim 162 whek ei

ST

‘- gharger forthe ABED - "

area_pet EF%-EBQO%HM BRByRR thina-wiedes Faed k. 164. The

€ol ocation of the ALCA is

inchudes a serial conneetion,

148, The ALCD of claim 146 wherein the nonrwiréless—ﬁansmiss‘inn

includes an Bthernet eonnection,

-

149. The ALCD of claim 146 wherein the non-wireless fransmission

inchydes an glecirical connection.

150. The ALCD of claim 149 wherein the external device incl}ldes a battery

151 The ALCD of cgim 141 wherein the extorial device ncludes &

stationary ohject.

15, The ALCD of claim 151 wherein the stafionary object includes an

EXIT sign.

oy o b o e ¢ gt n ks pany pom 4 e A

‘:[‘]ie' ALCDof clﬁ;;;'i'si"wherein"the-staﬁonary--object-includes‘a- e

TR

traffic sign,
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determ ned utilizing CsPS~si nals from at | east one, GPS satellite and the
information fromthe second s6 ur66. 165, The ALCD of oiatl. tau wzx
XUXX~ |, .~ ,~~ . ~ ~ ..... ~ det e~xaxi ned gool oeati.oxx of the A LCD. 165,
The ALCD of e€106i m 1~0 wherein the ALCD is a. sigal tegrated cirott, 166.
The ALCD of claim 1 PO wherth the ~asitionndeterxaaizxatla secti anis a
signal integrated cireiit, . 167. The ALCD of claim 130 further includiaa.g
a second eoxnununi Qati.on section. 168. An Aided LocatiomCo | nl ntatxo .
Device ("ALCD'the ALCD xncpns for conrnunicatl g mﬁthla'mﬁreleis .

Com uni cati ons nEtmgfk'1?gﬂcﬁ%f%§h§hﬂﬂﬂﬁﬂhﬂkeHMhmmme@@@ngﬁsﬁ‘Wﬁhg a (p$
zeceiver; wherein t Jpgg ion determnatintt sectioni scapabl eof

sel ectively swi tcci ngbetween a Ent node Positiondeter ination node and. at
| east one ot herPPbsi ti on- det er ni uat xon node for determ ning a geol ocation
of the ALCD. 051~7D-[~Et~J' 11 71n&t 1012 ., 169: Tlie ALCD 'bf'alai a 68
yvhereln the first anode node is selected froma group eonsisixng of:

155, The ALCD of claim 141 wherein the angmented-aiding information
sacindes fhe looation informetion for fhe external doviee,
156, The ALCD of elaim 141 whetein the angmented-aiding information

incndes ephemeris data for the GPS satellites,

157, - The ALCD of claim 129 or 130, wherein the posiﬁon—detgminaﬁonv

secfion switéﬁes between the GPS-standalone mode and the at least pne o’rh.er mode

when a Predetermined event 0ceurs.

158 The ALCD of claim .157 wherein the predetermined event is manually

 selecied by a user.

159, 'The ALCD of claim 157 wherein the predetermined event 1s initial

acquisition of at least ong GPS sateﬂite_ signal.

g of the GPS

160. The ALCD of claim 159 wherein the selective switchin,

e .j;édéiiféi‘ Fwitches 'ﬂié'ﬁb‘éiﬁdﬁé‘deternﬁnaﬁonj'seption"ﬁom‘the"a,.t '1ea,s‘;'one, :oﬂler-w- R
po sitiop-etermination mode to the GP S-standalone mode.

N -
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96 GPS-standal one nove; a GPSaut ononobuS node; a GPS
GPS~net woxl ¢ Centi o Mode; network based node; a rese* ding node; and an
augu~ent ed~aut o onmous node, 170, The ALCD of elaiml| 69 W. exeul the at

| east Pile other position- deternainatioza node is selected froma group
consi sting o GPS, standal one node; a CPS-aut ononous. node; aGPS S--. OLetwOTk
ai ded node; network based node; a reverse-aiding node; and an

augnent ed_aut ononous node. 171. An Aided Location. Communicati on Device.

("ALCD'), the A.LCD conprising; means for co nunicating-with a wirel ess
comm uni Cat'i ons network

The, - f ERNADED 1d:€1§’$¢qei'vé#g otie
ALCD, wherein b e..Hdt e%%@%ﬁga% TR vneieh trprped '

neans i s capable of selectively
swi t chi ng bet ween 87 _
) information from a second source.

twoxk ai dCd node; a

162. 'The ALCD of claim 161 wherein fhe seeond source is selected from a
group _csc.)nsisting, of:
* aBlugtooth network;
3 spaciaJiZad mobile radio (‘_‘SMR”) network;
ai:crsonal copmunication system (PCS”) network;
2 non-wireless local area neiwork;
a wireless local area networlk;
an infrared network;

" apaging network;

, _ e e Iaﬁdm&??agiﬂgﬂetwbﬂﬂm@“‘"‘"""."'”‘"""”"”‘“”"'“"“'“"'"‘"‘_"“‘I""'"""""“"""_ : .,,_.____

an FM broadceast network,

163 'ihe ALCD of claim 162 wherein the wireless jocal area networlk is en

{RER 802.11 wireless network.

. - 164, The ALCD of clsim 162 whetein the geoloostion of fhe ALCD 15

detemﬁad wilizing GPS-signals ﬁom 'latilea,ét one GF'S satellite land the information

© = oo flie kecond SOUTee.
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a dust node position-determ nation node and at |east one other posltion,
determ nation node for d.etenring a geoxooei .on of the ALCD. 172, The ALCD

of claim 171 Wherein the fast node position.- deterxxaar

iatiorr. node is

se eeted froma STOUP -Onsiotiug O'. GPS-standal one node; a On-aut ononopus
D ode; a GPS network aided node, a GPS-network centric node; network based
node; a reverse-aiding node; and an augnent ed- aut onomaus node. 173, The

ALCD of claim 172 "Y'Bg eh{ikmé‘ﬁcldiﬁasbmﬁemmmemv@eswi- on- -
ected

det ezpvpat i on. rmde i

frown a group consisting of. GP S, standal one

node; a GPS - a ono @Rgmnet wor k ai ded node; a GPS i.etwork
AR Lot

centric node;

node; areverse-arci ng I no e an an

augna~ented-autonom)us node. . 88

| T compnsmg

165 | The ALCD of claim 130 wherein the ALCD is & signal intograted
pirouit.

166, The ALCD of dlaim 130 wherein the position-determination seotion is

a signal integrated eireuit,

167. The ALCD of claim 130 further including a second communication

section.

168. An Aided Location Qommunicaﬁon Device (“ALCD’.’), the ALCD -

megns for commwncating Wlﬂl a wir eless comniunicaﬁons network; and

posﬂ:mn—-determmatlon scctlon havmg a GPS-feceiver, wherein the position-

determination section 1s.capa,“ble of salectlvely switching b etween

- afirst mode pos1ﬁon—determmanon mode and,

at 1east one other posmon-detcrmmatmn mode for detenmnmg a geolocahon

' ofthe ALCD.

pasiiion—idetemnjn;aﬁon— m

B The ALCD of cleum 168 whewm ﬂle ﬁrslmoda

modeis selectad from & group consisting of:

B6



174, The ALCD of clai i -
Feceiver. 89 aim 173 wherein determ ning neans includes a GPS-

GPS-standalone Mmoae,

» GPS-autonpmons modc;.

s GPS-network aided mode;
o (iPS-network centrie mode;
network-based mode;

s reverse-aiding mode; and

an angmented-autonomous modle,

170, The ALCD of claim 160 wherein the at least one other position-
' deteﬁnjnaﬁon mode 1s selected from: & group consisting of:l
GPS-standalone mode;
2 GI_’S;athnomous_ mode;

a GPS-network aided mo de;

e e EP SenEAWOT CODIT - MOAE - — -
netWork—bas_éd mode; -
a reverse-giding mode; and

an apgmented-anionomous roode.

171. An Aided Location Communication Device (_“ALCD”), the ATLCD
© comprising!

neans for communicating with & wireless commmunications nefwork; end

U Means -for'determhﬁng-ﬂlc@osition~of—the A.LGD,-whcrem.ﬂle..determJn" ing.

" means is capable ofse_leoﬁvcly Switching'betwcen

I,



o first mode ppsition-Geteriunation Mo auu
at least one ofher position-determination mode for determining a geolocation

of the ALCD.

172, The ALCD of claim 171 wherein the first mode position-determination
mode i éalcctcd from é group cﬁns;sﬁng of:

GPS-standalone mode;

a GPS-antonomons 0 de;

8 G?S-netwbrk pided mode;

a GPS-network ceniric mode;

 network-based mode;
a reverse-aiding mode; and
an spgmented-autonomaus mode.

173, ‘The ALCD of claim 172 wherein the. ;at'lca_,stloﬁc other posiﬁon—
determination mode is gelected from & group cornsisi;ing of
GPS;standaloﬁe mode; |
a GPS ?'cl_utonombﬁs mode;
. 2 GPS-network aided mode;

a GPS-network ceniric mode;

network-based mode;
- 'ﬂre'veigé_ﬁidiﬂgmbde‘;"an'd" . enii .u.. e mm e iemm e 4 ee e s b wmmeommarma AR s mre e

an engmented-antonomous mode.

88



174, The ALCD of cleim 173 wherein determining means includes 8 (P8~

PEOEIVER
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