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M:ETHOD AND APPARATUS TO AlTTOl\JATfCALLY TRlGG"E'R 

POSITION LOCATION :FIXES J<'OR EXTERNAL l>EVIC:ES 

CROSS-REFERENCE TO RELATED AP.PLICA TlONS 

[0001] The present application claims priority to U.S. :Provisional Application No. 

601729~300~ filed by Sanjeev Khushu; et al. o-n October 20~ 2005. 

FIELD OF THE lNVENTfON 

[00021 The present invention generally relates to communication systems, 'More 

particularly, the present invention relates to a method al1d an apparatus to automatically 

start and/or stop the generation of position location data for position location functions 
in external devices, which a:re adapted to be electrically coupled to and electricaJly 

decoupled from a mobile statt{.)11, 

BACKGROUND OF THE INVENTION 

[60031 A stand alone, independent, and portable global positioning satellite (GPS) 

receiving device generates position location data ·when it is turned on and ope.rational. 

[0004] Mobile stations, such as cellular telephones, may generate position location 

data, either alone, via an i.ntegrated GPS rece.iver, and/or in combination \.:v.ith a 

communication system (e.g,, a cellular telephone system) when the rnobile station is 

turned on and opera tio:nal, 

[0005} Some external devices have position location functions that use or require 

position location data,, but do not have m1 integral position location device. such as a 

GPS receiver. Such external devices may be connected to a stand alone, .independent, 

portable GPS receiving device to receive the position location data. when the GPS 

receiving device is turned on and operational. Since the prirnary fu.nctio11 of the GPS 

re~eiving device p1imarily is to detennine and generate position location data, the GPS 

receiving device is turned on when the external device needs or requires the position 

location data~ and the GPS receiving device is turned off when the external device does 

not need or require the position location data. Turning on and off (e.g .• manually) the 

GPS receiving device conserves resources, such as the portable pov/er supply, 

processing, memory, net\.vork usage, etc, 

(0006} Some positi.on location devices or fhnctions, '\.Vh.ich are internal to, integrated 
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·"vith, and embedded in a mobile station, receive _position location data from the mobile 

station .in response to an int:emally generated tdgge.r o.r request, such as via an 

applica.tion program interface (A.Pl). Such a trigger conserves resources, such as the 

portable pov.,1er supply, processing~ men10f)'; netw<)rk usage~ etc. \Vith the mobile 

station. Such a trigger is practical and reasonable to implement in the mobile station, 

since the internal position location device and the mohile station are designed to "vork 

together and are designed at the same time. 

[00071 Connecting extern.al devices, ha.ving position location devices or functions, 

to a mobile station, having the ability to generate position location data, presents an 

undesirable engineeri11g trndeoff \:\lhe.n an exJemal device is connected to a mobile 

station, the mobile station does not kuow when to start and/or stop generating the 

position location data. For example, when the mob.ile statkm is turned <.m and 

operational to generate the posh.ion location data for the position location devices or 

functions in the external device, valuable resources may be unnecessarily consumed, i..f 

such position location devices or functions do not im.mediat.ely or regularly need or 

require the position location data. Further, unnecessarily consuming the mobile 

station< s resources has a detrimental effect on other fonctions h1 the mobile station that 

rely on the same resources. For example, unnecessarily generating position location 

data that are not used by the exter.na.1 device drains the mobile station's battery, which in 

ti:im reduces the mobile station's talk time or standby time. 

('00081 A1tenmtively, if the mobile station is tun1ed on a11d oft: like the stand alone, 

independent, portable GPS receiving device described above, to conserve the mobile 

stations resources. then other desirable functions of the mobile station are not available 

to he used when the xnob.ile station is turned off For example, the mobile station cannot 

remain in standby rnode, wait:ing tbr a:n incoming calt~ vihen the ·mobile statk1n is turned 

off. 

[0009} Therefore~ there is a need for a method and an apparatus to automatically 

start and/or :si;Qp the gene.ratiun of position location data t:hr position location foncti<.ms 

in external devices~ which are adapted to be electrically coupled to and electrically 

decoupled from a mt)bHe station. 

SUl\IUVlAR Y OF THE INVENTION 

(00101 The present invention indudes a method and/or an apparatus, which 
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perfom1s the method, The apparahts include data processing systems, which perform 

the method, and computer .readable media storing executable applications: which, when 

executed on the data p-rocessing systems, cause the data processing systems to perlbnn 
the nl ethod. 

[0011] According to one aspect of the present invention, the method .and the 
apparatus automatically start and/or stop the generation of position location data fo.r 
position location functions in external devices, that are adapted to be electrically 

coupled to and electiically decoupled from a mobile station. 

[00.121 According to another aspect of the present irrvention, the method and the 

apparatus, employed by a mobile station~ determine \vhether the mobile station is 
electrically coupled to or electrically decoui}led fro.m an external device. The method 
a.nd the apparatus determine .furthe.r whethe.r a. position locatkm function in the external 

device is active in response to detenni.ni:ng that the mobile station 1s eJectrica.l!y coupled 
to the ex'iemal device, The position location function in the external device performs a 

position location operation in .response to receiving position location data from. the 

mobile station. The method and tlw apparatus generate position location data for a 
position .location function in the external device in response to determining that the 

mobile station is electrically coupled to the external device, and in response to 
determining that the position l.oca.tion function in the external device is active. The 
method and the apparatus do not generate position location data for the position location 

fonction in the extern.al device in response to detem1.ining ihat ihc mobHc station is 
electricaHy decoupled from the external device~ or in response to detern1ining that tile 

position location function in the external device is not active. 

(00131 These and other aspects of the present invention \.vil! he apparent from the 

a.ccompanying dra\.vings and from the .following detailed description. 

BRIEF .DESCRIPTION OF THE DRA \VINGS 
[00141 Aspects of the present invention are illustrated by way of examples and not 

limitation in the figures of the accompanying drawings, in which like reforence numbers 

des1gnate corresponding elements. 

[0015] FJG. l illustrates a block diagram .representation of a comnm.nfoa:t:ion system, 
including a mobile stati~).n and a. device, according tQ one embodiment of the present 

invention. 
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[0016] FIG. 2 illustrates more detaHed block diagrams representing the m<.)bile 

station and the device, as shown .in FJ:G. l, according tn one emhodhnent of the present 

invention. 

1:00111 :FlG. 3- illustrates a method, which may be employed by the mobile station. 

as shown in FJG. 2, according to one embodiment of the present invention. 

DETArLED DESCRIPTION OF THE EMBODIMENTS 

("00181 The foUo .. ving description .and dra.•;.vings are illustrative of the invention and 

arc not to be constmed as limiting the invention. Numerous specific details are 

described to provide a thorough understanding of the present invention. Hmvever, in 

certain instances, well-known or conventional details are not described in order to avoid 
obscuring the description of the present invention. Reforences to one embodiment o:r an 

ernbodiment in the present disclosure are not necessarily to the san:1e embodiment. an<l 

such references include one or more embodiments. 

('.gg~An~ml9.~Ji5:)!1 .. fo:.~1~nLlQ 

('00191 FIG. 1 illustrates a block diagram representation of a. communication system 

.1 O («systenf'), including a .nwbUe station 23 and a device 25. The system t O includes a. 

Global Positioning Satellite (GPS) system l 1, a cellular system 12, and a landline 

telephone system 13. The GPS system 11 includes multiple GPS satel!ites 14-17. The 

cellular system 12 includes multiple cellular base stations 18-20, a cellular switching 

center 21, and a location server, vvhich is othen:~lise called a poslfiun determining entity 

(PDE) 22, A ceflular mobile station 23 ("mobile station''') includes a GPS receiver 24 

that. communicates with the GPS 11, and includes a ceHular transceiver 32 (shown in 

Ff G. 2) that communicates \-vith the cellular system ·12. The device 25 has a position 

location function 26 and communicates '"lith the UH)bile station 23. 

[00201 ·111e communicatio11 system 10 provides wireless communications for the 

mobile station 23, a.nd is not limited io cellular, fixed wireless, PCS, or satellite 
communications systems. The communication system 10 may provide for multiple 

access communications, in accordance with any standard or protocol, such as, for 

example, CDMA., TDlVlA,. FD!VlA, or GSJVl, or co.rnb.inations thereof. 

GPS system 11 

(0021 J The GPS system l 1 is a coHec:tion of satellites, such :as GPS satellites 14-17, 

each of which travels in a pn."Cise orbit above the earth's surface. Each satelHte 
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transmits a signal modulated ·\.vith a pseudoNnoise (PN) code unique to the satellite. 

Each PN c:ode comprises a predetermined number of chips. Fo:r example, the PN code 

is a sequence of 1,023 chips that is repeated e·very millisecond. A GPS receiver, such a.s 

GPS receiver 24, receives a composite signal comp.rising a mixture of signals from each 

of the satellites that are visible to the GPS receiver. A signal detector in the receiver 

detect<> a transmissio:n from a particular sateHite by detennining the degree of 

correlation bet1:vee11 the .received signal and shifted versions nf the PN code tb.r that 

satellite. If a. peak of suffic.ient quality .in the correlation value for one of the shift 

offsets is detected, the OPS receiver is considered to have detected the transmission 

from the satellite. 

(00221 To pe.rt'onn position location for the mobile station 23 in wireless cellular 

networks (e.g., ceH.ular system 12), several apprnaches perform a positi<Jn calculath.m 

using a llutnber of geon1etricaUy distinct measurernents, such as range, pseudorange~ 

round trip delay and others that are associated \Vith distinct reference points (e.g., GPS 

sa.te!Htes, psemloUt:es, base stations, surface of the earth). 

("00231 One approa.ch, called Advanced Forward Link Trilaterntion (AFLT) or 

.Enhanced Observed Time Difference (EOTD), measures at the mobHe station 23 the 

times of arrival of signals transmitted from each of several base stations (e.g., 

transmjssions from base stations 18, 19, and 20). These times are transmitted to a 

Position Detem1ination Entity (PDE) (e.g., a location server). which computes the 

position of the rnobi.le station. 23 using these times of reception.. The transmit times at 

these base stations are coordinated such that at a par6cular instance of time_, the times­

of-day associated with multiple base stations 18-20 are within a sp(,>cified error bound. 

The accurate positions of the base stations 18-20 and the times of reception are used to 

detennini.n.g the position. of the tnobiJe station 23. 

[00241 rn an AFLT system,. the times of reception of signals from the base stations 

l 8-20 are measured at the mobile station 23. This timing data may then be ust."<l to 

compute the position (rf the mobile station 23. Such computation may he dmle at the 

mobile station 23 or at the location server 22~ if the timing infonnation so obtained by 

the mobile station 23 is transmitted to the locatio.n server 22 via a communication !ink 

Typically, the times of receptions are communicated to the location server 22 through 

one of the cell.ular base stations 18-20. The locatk)n server 22 is coupled to .receive data 

from the base stations through the mobile switching center 2J. The location server 22 
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may include a base station alma.nae (BSA) server,, which _provides the location of the 

base stations and/or the coverage area of base stations. l\herna:tively, the location server 

22 and the BSA server n1ay be separate ·from each other, and the location server 22 

C(munun.icates 'I-Vi.th the base station to obtain the base stati<.m ahnanac for position 

determination. The mobile switching center 21 provides signals (e.g., voice, data, 

and/or video cornmun.icatinns) to and from the hmdline Public S\.vitched Telephone 

System (PSTS) 13 so that signals .rnay be conveyed to and from the mobile station 23 to 

other telephones (e.g., landline phones on the PSTS or other mobile telephones). In 

some cases, the location server 22 may also communicate \vith the mobile sv.:itching 

center 21 via .a cellular link. The location server 22 may also monitor emissions .from 

several of the base stations 18-20 in an etlbrt to dete:nnine the relative timing of these 

emissions. 

("00251 t:n another approach, called Time D.ifierence of A.rriva1 (TDOA), the tirnes of 

reception of a signal from the mobile station 23 is measured at several base stations 18-

20. Thjs thning data may then. be communicated to the location server 22 to compute 

the position of the mobile station 23. 

[00261 Yet a third approach of doing posido.11 location involves the use .in the 

mobHe station 23 of a receiver for the United States Global Positioning Satellite (GPS) 

system or other Satellite Positioning System (SPS), such as the Russian GLONA.SS 

system or the proposed European Galileo System. The GLONASS system primarily 

differs from GPS syste:m i.n that the emissions from different sateUites are differentiated 

from one another by utilizing slightly different carrier frequencies, rather than utilizing 

different pseudorandom codes. In this situation. substantiaHy all the circuitry and 

algorithms described previously are applicah.le. The term 11GPSu used herei.t1 includes 

such alternative satellite poshioning systems. including tbe Russian GLONASS syst.ern 

and the proposed European Gali1eo System. 

[.0027} In the third approach, the GPS receiver 24 estimates its location by detecting 

transmissions .from at least four of the satellites. For each detectt.xl transmission, the 

receiver uses the shift in the PN code to estimate the delay (in tem1s of chips or fractions 

of chiJ)S) betvveen time of transmission and tinie of arrival. Given the known. velocity of 

the transmission, the GPS receiver estimates the distance between itself and the satellite. 

This estimated distance defines a sphere around the satell.ite. The GPS receiver 24 

kncJ'\VS the precise orb.its and positions of each of the satellites, and continuously 
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receives updates to these orbits and positions. From this information, the GPS receiver 

24 is able to detenni.n.e its position (and the current thne) .from the point ·where the 

spheres for the four satellites intersect 

[00281 Although the methods and apparatus ('>-f the present invent.ion have bee1' 

describ{.>d with reference to GPS satellites, it wiH be appreciated tllat the description are 

equally applicable to positioning systems which utilize pseudolites, or a cornbination of 

satellites and pseudolites. Pseudolites are ground-based transmitters, \vhich broadcast a 

:PN code (similar to a GPS signal) modulated on a.n L-band carrier signal, generally 

synchronized with GPS time. Each transmitter may be assigned a unique PN code to 

permit identification by a remote receiver. Pseudolites are useful ill siiuations vvhere 

GPS signals from an orbiting satellite might be unavailable, such as tunnels, mines, 

buildings, or other enclost,'<l areas. The term 11 sa.tellite~\ a.s used he.rein, is intended t{) 

include pseudolites or equivalents of pseudo!.ites, and the term GPS signals, as used 

herein~ are intended to include GPS-like signals. from pseudolites or equivalents of 

pseudoli tes. 

[60291 Such a method usmg a receiver for SPS signals may be completely 

auto1mmous or may utilize the cellular network to provide assistance data or to share in 

the position calculation. As shorthand, these various methods are referred to as '"GPS.,, 

Examples of such methods are described in U.S. Patents 5,945,944; 5,874,914~ 

6,208,290; 5,812,087; and 5,841,396. 

[00301 For instance, U.S. Pa.tent No. 5,94:\944 describes a method to obtain fron.l 

cellular phone transmission signals accurate time information, which is used in 

combination with GPS signals to detennine the position of the receiver. U.S. Patent No. 

5,,.874,9.14 describes a .method to transmit the Doppler frequency shifts of .in view 

satellites tQ the receiver through a cmnmunication Hn.k w detennine the position of the 

receiver. U.S. Patent No. 5,874,914 forther describes a .method to transmit satellite 

almanac data (or ephemeris data) to a receiver through a communication link to help the 

receiver to deten:ni.ne its positinn. U.S. Patent No. 5,874,914 also describes a lnethod w 
lock to a precision carrier frequency signal of a cellular telephone system to provide a 

reference signal at the receiver for GPS signal acqu.isiti.on. U.S. Patent Nn. 6,208,290 

describes a method to use an approximate location of a .receiver to determine an 

approximate Doppler for reducing SPS signal processing time. U.S. Patent No. 

5,812,087 describes a method to compare different records of a satellite data message 
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received at different entities to determine a time at 'Which one of the records is received 

at a .receiver in order to detennfr1e the position of the rece.iveL 

("00311 ln practical lmv-c.ost implementations, both the cellular communications 

receiver 32 (shown in FlG. 2) and the GPS receiver 24 in the mobile station's 23 are 

integratt.>d into tl1e same endosure and, may in fact share common electronic circuitry, 

such as. receiver circuitry and/or antenna. 

(00321 ln yet another variation of the above methods, the round trip delay (RID) is 

found for signals that arc sent from the base station 18, 19, or 20 to the mobile station 

23 and then are retumt.>d to the corresponding base station 18, 19, or 20. In a similar but 

altemative method, the round trip delay is Jou.nd for signals ihat are sent from the 

mobile station 23 to tJ:w base station and then returned to the mobile station 23. The 
round-trip delays are eac.h divided by t\.vo tQ detenn.ine an estimate <.)f the one-way time 

delay. Knowledge of the location of the base station, plus a one-,vay delay constrains 

the location of the mobile station 23 to a circle on the earth. Two such measurements 

from distinct base stations then result in the intersection of hvo circles, v.rhich in turn 
consh'ains the location to two points on the earth. A third measurement (even an angle 

of arrival or cell sector) reso.Ives the ambiguity. 

[0033] A combination of either the AFLT or TDOA 'With a GPS system is called a 

"hybrid" system. For example, U.S. Patent No. 5,999, l24 describes a hybdd system, i.n 

\Vhich the position of a cell based transceiver is detem1ined from a combination of at 

least: i) a time measurement that represents a time of travel of a. message in ihe cell 

based communication signals between the cell based transceiver and a communication 

system, and ii) a time measurement that. represents a time of travel of an SPS signal. 

(00341 Altitude aiding has been used in various .methods for determ.hfrng the 

position of a mobile device. Altitude aiding is typically based on a. pseudo­

meas.urement of the altitude. The b10wledge of the altitude of a location of a mohHe 

station 23 constrains the possible positions of the mobile station 23 to a surface of a 

sphere (or an elJipsoid) \\>ith its center located at the center nf the earth. This know-ledge 

may be used to reduce the number of independent measurements required to determine 

the position of the mobile s.tatinn 23. For example, U.S. Patent No. 6~061~018 describes 

a method where an estimated altitude is detemli.ned from tJ1e infomrntion of a cell 

object,, vvh.ich may he a cell site t:hat has a cell site transmitter in communication ~vit:h 

the mobile station 23. 
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f:0035} 'When a n1ini.mlun set ofrneasorements are available, a unique solution to the 

navigation equations can be determined for the position of the mobile station 23. When 

more than one extra measurement is available, the «best" solution may be obtained to 

best fit all the available .measurements (e.g .• through a least square solution proce.-dure 

that minimizes the residual vector of the navigation equations). Since the residual 

vector is typically non-zero when there are redm1dant measurements, due to the noises 

or errors in the measurements, an integrity-.rnon.ito.1.+ng algoritlun can. be used to 

determine if au the Jneasurements are (:onsistent >;1v"ith each other. 

[0036] 'For example, a. traditional Receiver Autonomous Integrity Monitoring 

(RA11\1) algorithm may be used to delect if there is a consist.ency problem in the set of 

the redundant measurements, For example,, one RAIM algmitlun determine.s if the 

magnitude of the residual vt.~tor for the :navigation equations is below a threshold value. 

If the magnitude of the .residua! vector 1s smaller than the threshold, the measurernents 

are considered consistent. ff the magnitude of the residual vector is larger than the 

threshold., there is an integrity problem., in v,rhich case one of the redundant 

measurements that appears to cause the most inconsistency may then be removed to 

obtain an improved solution. 

Ce1Iu1ar Svstem 12 

[0037J l'vlultiple cellular base stations l 8-20 are typically arranged to cover a 

geographical area wit11 radio coverage, and these different base stations 18-20 are 

coupled to a.t least one cellular switching center 21, .as is well known in the prior art .. 

'111us, mu1tip1e base stations 18-20 would be geographically distributed, but coupled by 

a cellular switching center 21. The cellular system 12 n1ay be connected to a nehvork of 

reference GPS receivers,, which provide difforential GPS information. and may provide 

GPS ephemeds data for use in calculating the position of mobile stations. The ceUular 

system 12 is coupled tl-u-ough a modem or other communication -interface, to other 

computers or network components, and/or to computer systems operated by emergency 

operators, such as the ]?ublic Safety Answering :PQints~ ~vhich respond to 91 l telephone 

calls. In IS-95 compliant CDMA systems, each base station or sector 18-20 transmits a 

pUot signal,. \.Vhich is modulated with a repeating pseudo-ra.ndo.m itoise (PN) code. 

which uniquely identifies that base station. For example, for IS-95 compliant CDMA 

systems, the PN code is a sequence of 32, 768 chips, which is repeated every 26.67 

mSec. 
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[0038} The location server 22 typically includes communication devices, such as 

1nodems or network interlace. The location server 22 may he coupled to a. number of 

different netvv·orks throLlgh communication devices (e.g .• modems or ot11er network 

interfaces). Such networks .indude the cellular switching center 21 nr multiple cellular 

s\vitching centers, !and based phone system switches, cellular base stations 18-20, other 

GPS signal receivers, or other processors or location servers. Various examples of 

methods for using a location server 22 have been described in numerous U.S. Patents, 

including: U.S. Patents 5,841,396, 5,874,914, 5,812,087, and 6,215,442 .. 

[0039] The location server 22, which is a form of a data processing system, includes 

a bus, '-vhich is coupled to a microprocessor and a ROM and volatile RAM and a non­

volatile memory (each not shown). The processor is coupled to cache memory (not 

shown). The bus intercon:nects these vari<.)t.tS components together. The location server 

22 may utilize a non-volatile memory, which is remote fron1 the cellular system 22, 

such as a. network storage device, which is coupled to the data processing system 

through a network hlterface such as .a. modem or Ethernet .interface. The bus may 

include one or more buses connected to each other through various bridges. controllers 

and/or ada:pters as are well k11ow11 in the art In many situations, the location server 22 

may pet±'orm its operations automatically without human assistance. ln some designs 

where hum.an. interaction is required, an. I/O controller (not sho\v.n) may communicate 

with displays, keyboards, and other liO devices. It \VHl also be appreciated that network 

computers and other data processing systems 'Nhich have fower components or perhaps 

more components may also be used with the present invention and may act as a location 

server or a. PDE. 

Jvfobile Station 23 and Device 25 

("00401 FIG. 2 illustrat:es more detailed block dia.grnn1s representing the rn.obile 

station 23 and the device 25, as shmvn in FJG. 1. 

1.0041.I The mobile station 23 includes a GPS antenna 30, the GPS receiver 24, a 

cellular antenmt 31, a cellular transceiver 32, a processor 33, a user interface 34., a 

portable pm.ver supply 35, and a memory device 36. The processor 33 farther includes a 

processor port 37 m1d other mobile fonctions 38- The memory device 36 further 

includes the method 39. 

[004:21 In the mobile station 23, the GPS antenna. 30 and the OPS receiver include 

circuitry, such as acquisition and tracking circuitry (not shown), for performing the 
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functions required for receiving and processing GPS signals. GPS signals (e.g., a signal 

transn1it.ted frorn one or .mo.re sate!Htes 14-17) are .received through the GPS antenna 3(} 

and input to acquisition and tracking circuit, which acquires tlle PN (.Pseudorandom 

Noise) codes for the various received satellites 14-l 7. Data produced by circuit (e.g ..• 

correlation indicators (not shm.vn)) are processed by the processor 33, either alone or in 

combination with other data received from or processed by the cellular systen.1 12, to 

produce position location. data 43 (e.g.~ latitude, longitude, time, satellites, etc.) 

[00431 The cellular antenna 31 and the cellular transceiver 32 inc!ades circuitry for 
pertbrming functions required for processing communication signals received and 

transmitted over a comn:mnication link. The communication link is typically a radio 

frequency communication link to another component, such as one or more base stations 
18-20 having communication antenna (not shm.v.n). 

('00441 The cellular transceiver 32 contains a transmit/receive S\.vitch (not shown). 

1.vhich routes communication signals (e.g., radi.o frequency s.ignals) to and from the 

communication antenna 31 .a.nd the trnnsceiver 32. :In some mobile stations, a band 

splitting filter, or "duplexer." is used instead of the T/R svdtch. Received 

comrnunication signals are input to a co.nununication receiver in the transceiver 32, an<l 

passed to processor 33 fur processing. Communication signals to be transmitted from 

processor 33 are propagated to nwdu!ator and frequency converter (not sho\.vn), each in 

the tra.nsceiver. A power amplifier (not slmvm) in the transceiver 32 increases the gain 

of the signal to an appropriate level for transmission to one or more base stations 18-20. 

[0045J In one embodiment of the mobile station 23, data generated by acquisition 

and tracking cin.~uitry in the GPS receiver 24 is transmitted over a communication link 

(e.g .. a ceHular channel) to one or more base stations :! 8-20. The location server 22 then 

determines the locatl.on of mobile station 23 based on the data from tbe GP.S receiver 

24, the time at which the data were measured; and epherneris data received from the 

base station's (.n.vn GPS receiver or other sources of such data. The position locatio11 

data can then he transmitted back to mobile station 23 or to other .remote locations. 

!vfore details about portable ·receivers utilizing a communication Hnk are disclosed in 

commonly assigned U.S. Patent No. 5,874,914. 

[0046] The user interface 34 further prov.ides a data input device and a data output 

device (each not: shown). 

(00471 The data input device typicar!y provides data to a processor in response to 
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receiving input data either manuaUy from a user Qr automatically from another 

electronic device. :For .manual input, the data input device .is a keyboard and a mouse, 

but also may be a touch screen, or a. microphone and a voice recognition application, for 

ex.ample. 

[00481 The data output device typically provides data from a processor for use by a 

user or another electronic device. For output to a usel\ the data output device is a 

display that gene.rates one or more display images in response to receivi.11g the display 

signals from the processor 33, but .also may be a speaker or a printer, for example. 

Examples of display images include, for example, text, graphics, video, photos, images, 

graphs. charts. fom1s, etc. 

(Q049f The memory device 36 represents any type of data storage device, such as 

co.mputer memory devices <Jr other tangible ·Or computer-readable storage medium, for 

exa.rnple. The memory device 36 revresents one or more rnen1rny devices, located at 

one or more locations, .and implemented as one or more technologies, depending on the 

pa1ticular implementation of the mobile station 23. In additirnl, the memory dev'"ice 36 

may be any device readable by a processor and capable of storing data and/or a series of 

instructions embodying a process (e.g.~ the method 39). Examples of the rnemory 

device 36 include, but are not limited to, R.A.M, ROM, EPROM, EEPRO!v1, PROJ\11, 

disk. (hard or floppy), CD~RO:M, DVD, flash memory, etc. 

(00501 The processor 33 controls the operation of the mobile station 23. The other 

mobile functions 38 .in the processor represent any or all other functions of the m.obile 

station 23 that have not already been described herein. Such other mobile fi:mcuons 38 

include, for example, operating the mobile station 21 to permit the mobile station tQ 

make telephone calls and communicate data. 

roo5l1 The processor 33 has at least one processor po.rt 37 an interface to t11e 

processor 33 that is adapted to provide the position location data 43. For exatnple, the 

processor port 37 may represent one or more dedicated or multiplexed ports on tJ1e 
processor 33 or tnay represent communications via the cellular tnmsceiver 32. 

(00521 The position location data 43 may ·be communicated via the processor port 

37 using any type of protocol. For example, the protocol .rnay he the NMEA 0183 

protocol or the proposed N~1EA 2000 protocol, which is defined .and controlled by the 

lJS based Natk)m~l Marine Electronics Association (NMEA), NMEA is a combined 

electrical and data specification for communication between marine electronics and 
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also, n:iore generally, Gl>S receivers, such as the GPS n .. >:ceiver 24. 11Je Nl\d.EA protocol 

is a means by which m.ari.ne instrnments and .most GPS .receivers can communicate -i;.vith 

each other. 

[00531 The Nl\.1EA Ol 83 protocol uses a si.rnple American Standard Code for 
Information Interc.hange (ASCII), se.rial communications protocol that defines hm.~· data 
is transmitted .in a 11 sentence11 from one "talker" to one or more "listeners". The standard 
also defines the co.ntents of each sentence (1nessage) type so that all Hste.t1ers can parse 

messages accurately. Each message starting character is a dollar sign. The next first 
five characters identify the type of message. AH data fields that foflo\.V are comma­

delimited. The first character that immediately folkn.:vs the last data. field character is all 

asterisk The asterisk is immediately foHow·ed by a t\.vo-digit checksum. 

1'00541 The po.rt.able power supply 35 stores and provides portable electri.cal energy 

ft..>r the electrical elements of the mobile station 23. Examples of the portable power 

supply 35 include, but are not fonjted to, batteries and fuel ceUs. The po}table power 

supply 35 may be or rnay not be redrnrgeable. The portable power supply 35 typically 

has a limited amount of stored ek"Ctrical energy~ and needs to be replaced or renevv'ed 
after some amount of use so that tJrn .mohUe station can continue to operate. 

[0055] The device 25 includes the position location function 26~ a processor 40, and 

a user interface 41. The dev.lce may also .include a portable -pO\·ver supply, and a 
memory device (each 11ot shotvn\ which may be similar to those in the mobile station 

23. The user interface 41 also ma:y be similar to that described in the mobile station 23. 

1:0056] In the device 25, the processor 40 is C()mmunicates data to and from the 

position location function 26, and to and from the user interface 41. The position 
location function 26 re-presents any type offo.nction that operates in response to position 
location data, such a.s the poshion location data 43 dewrmined and/or provided hy the 

mobUe station 23. 

f.005'71 Examples of the position location fonction 26 include an endless variety of 

applications on land,. sea, and air. The scientific commmlity uses GPS for its prec.isio.n 

timing capability and position information. Surveyors use GPS for an increasing 

portion of their work. Recreational uses of GPS are almost as varied as the number of 
recreational sports available. GPS is popular among hikers, hunters, mountain bikers, 

and cross~count.ry skiers, just to .name a fe,v, Anyone who needs to keep track of where 
he or she is, to find his or her wa.y to a specified location, or know \Vhat direction an<l 
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how fast he or she is going can uti.lize the benefits of the global positioning system. 

GPS is now cnm.monplace ill vehicles as welt. Sotne basic systems a.re in pl.ace and 

provide emergency roadside assistance at the push of a button (e.g., by transmitting your 
cur.rent positi()t1 to a dispatch center). More S<.)ph.isticated systems also show· the 

vehicle's position on a str{.>et map. Currently these systems allow a driver to keep track 

of where he or she is and suggest the hest route to ·follow to reach a designated location. 

(00581 The device 25 may be fixed (i.e., stationary) and/or rnobile (i.e .. portable). 

The device 25 may be implemented in a variety of forms including, bnt not limited to, 
one or more of the following: a personal computer (PC), a desktop computer, a laptop 

computer? a •vorkstat.ion, a mil1icomputer, a mainframe, a supercomputer, a nehvork­
based device, a data processor, a personal digital assistant (.PD.A), a smart card,, a 
cel.lular telephone, a pager. and a wTi.st\.vatch. 

("00591 fo one embodiment of tl1e present: invention, the device 25 is located external 

to the mobile st.a.tion 23 and separate from the mobile station 23 when the device is 

e.lectrically coupled to the rnobile station or when the <levke is electrically decoupled 

from the mobile station. This may be the case when the device 25 is the same size or 
larger than the mobile station 23 (e.g., a laptop computer), or '1-Vhen the mobile station 

does not permit a more integrated mechanical arrangement. Jn this embodiment, the 
device 25 is referred to as "external'' (i.e., outside, separate, distinct, etc.) to the mobile 

station 23 witll reference to the physical relationship of the d~vice 25 to the mobile 

station 23 before and a.fter the electrical coupling. 

1.0060] In another enibodiment of the present invention, the device 25 is located 

internal to the mobile station 2:3 and integrated \.-vith the mobile station 23 ,.vhen the 
device 25 is electrically coupled to the mobile station 23. The device 24 is located 
external. to the nl<..)bile station 23 and separate from the mobile station 23 when the 

device 25 is electrically decoupled from t11e mobile station 23. This may be the ca.;;e 

when the device 25 is the same smaller than the mobile station 23 (e.g., a smart card), or 

·when the tnQbile stati.<m 2:3 permits a more integrated mechanical arrangement. ln this 

embodiment, the device 25 is also referred to as '"external"' O .e., outside, separate, 

distinct,. etc.) to the mob.He station 23, with reference to the physical relationship of the 

device 25 to the mobile station 23 before the elec.tiical coupling. 

[0061 l In one embodiment of tlle present invention, the mobite station 23 is adapted 

to be electrically coupled to the device 25 and electrically decoupled from the device 25 
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over a communication l'ink 42 (othe.nvise called network, bus, path, connection, 

channel" etc.). 

[0062-l The communication link 42, providing the electrical coupling, may use any 

techn<.)logy, such as, for example, wired (.)r \v.ireless. Examples of a wired 

communication link 42 include communication ports (e.g., a USB (Universal Serial 

Bus) port, a port for JEEE-1394 bus connection), such as the processor port 37. 

Examples of a wireless co.nununication I.ink 42 include radio frequency, infrared 

frequency, ultrasonic frequency, and .rnicrowave frequency. A pa.rticular example of a 
'\.Vireless communication link 42 using radio frequency is knovm as Bluetooth@. 

(_0063] The communication link 42, providing the electrical coupling, may use any 

protocol or data fom1at. Examples of t11e protocol or data fom1at in~ludes, but is not 

limited to, o.n.e or nH)re of the .fr>llo\-vi.ng: the NM:E.A described ab<.)Ve~ an Jnternet 

:Protocol (lP), a Transmission Control Protocol lnternet protocol (TCPJ:P), a Hyper Text 

Transmission Protocol (HTTP), an RS232 protocol, an Ethernet protocol, a l\tledical 

lnterface Bus (MIB) c.ompatible protocol, a Local Area Network (LAN) protocol~ a 

\:Vide Area Net\vork (WAN) protocol~ a Campus Area Network (CAN) protocol, a 

:Metropolitan Area Netw·ork (MAN) protocol~ a: Home Area Network {HAN) protocol, 

an Institute Of Elt>ctrical And Ek>ctronic Engineers (JEEE) bus compatible protocol, a 

Digital and J:maging Communications (DICOM) protocol, and a Health Level Seven 
{HL 7) protocol. 

f"tl064l [n one embodiment of the present invention, the mobile station 23 transmits 
the position location data 43 to the device 25 via the processor port 37 in the mobile 

station 23 so that the processor 40 in the device 25 can use ihc position location data 43 

for the position location .fonction 26. 

[00651 FIG. 3 illustrates a method 39~ which may be emp1oyed hy the .moh.ile station 

23, as shnw1) in FrG. 2. The method 39 describes steps, which might othenvise he 

called sequences:, operations~ functions, or the like.At step 50, the method 39 starts. At 

step 51i the method 39 monii<>rs the mobile station 23, which i.s adapted to he 

electrically coupled to or ek.>ctrically dt.>coupled from the device 25. In one embodiment 

of the present invention, the method n1011itors the processor port 37 for electrical 

connection behveen the .mobile station 23 and the device 25. The step 51 of monitoring 

:may be perfon:ned in various \·vays, •vhet:her at the p.rocessor port 37 or otherwise. At 

step 52, the method 39 \.vhether the mobile station i.s electrically coupled to or 
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electrically decoupled from the device 25 in response to monitoring the mobile station 

23 in step 51. At step 53, the method 39 generates preliminary pos.ition location data for 

the position location fonction 26 in the device 25. The preliminary position location 

data is othenvise called seed data~ and. .represents an adva.nced preparation (e.g., "fi.)nn 

and/or content) of the position location data 43_, before the position location data 43 is 

sent to the device 25. Such advanced preparation o.f the position location data 43 

pen.nits the mobile station 23 to provide the positjon location data 43 to the device 25 

more quickly when desired or required. 

[00711 At step 54, the met110d 39 monitors activity of the position location frmction 

26 in the device 25 in response to detennining tlmt the mobile station 23 is electrically 

coupled to the device 25, In one embodiment of the present invention, the method 

mo.ni tors the p:roceSS()r p(Xt 3 7 for electrical activity generated by the pos:iti on I ocation 

function 26 in the device 25. :For example, the method 39 detects when the position 

location fhnction 26 in the device 25 opens (i.e., acfrve} and. doses (i.e., inactive) the 

processor port 37 to start and stop, respectively, receiving the position location data 43 

from the mobile station 23. The step 54 of monitoring may be perfonned in various 

ways~ whether at the processor pon 37 or othen.vise. At step 55, t11e method 39 whether 

a position location :fi.rnction 26 in the device 25 is active in response to determining that 

the mobile station 23 is electri.cally conpled to the device in step 54.At step 56, the 

method 39 generates (i.e., tracking position ·iocation fixes) the position location data 43 

for the position location function 26 in the device 25 in response to determining that the 

mobile station 23 is electrically coupled to the device 25 at step 52, and in response to 

determining that the position location function 26 in the device 25 is active at siep 55. 

The method 39 generates the pl)Sttion location data 43 at any frequency, such as 

Ct.)ntinuously, periodic.any. when desired~ or when required. The method 39 may 

generate the position location data 43 in response to a determination by the mobile 

station 23 and/or in response to a determination by the device 25, For example, the 

nwbile statkm 23 generntes the position location data 43 when the location of the 

mobile station 23 changes, or when the position location function 26 requires, uses, 

receives, or !1eeds~ etc. the position location data 43. At step 57~ the method 39 does not 

generate position location data for the position location fonction 26 in the device 25 in 

response to determining that the .moh.ile stat1on 23 is electricaHy decoupled from the 

device 25 at step 52, or in response to determining that the position location function 26 
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in the device 25 is not active at step 55.At step 58, the method 39 performs the other 

functions 38 by the mobile station 23, if required or desired.Although the ope.rational 

sequences in the example o:f the method 39 are mustrated in specific sequences, the 
method 39 sh<.)uld unt be limited to the .illustrated example. lt -..vm be appreciated that 

various different operation sequences and variations of the operational sequences 
themselves ca.n be used; -vvithout depa:rting from the broader spirit and scope of the 

invention.The .method and the apparatus,. employed hy the mobile station 23, 
automatically start and.lor stop the generation of position location data 43 .for position 
location functions 26 in external devices 25, which are adapted to be electrically 

coupled to and electrically decoupled from the mobile station 25.The method and the 
apparatus permit devices to perform position location functions 26, without having a 
GPS receiver <)r ()ther position location device in the devke 25. This reduces the 

complexity, size, and cost of the device 25. The method and the apparatus further permit 

the generation of position location data. 43, without being requested or controlled by the 

device 25, ln other words~ bi-directional communications between the n1obile station 23 

and the device 25 is not ·necessary because the mobile station 23 has detection 
capabilities to detect the electrical coupling and the cnnununication activity. The 
mobile station's detection capability simplifies the operation of the mobile station 23 
and the device 25.lu one perspective, the method and the apparatus p.rovide a <•plug and 

play" operation in the sense that the device 25 is "plugged" into the mobile station 23, 
and the position location function 26 is «played" (i.e .. operated, used. opens or closes 
the port 37, etc.). After the mobile station 23 detects the "'plug and plai' by the device 

25, the mobile station 23 generates the position location data 43.The method and the 
apparatus further permit the .mobile station 23 to perform the function of a conventional, 
st<:m.d alone, GPS receiver, without \.vasting resources, such as unnecessarily draining the 

portable povver supply 35. For example> '\Vith the method and the apparatus, the mohfle 
station 23 does not need to be turned on and generating posiiion location data 43, even 
th<.>ugh the position location function .26 in the device 25 does nQt require the position 

location data 43. Therefore, the method and the apparatus conserve resources in the 
mobile station 23 for the other m~)bile functkms 38 (e.g" phone calls or data exchanges) 
or extended use of the other mobile fh.nctions 38 (e.g .• longer talk time or standby 
ti.me).The system, elem.e.nts, an.d/n.r processes contahrnd herein, such as t11e system JO, 

the mobile station 23, the device 25, and the method 39, may be implemented in 
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harch.vare, software, or a combination of both, and may include one or mc.n::e processors. 

,A. processor is a device and/or set of machine-readable instructions for performing task. 

A processor may be any device, capable of executing a series of instrnctions embodying 

a proceS!'» including hut not limited to a computer. a mic.roprncessor, a controller, an 

application specific integrak-d circuit (ASIC), finite state machine, digital signal 

processor (DSP), or some other mechanism. The processor includes any combination of 

hard\vare, firmwa.re, and/or sotbvare. The processor acts upon stored and/ox received 

information by computing. manipulating, ai1alyzing, modifying, converting, or 

transmitting i·nformation for use by an executable application or procedure or an 

information device, and/or by routing the information to an out.put device. 

(00831 An executable application comprises .machine code or machine .readable 

instructkm for implementing pn.."{letermined functions including, fi,)r example, those of 

a.n operating syste.m, a softv .. ·are a:ppHcation program, or ot:her in.format1on processing 

system, for example, in response user command or inpnt. 

(00841 An executable procedure is a segment of code (l.e., machine .readable 

instmction), sub-routine, or other distinct section of code or portion of an ext-'Cutable 

application for pert{xming one or more particular processes, and may include 

performing operations on received input parameters (or in response to received input 

parameters) and providing .resulting output para.mete.rs. 

(00851 Jn various embodiments, hardwired circuitry may be used in combination 

\·Vi.th software instructions to implement the present invention .. Th.us, the techniques are 

not limited to any specific combination of hardware circuitry and software, nor to any 

particular soim: .. --e for the instructions executed by the data processing system. In 

addition, throughout this description. various functions and operations are described as 

being. perfbrmed by or caused by soH:ware code tQ shnpHty description. However, those 

skilled. in the art will recognize \:vhat is meant by such expressions is that the functions 

result from execution of the code by a processor, such as the processor 33. 

[0086} It will be apparent from Ulis description that aspects of the present invention 

may be embodied" at !east in part, in software, That is~ the techniques may be carried 

out in a computer system or other data processing system ht response to its processor 

executing sequences of instructions contained in a machine-readable medium .. 

[00871 A. ma.chine-readable medium includes any mechanism that provides (i.e., 

stores and/or transmits) infom1ation in a form accessible by a machine (e.g., a computer, 
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network device, personal digital assistant, computer, data _processor, manufacturing tool, 

any dev.ice ·with a set of one or more processors,. etc.). A machine-readable mediun1 

(e.g., memory device 36) can be llsed to store software (e.g., for the method 39) and 

data which, when executed by a. data processing system (e.g.,. processor 33), causes the 

system to perform various methods of the present invention. Portions of this executable 

software aud!or data may be stored in various places. For ex.ample~ a ma.chine-readable 

medium .includes recordable/non-recordable media (e.g., read only memo.ty (ROivr), 

random access memory (RAM), magnetic disk storage media, optical storage media., 

flash memory devices, non-volatile memory, cache, remote storage device, etc.)~ as wen 

as electrical, optical, acoustical or other fotws of propagated signals (e.g., carrier waves, 

infrared signals, digital signals, etc.)~ etc.In the foregoing specification, the invention 

has been described with reference to specific exemplary embodiments thereof. lt \..Yin 

he evident that various modificatfons :may he made thereto vvithout departing from the 

broader spirit and scope of the invention as set forth in the foUawing claims. The 

spedfica:lion a.nd dr.a:wings are, a.c.cordingly, to be regarded in an iBustrnti ve sense rather 

th.an a restrictive sense. 
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C:LAlMS 

\Vhat is claimed is: 

.l. A method exnployed by a mobile station, com.prising: 

determining, by the mobile station, whether the mobile station is electrically 

coupled to or electrically decoupled from a device~ 

determining, by the mobile station, whether a position location fmlction in the 

device is active in response to determining that the mobile station is electrically coupled 

to the device; wherein the position location fonction in the device performs a position 

location operation in response to .receiving position location data from the mobile 

station~ 

generating, by the mobile station, the position locathm data for the positkm 

location function in the device in respome to determining that the mobile station is 

electrically coupled to the device and in response to determining that the position 

location function in the device is active; and 

not generating, by the mobile station, position location data for the position 

location fonction in the device in respo·nse to determining that the mobile station is 

electrical1y decoupled from the device or in response to detem1ining that the position 

location function in the device is not active. 

2. A method for operating a mobile station, according to claim J, further 

comprising: 

monitoring. by the mobile station, a position location processor port adapted to 

be electrically coupled to the device; 

wherein the de1erm.ining, by the mobile station, whether the nwbile station is 

electricany coupled to the device is responsive to the rnonitoring, 

3. A method for opernting a .mohile station; according to daim 1, 

wherein the position location data. further comprises a National l\-fodne 

.Electronics Association (NMEA) p:mtoc.i.11. 

4. A method .for operating a mohile stati(1n, according to cla.in1 1, further 

comprising: 
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monitoring, by the mobile station, the activity of the position location fonction in 

the device in .response to detennining that the :mobile statio.n is electrically coupled to 

the device~ 

wherein the determining, by the mobile station, whether the position focatio.n 

fonction in the device is active is responsive to the monitoring. 

5. A method fi.1r operating a 111ohile station, according to claim 1, further 

comprising: 

generating, by the mobHe station, preliminruy position location data for the 

position location fnnction in the device in response to determining tlu1t the mobile 

station is electrically coupled to the device. 

6. A method for operating a mobile station, according to daim 5, 

wherein the preliminary position location data further comprises at least one of 

form and content of the position location data. 

7. A method for ope.rating a 1noblle station, accordi-ng to claim .1, 

,~·herein the mobile station is electrically coupled to the device using a ·wired 

connect.inn or a wireless connection. 

8. A method for operating a mobile station, according to claim l. 

wherein the position location function in the device is embodied \Vithin at least 

one of the fbllowing: an executable application and hardware. 

9. A rnethod for operating a ·mobile stath,)n., acc-<,xdhlg to claim l, 

wherein the device is located external to the mobile station and separate frorn the 

mobile station '1.-Vhen the device is electiicaHy coupled to the mobile station or '\vhen the 

device is electrically decoupled from the Hrnbile station. 

1 O. A method for operating a mobile stath.'m, according to claim 1, 

\<Vherein the device is located .internal to the mobile station and integrated with 

the xnobile station when the device .is electrically coupled to the .ruob.ile station, and 
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wherein the device is located external to the mobile station and separate from the 

rnobile station. when the dev.ice is electrically decoupled from the .mob.ile station . 

.l .l. A method for operating a mobile statiml, acc<xdhlg to claim .1, 

\:vherein the position location fi.mction in the device is active when the position 

location function opens a processor port in the mobile station. 

12. A method employed by a mobile station, cornprising: 

monitoring a position location processor port adapted to be electrically coupled 

to an external device; 

detennining whether the position :location processor port is electrically coupled 

to the extemal device i.n response to monitoring the position location pmcessor port~ 

generating prelirnimuy position toca:tion data for a fonction in the external device 

m response to determining that the position location processor port is electrically 

coupled to the external device; 

monitoring activity of the fonction in the external device on the position location 

processor port i.n response to genemth1g the preliminary position location data~ 

detem1ining whether the function in the external de'\ri.ce is active on the position 

location processor port in response to monitoring ac.tiv.ity of t!1e function in the external 

device~ 

generating position .location data for tbe function in the external device in 

response to determining that the function in the external device is active on the position 

location pro(..-:essor port~ and 

not ge11erating position location data for the function i.t"l the external device in 

response to detenni.ni.ng that the position location processor pQ.rt is not electrically 

coupled to the extemal device or in response to detem1i11h1g th:at the function in the 

external device is not a.ctive on the position location processor port. 

13. A mobile station comprising: 

a. processor hav.ing a. position location processor port adapted to provide position 

location data and adapted to be electrically coupled to an external device, wherein the 

processor is adapted f(}r: 
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monitoring a position location processor port adapted to be electrically 

coupled to an external device~ 

determining 'whether the position location processor port is electrically 

coupled to the external device .in response to monitoring the position location processor 

port; 

generating preliminary position location data for a function in the 

external device in .response to deterrnining that the position location processor port is 

electrically coupled to the external device~ 

monitoring activity of the function in the external device on the position 

location processor po.rt in response to generating the prefonina1y position location data; 

determining whether the function in the external device is active on the 

position .location processor po.rt in response t<) monitori:ug activity of the function in the 

external device; 

generating position location data. for the function in the external device in 

response to determining that the function in the external device is active on the position 

location processor port~ and 

not generating position loc..1.tion data for the .flinction in the external 

device i11 response to determining that the position location processor port is not 

electrically coupled to the external device or .in response to determining that the fonction 

in the external device is not active on the position ·iocation processor port 


