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-1- " . POSI TI ONI NG SYSTEMS UTILIZING MOBI LE TELERM@NE’S*STEM
FOR- CCRRECTICN SI GNALS FI ELD OF THE | NVENTI ON - The
%preséht i nvention relates to inprovenments in gl obal posi tioning
. syste€ms and, nore particularly, to systems_j3. - whi ch can report a
. conbi nation of location and identificatioen information to an
“external source. BACKGROUND ART A nunber of

' Tecent. yoars.  THOSLELANER S g%;;uﬂdﬂ%e Bgf@u;mfﬁéﬁ%ﬁt*’ﬁﬁf winthe "

ai d-of satellltes .and. t he . conv E@FﬁgFTHHB di 0’ SysStens_to nDblIe

telephone -7 .. systens, trunked radio and.personal. conmmrupi cati ons © -
systens - EIELﬁﬂur(mHﬂl BXON 0 make t hese technologles avai-l able’in
useabl e form- These new systens thensel-ves take a nunber of
f orns. : E'due Pragens tﬂwemmrstzsebamgtepmmv?nmue &§prgddbal

cel lul.ar network (for exanple, in Australia, there exists
positioning systems and, more partzcularly, to systems

which can report a comb:nation of location and
"ldentitication information to an external source.

BACKGROUND ART

A number'of promising technologies have exerged in the -

communications domain in recent yeers.. The technologies
_incluﬁe nEViéetion-Qith the aid Af satelliies and the

coeverslon of mobile radio s?stems to mobile telephone

eystems. trunked radio and personal .communications systees.
.The.challengexis to'nake'these teehnelogies available in

useable form.

: These new systems themselves take a number of forms
Por example there exlsts a geographically wide spread .
cellular network (for example, in Australia, there exists
‘thé Mobilenet (TM Telecom) administered by Telecom

.'Australia).' This network will hereefter be referred to as
the cellﬁlar mobile telephone communication network.

' Anether of the new-forme of mobile telephone is the -
trunked radio system which, in principle, operates along
much the same lines ae the cellular mobile telephone
communication network to ghe egtent that‘it comprises a
series of radic tramsmitter/receiver stations dlstributed
over a geographical area and interlinkeé.in a menner

whereby vehicle mounted or cotherwise transportable

s
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the Mbbilenet (TM Tel ecom) admini stered by Tel ecom Austraiia).

This petwork will hereafter be referred to as ' the cellular

nobi le tel ephone conmuni cati on networKk. Anot her of the new
forns of nobile tel ephone is the . trunked radi o system which
in principle, operates along mich the sane |ines as the cellular
nobi | e tel ephone communi cation network to the extent that it
conprises a series of radio transmtter/receiver stations

di str.i but ed raphi cal_.area and interljinked in a manner

wher-eby vehi cl&éﬁﬁﬁﬁ?&&gég‘rﬁ’o%ﬁ%% SRS FST/ TRceiver nits. can
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stations. Al laghekiBut80¢aBRhIAkY Merlillt! SN | UOIY TEP LS
stations are interlinked so that comrunications acioss the networ ar.e
effectively Ungbbgtapniea il BNe 1Rl S HY BB T ter /receiver stations |
are interlinked so that conmunicétioﬁs écross_;he netwﬁrk
- are effectively tnifieé. .fhe trunked radio.systgm is
utilised typically for specialised communication neiworks.
such as taxi compunication networiks or courier
'cgmmunicatioﬂ'nétworks, Messages required to bé sent over
the trunked radio network are typically much shorter than -
those required to‘be sent over the cellular mobiié_
.telephone communication ne;work and the trunked radio
:syétém is usuall§'aléo tailored so_tﬁat the cost of
communication is less than for the cellular mobile
“.felephohé_qommpni?ation_network; :
| | Yet.aﬁotﬁé? ééri.ﬁffthe.mobile telephone sysfem_is %
.'personal -.communication system wherein the geographicaliy
distributed transmitter/receiver stations have only a
-limited'iange énd for a mobile mounted or otherwise
transportable transamitter/receiver to communicate with
these stations requires that the transportable.
transpitter/receiver be within a specified distance of one
of the distributed transmitter/receiver stations. These
localised communhication systems are frequently used in
densely popuiated areas and require users to approach
within a specified distance of easily identifiable

transmitter/receiver stations before communication on the

personal communication system can Take place.
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utillsed typically for specialised comunication networks. such as taxi
conmmgini cati on networks or courier communication networks. Messages
required to be sent over the trunked radi o network are typically much
shorter than those required to be sent eger the cellular nobile telephone
comuni cation network and the trunked radio systemis usually also
tailored so that the cost of communication is less than for the cellular
nobil e .tel ephone comunication. networKk. Yet anot her form of the
mobi | e teleph@Q§EhQﬁﬂBEL_E_EEEQQEQEEQ_Qﬂonnun|callon system wherein the’ .
geographlcalty distributed transmtter/receiver stations .have only a RS
limted range andThE¢u§hﬁ§S|Kéenﬁﬂnpé€i§ﬁtéPWeﬁmﬂﬁfenﬁﬂﬂﬁﬂﬁﬂtQﬂﬁmpbile _
transn1tter/rece|ver to conmunicate with these stations requires that the
t ranspor t abl XS 1¥PRORS FYBFPRECAFVBr TBECHRRREN TR S PRSP i ‘iﬂ%ﬁﬁ:e of one

of the distributed tr nsn1tterﬁrece|ver L thﬂS These | ocal i s )
cormuni cat i orP ¥R TRRE fPeGRENERTPUSB] 3 RH SR eﬁ%k&ﬁ%mﬂ

i f d f :
Genti117abl ¢ tHY SERFLTeT PRRbTbe r%géﬁﬁﬁi}ﬁ's%m%é%”%ﬁ‘e%m Bk o (e
per sonal commgy uﬁﬁea aiXétSQEQ% %ghetgga%%rsqngl communication systenm

arrangements.

Accbfdingly..in one broad form of the 1ﬁventi§n. there
is provided a system for tracking the location of §ehicles,
and the liké, said system comprising local positioning
information supply means which corrects bositioning.
'inférmation received from satellites so'as to produce a
local:positib#ing~infornaéioﬁ.signal: said system further
compriéing mobile telepﬁone system which transmits said

_4%-?;iiflocal positioning informat;on szgnal to said vehicles and ..
. ._the llke." ' -

Prefer#bl& éaid mobile telephone system additionally

coatributes informatipn to said systeﬁ.

| ~Preferabiy-said local positioniﬁg information signal is
transmitted as part of a controi layer signal or messaging
signal on said mobile telephone system for reception by 3
mobile telephone receiver which further inc;udes'
diffgreutial g;obal positianing means whereby a_physical
location in three dimensions of said reeéiver is obtained.
kny such control lavyer or messaging signal will be
hereinafter referred to as the "special signalling lavyer”.

Preferably said positioning information fogether wiih

identity information is transmitted from said mobile



DI SCLOSURE OF THE | NVENTI ON Thr oughout the specification a reference
to a %nobile telephone systenm is a reference to any one of these

systems. That. is the term"nobil e tel ephone systeni enbraces the cellular
mobi | e tel ephone communi cati on network; a —4Tunked radi o system and the

per sonal communi cation system arrangenents. Accordingly, in one broad
formof the invention, there 1is provided a systemfor tracking the

| ocation of vehicles and the |ike, sajd system conprising |ocal
posi ti oni ng : .i REAERELREN TRFRINETPARK WHeTh TN SRICIRL TP nting layer e
i nf ormation‘received-fromsatellites so as to produ I'ocal . posjtioni.ng '
i nformation”si §ﬁ‘afiat§5ﬂa@%§'§%?ﬁ f‘m?‘?ﬁj}y %'??p?f gf%bﬂgyt%?%pﬂﬁhﬁrsyst em, ¢
whi ch Lransm (5 galda 1833kRAYd] WS 'BYRLAPbe S 4 nd 18

vehi cl es and
receivers can be nonitored at a remote location

In a further broad form of the invention -there is
i.pro;idéd a mobile telephone systeﬁ transmitter/recéiver
_inéludihg global position calculating means.
Preferably said global position calculat ing means is
adapted to utilise a differential GPS correction signal
_ whereby relatively-accurate position information can be
' derived by said global posifién.calculéting means.
Preferably said differeptial GPS correction signal is
transmitted on a spe¢ial_signal;ing layexr of a | -
éopmnn;cations path ﬁrovideé by a mobile telephone system
- ef which said- mobile telephone sysrem transmitter/receiver R
fforms a part | . ' | )

'. In a further.broad form of thé.invention there is
provided a global positioning éystem wherein receiving
stations are adapted to recezve raw posl*ionzng infornatzon

" and thereby calculate a position for said receivzng
stations. saigd system further 1ncluding base stations
'adapted to receive data comprising said positlon and
wherein said data is transmitted over a coamunications path
of a mobile telephone systemn.
Preferably said data is transmitted over a special.
signalling layer of said communications path. |
In one particular preferred form said mobile ;elephone

system comprises the cellular network system described
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Preferably said nobile tel ephone system additionally contributes
information to said system Preferably said | ocal positioning
|nfornat|on signal is transmtted as part of a control |ayer signal or
messagi ng signal on said nobile tel ephone_gystemfor reception by a
mobi | e tel ephone receiver which further inclTudes differential global

- posi tioning means whereby a physi cal | ocation in three dinensions of said
receiver is obtalned Any such control |ayer or nessaging signal will be
herei nafter refg to as the "special signalling tayer”. . Preferably
sai-d positi-oni ng .1 nf'or mati on.toget:her with -identity |nfornat10n s &

‘transni tted. fro”‘s@djﬁgﬂﬁﬂéérnatlve particular form said mobile tel?phonéi.-
C .

. tel’ephone receiver ba

over said spécial signalling |ayer

- dat abase’ neans JyareD e diss ide thdlaitiniNednfadifesysten descedbededbove.
cinformation for a plurality of |ike nobile - ‘receivers .can be

.honitored at a remipe yeacal ifurther part;culairptefewté&rfbrnadaﬁdrﬂbbtlbhe
iinvention-there s

_ telephone system comprises the personal conmunications
systenm described above. |
 Preferably additional data is supplied over said
communications path to said.receiving stations, said
additional inforeation comprising local positioning
inﬁornation: said local positioning information allowing
said receivino stations to calcelate.a corrected_positioa -
. based on said local positioning 1nformation.
Preferably said receiving stations, on. request from
said base stations. calculate and transmit only said
:.position toc said base stations.;
' In an alternative preferred form, on request ‘from sa;d
' base stations, said receiving stations, calculate and
transmit said corrected position.

In a particular preferred form said data'additionallf'
includes satellite identification data comprising the
identity of satellites from which said receiVJng stations
have recejived said raw positioning information.

BRIEF DESCRIPTION OF THE DRAWINGS

' Pmbodiments of the invention will now be described with
reference to the accompanying drawings wherein:-
Pig. 2 is a diagram of a basic global positioning

system,
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provi ded a nobile tel ephone systen1transnitter/receivér I ncl udi ng

global position cal cul ati ng neans. Preferably said gl oba
p05|t|on cal cul ating neans is adapted to utilise a differentia
GPS correction signal whereby rel atively accurate position

I nformati on can be derived by sai€&t gl obal position calcul ating

, means. . Preferably said differential GPS correction signal is
‘transmtted on a special signalling |ayer of a - - comruni cati ons path

-provi ded by a nobil e-tel ephone systen1 of which said nobile.tel ephone .. -
system-transnitteFAgec@.ver 1s a diagmam of &aPPSJC mobile tel??h%ne-ﬂ-‘*'
‘further broad form of the invention theré is . .- provided a globa
,p05|t|on|ng syst em whefein re@@“HQﬁi' . . statlons are ‘adapted to-:

. recei've ram1p03|tlon|n |nfornat|o reb cul ate a

-position for sai d¥*8cePving Qlagggﬂ <5’rfs érﬁisf#@ﬁﬁl"iﬁ‘f f the

élncludlng base stations .ed t cel 0 sald
mherelngﬁfﬁ? wen 155‘3 4§ﬁ§¥f§éé&m%iéﬁﬂg

pOSI tion and-. ransm over

_communi cations path %Fggeggb'B%bhﬁ'eQﬁﬁﬁﬁﬁﬁﬁg‘ﬂﬂmmun jeation’

Preferably said data is trans Ver a specia >t gnd
"l ayer of .said comunications %@%&ork,

Fig. 4 .illusfrates an arranoement of correction
| signal generating stations fo; a
differential global positioning cystem for
use in conJunction w1th a second ‘embodiment
of the present invention incorporated
.within the cel;ular network of Fig. 3,
Fig. s ~ is 'a block diagram of the conmunications"
interconnection protocoel between”a mobile .'
._staticn and - base system stataon according e
" to the second embodiment of the 1nventzon,
Fig. &6 is a block diagram of a particular manner
of usage of the mobile station and base
system stafion of Fig. §S.
Fig. 7 is a block diagram of a third embodiment of -
| the present invention incorporated within a .
trunked radioc systenm, and.
Fig. 8 'is a timing diagram for the system of Fig.
7.

MODES FOR CARRYING QUT THE INVENTION

'By way of reference, Fig. 1 illustrates th? basic
method of operation of a differential global positioning

system which utilises information from satellites :1. With
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In ohe particular preferred formsaid nobile tel ephone
net wor k system descri bed

an alternative particular form said - -nmobile tel ephone.
trunked radi o system descri bed above
preferred formsaid nobile
communi-‘cati ons
supplied over said

conprises the cellular

.l ocal .

i nfor.mati on.

' base stations,

pOSltlom
cal eul-at.ea cor

system descri bed above.

g i nf or-mat i ofi- al | owi ng

abI sai

85?%% t

system
above. In
system conpri ses the

| n-yet a further particular

t el ephone system conprises the personal

Pref erably additional

communi cations path to said recetving stations,
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from -said
ate its

ions, . on re
ormation, cggcu

positiocn in three dimensions to the order of 100 metres.

With the. help of a correction signal lauproviéed from a

land based cérrection station 14 the differeﬁtial global

positioning device .12 .can establish its position in three

dimensions to the order of one metre.

Currently such

systems rély predominantly on radic transmission to relay

"the correction signal 13 from the correction station 14 to

the nobile differential global posit;on;ng dev;ce 12.

Fig. 2 is a conceptual illustration of a portion of a

moblle telebhone'system showing two adjacent cells 15,

16.

and a car 17 equipped with a mobile phone 18 passing

between those two cells 15,

WO way commun:cat;on between

the public switched telephone

.particulafly the mebile phone

communjcations to continue as
from cell 15 to cell 16.
call from one cell to another

appropriate control equipment

.16

The -

A radio based

ccmnun;cat;ons svstem 1nclud1ng base stations 19, 20 allowg

the mobile telephone 18 and

network 2i. More

‘system allows such two wWay

the mobile phone 18 passes
transferqu the telephone .
is accomplished by

located in base stations 19, .

20 and relies upon a radio based communications system

incorporating a communications path 22 which is split ints

at least a signal layer 23 and a control layer.

The

special signalling layer 24 includes the control layer

which transmits information to do with the administration
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position to said base stations. In an alternative preferred form on
request fromsaid base stations, said receiving stations, calculate and
transnmt said corrected position. In a particular preferred formsaid
data additionally includes satellite identjfication data conprising the
identity of satellites fromwhich said rec&Vving stations have received
'sald raw positioning i nformati on. BRI EF DESCRI PTI ON OF THE DRAW NGS
 Enbodi ments of the invention will now be described with reference to the

accorrpanyl ng dE@Wltﬂgst%%%?w ne call ystig:ﬁ] conductedaocli'zl %1% r%of %xpeasiqcs a'_

a.

- gl obal. posi tioni ng

GLeiramel = PRSI S 0BG «e cne s or haadbilh S R
telephone together with necessary 1nformat10n which allows
transfer of communication in respect of the mobile Phone 18

"from cell 15 to cell 16.. The’ special s;gnall;ng 1ayer 24 - .
can be unmetered and-continuous. The communicateons path
22 elso includes a signal layer 23 which transmits the |
informetion which a user of the telephone sy's.tem desires_ to
pass to an end user from the mobile telephone 18. This

| information is metered in normal circumstances.

The mobile telephone system J.l.lustrated in Fig. 2
allows communications between any two mob;le telephones
such
as telephone 18. It also allows commnnication between a

;'mobile telephone 18 and land based users of the- publ;c

sw;tched telephone network 21.

The special signalling layer can reside entirely within .

" the control layer or can be interleaved across the control
layer and tne'signal'layer.
Fig. 3 illustrates a first embodiment of the present
;nvention comprising'a multipurpose_mobi;e communications
. @evice 25 which includes a mobile telephone portion 26 and
a differential global positioning device 27.
In ‘the arrangement i_llustrated in Pig. 3 correction
signal 13 is made available on specizl signalling iayer 24
for reception by the differential GPS portion 27 of

communications device 25. With this information. and as

described with reference toc Fig. 1 the differential GPS



present invention incorporated within a cellular nobile

t el ephone communi cati on net wor K, Fig. 4

illustrates an arrangement of correction si gnal generating
stations for a differential global positioning systemfor
use in conjunction with a second enbodi nent®~ of the present
i nvention incorporated : within the cellular network of Fig
.3, Fig. 5 is a bl ock diagran1of t he connunicatidns

i nt erconnecti on protocol bet ween, a yob and a

basée system st RITFIR cﬁ?ﬁ)°31°?{F¥?m?sﬁ%ﬁﬂﬁ’%ﬁﬁgd?ﬁﬁﬁfaﬁ? Pﬁ§1t3°n 3“".=”s
St at&ﬂ"&ﬁ of
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t Ihg ‘present i n\?’g’nft | cﬁnrlatinoc%?tp %&%kvﬂﬁgrm‘%l@yt Ehggrsgiagghﬁg@;§§5 radi o

T, RS A, BBl Lieebpaettar o

signalling layer 24 for,transmission via the public
switéhed telephone network or dedicated'line 21 to an
info;mation user location 28. |

It will be noted with this arraﬁgehent that at least
identity and position information c¢an be passed between
communicétionsxdévice 25 and an information user location
28 by.utilising preexisting communications channels .
av;ilablé on a modbile telephone system of the type
1llustrated in feSPect.of Fig..z.' . _

‘Fig. 4 illustrates a geographical layout of proposeé

"'Busngv base stations 30...As illustrated in the inset, each

of éhese Ausna& base.stations 30 can receivé'global
positioning information-frop satellites 11, each Ausnav
base statipn 30
is at a known.physical location in three dimensions aﬁd
uses this information to produce correction siénal 13 for
reception by a.mobile differential global pqsitioning
device 12. Other similar base stations 30 could be
supplied by other providers_of differentiél correction
information.

The differeﬁtial GPS device 12 calculates its position

as follows:

1. Using a data base of orbital coefficients (the



By way of reference, Fig. 1 illustrates the basic nethod of operation of a
diffecential global positioning systemwhich utilises information from
satelldites 11. Wth this arrangenment a portable differentia

gl obal positioning device 12 is adapted to_receive signals fromtypically
four satellites 11 and, fromthis informaf#®f, calculate its position in
three di-mensions to the order of 100 netres:. Wth the help of a correction
isignal 13.provided froma |and based correction station 14 the

Uiree i meris ons. Lo T ne. BRRARAG? “ofberEtk. StoRReR Y v R e s v
three .dinmensions to the Orde ‘one™ re.COrT.emly sdciT 7 sys S TELYES
predoni.nant .y on radio transgiss| o relay. the correction signal 13.from: .
‘the correcti'on station 1439035?%39%8%?re di fferential~global positioning = --:

device 12.. ° Figp.2 isUéiﬁB”%ﬁQt.Hﬁg:ahE'c‘ﬂshr @b&o%foffo%zp@éééa&ﬂesa is
‘nobi | e tel ephone system show hg two adj acent cells 15, 16
; : ' selected .based on a geometric criterion.
3. - The ¥e§eivér_is synchronised to the signals from .-
. the-selectgd satellites and.the precise satellite
position is ccmpufed. .
4. The time of receipt of the signal fronm eéch
satellite is measured and the time of
;ransﬁission is extraétéd from the message to
give time;of-flight and hence satellite-to-
‘receiver distance or “pseudorange”.
5. " The ré&eiﬁer'positibn is theén computed by
“ttiangulafion“.
-.;:Figgljs'gné 5'i};ustfate-hoq:theFdifferedtia};gidsél-
"pési;ioning arrangement of Fig. 4 is'incéfpofated into a
mobile telephone syétem.
| With referencé'to Fig. 5 a physical radio link 31 is
established between a mobile multipnfpose communications
device 25 and at least one of a plurality of base stations
- 32. .The physical radic link 31_a116ws data such as
Jdentity. |
and position information to be transmi;ted between the
‘communications device 25 and the base station 32.
In addition there is at least one special signalling
layer 33 for_supervisary functions between the
communications device 25 and the base statio; 32.

These layers are superimposed upon the special



and. a car 17 equipped with a nobile phone 18 passing between those two
cells 15,. 16. A radio based comunications systemi.ncludi ng base stations
.19, ZO allows two way communi cation between the nobile tel ephone 18 and
the public switched tel ephone network 21~-i8re particularly the nobile
phone system all ows such two way connunlcatlons to continue as the nobile
:phone 18 passes fromcell 15 to cell The transfer of the tel ephone

ccall fromone cell .to anaother is accompllshed b, éggo ri-ate contrat .
-equi prent. Ioc&t‘@&ﬁl&%éaﬂ%ﬁl%éﬁ h"‘Z(ﬁ%ﬁRP ?’ u%%ncinrHGro haged.

' t St 1 2 whi.ch .
SplTt Thio  arBeRdEnesst A S o sk ired %ﬁt#ﬁé‘%ﬁwﬁ éll“gﬁeli‘;ar

et 178 | o4t Y VS LTS LR

Econducted Onp%B@fdﬁﬂQ?“ﬁ%é?ﬁrred form conversation informatlon and the

. iike is passed along the signal layer 23. (and. is therefore
metered) whilst the,correction-signal 13{ the resultiog
location signal. generated by fhe'communications device 2§
anclidentitf information is passed on special signalling .
layer 24.(which ls not normally metered and which may be
operational irrespective of whether the signal layer 22 is .
.operational}

Fig. 6 illustrates the. result;ng superimposed system
:lwhich has the following attributes:

- A network. of mobile communication.devices 25 is
interconnected with the public switched telephone netwcrL
as 111ustra;ed. -Each mobile telephone communications
device 25 inclqdes a mobile telephone'portion 26 and a
differential GPS port i-on 27 (refer Fig. 3).

. An Ausnav cr similar correction signal 13 is
. transpitted to a mobile switching centre 34 for

transmission over control layer 24,o§ comnuhicaticns path .
22 to base stations 32 and from there to the mobile |
communications devices 25. With this information and w;th
ldentity information the mobile conmun;cations oev1ces 28
can periodically report their position in three dimensions
and their identity back via special signalling layer 24 of
communications path 22 and from there, via the’ public

switched telephone network 21 to an -operational station



I ncluding such things as.the identity of the nobile tel ephone together

wi th pecessary information which allows transfer of communication in
respect of the nobile phone 18 fron1g§kL 15 to cell 16. The speci al
signalling | ayer 24 can be unnetered d continuous. The

‘communi cations path 22 also includes a signal layer 23 which transmts
the . information which a user of the tel ephone systemdesires to

pass (0-an end yagh Lpomebheeogalibhe, gl 99@:@%hm%§ta§£me§x[t stacddi] WIRI Oy S

met ered. i n nornal ci Fclnstance ele one’-sys

ilhustrated-.in. Ehgregy monitdlr ] QW2 239 B Bl s A wﬂﬁrﬂ%&m rmb' e

.t el ephones. such . as telephone 18" 1[It .also allows cofmuni cation’
‘between a caﬁhuhecaekeaboaeviaeandsl and reagedgeers of the public

swi tched tel ephone network 21. The special signalling | ayer can
‘reside entirely witphere are thbeecaagbalmbaﬁe’dr'dﬁardxidnﬂtﬂﬂéxaéﬂéystem
across the control | ayer and the signal |ayer.. Fig.
illustrates a fofsFignbedi nknt aofirhe pmodecat request. ﬁweﬁhﬂa1h@0ﬁn1|3|ng a
mul ti pur pose nobil e comuni cati.ons - device 25 which includes a nobile

t el ephone portiope28taaral statidodi foer onei alr gaﬁ@ﬂnoqmiatcannquakﬂmdns
i27 devices 25 to send immediately over communications path 22
ﬁncorrected position information. . The second mode of
cpe:atioh is simjilar to the first mode exceét that a
request is made to send uncorrected pésition'information
together.with-satellite numbers or other 1denfification of
the satellites which are used by the mobile communications
device 2§ to.calcﬁlate fhe,uncorre;ted position
information. . In a third mode of operation a request is
:'-?ade'for'coéfected Position‘ﬁﬁférmation. -Iﬂ-thiﬁ case the .
DGPS portion 27 caiculates a corrected position and the
‘mobile comnunications éevice 25 causes the corrected.
' position information and identification information to be
senf back to the reguesting operation station.

HWith reference to Fig. i a Trunked radio system
embodiment of. the invegtiqnzis-illusgratéQ in bléck diagram
form. A trunked radic system includes at least one (but

.typically, in practice, a plurality) dbase station 35.in.
communication with at least one mobile station 36 over a
radio control channel 37. This “control” channel
corresponds to the “special signalling layer" 24 to which
reference has been made earlier in the specificaticen.

The mobile station 36 is in communication via control



In the arrangenent illustrated in Fig. 3. correction signal 13 is

made avail able on special signalling | ayer 24 for reception by the

di fferential . GPS portlon 27 of comuni cations device 25. Wth this

i nformation,. and as described with rafserence to Fig.”*1 the

differential GPS ' portion 27 can calculate a relatively accurate
position:in three dinensions for the comunications device 25. This
|anrnatlon together wi.th identity information of the conmruni cat.i ons

device. 25 is rathannsl 37 t3nd a)dmase statiomaBdi Wthagomne2fofrar of Ca
transmission via the public swi t ched t el ephone network .or dedi-cat ed I|ne e
21 to an-. i nfesntnabiced cronmuni¢ations control| sygkeR whersisd ndssagds s
arrangenent that at |east identity and position information tan be passed-

between  conMARGRAYSh SRR iRIPIIR FRp BHOR S FRRI BA. BIBEeR SR RPofon By -

utilising preeX|st|ng communi cati-ons_ channel s
centre, to other mobile stationa or the PSTN 21 and,

nconversely. messages can be sent from other mobile stations.

. or a control centre to the mobile station 36. In this’

' pafticular examﬁle base staiicn 55 is 1n comnnnicacioc with
a control computer 38 via interface 1ine 39. Dependiﬁg on’
the. 1mplementation line 39 ‘can be a direct dedicated link
between base station 35 anc.conxrol computer 38 and/or may
pccs through othcr.puhlic or private ccmmﬁnicétion
networks, or from another trunked radio.

'EAcccrdﬁﬁé.tc this third embodiment of the . invention the .

v trunked-éadio:system 15 hodifie§{by integcatioﬁ with a-

'f;cifferentiaI.GPs daviéation cystems as follows:~
mobile station 36 inclides a DGPS receiver 40

.(correspondinc to DGPS deyice.lz'describea earlier in the
specificationi which_uti;ises information received direct
from satellite 11 together with correction information.to
providc”inforuation corresponding to the pcsition of the
DGPS 40. The correcticn information is derived from a’
dedicated channel 41 of the trunked radio system
(corresponding to part. of the “special signalling layer“ 24
.described ea;lier in this specification). Preferably the
dedicated channellél bears a fixed relationship toccontrcl
channel 37 such that once mobile station 36 has locked onto

' control channel 37 it can automatically locate ana

comnunicate with dedicated channel 41. Alternatively. the
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avai l abl e on -a nobile tel ephone systemof the type illustrated in
respect of Fig. 2. Fig. 4 illustrates a geographical |ayout of
proposed Ausnav base stations 30. As illustrated in the inset, each of
t hese Ausnav base stations 30 can receive global - positioning information
fromsatellites 11, each Ausnav base staf#8n 30 is at a known physical

| ocation in three dinensions and wuses this information to produce
correction signal 13 for reception by-a nobile differential gl obal

pasitioning d ¥ E‘E;gaad erent | g}xchel&a% ay %%%rg% o biecatsqcﬁéii:ll'sg T oem

by -0t her. provi ers 0 correc o

di-fferenti al CeRed8%Lat iba |ta?%%ﬁ gtes SC%Q@égéygn A3 n$¥|f§ : _ufih ;

Usi ng -a data base of or oefficiéen
communicated to dedicated channel 41 by base station 35

. which, 1n turn, receives the correctlon signal from control
. computer 38 via modem communication over the public:
switched telephoge network 42'(refer Fig. 7) or through a
~ dedicated interface line such as 39.

A switching arrangement 43 allows nobile'station 86 to
switch between control channel 37 anc dedicated channel 41
and also between receive and transmit aodes of operat;on.
This arrangement would typ;cally'be built into the trunked

radiq gnd controlled by signals over the channels 37 and
T ' - | |
In:use, for example as-part of a vghicle.fleet, a fleet
 méﬁa§é£'44f§ab1§gjaécéss-to"égﬁtfol-cbmﬁutér 38:;an“ladg§'é::5.
'reqﬁést for lécatigﬁ oﬁ a particular mﬁbiie station 38. |
The_pblling request is pasaedivia interface line 39 to basé.
station 35 and thence to control channel 37 for reception
by mobile station 36. -0On receipt of thé “request position”
signal on channel 37 mobile station 36 will acknowledge the
" reguest via control channel 37 and than switch to the
dedicated channel 41 so as to receive ‘a correction signal.
Rhen this has been received correctly ;he mobile station
(incorporating DGPS receiver 40) calcﬁlates.its position
and returns this on dedicated channel 41 together with .
identity information. This information is passed to
control computer 38 for on forwarding to fle;t manager 44.

Fig. & provides additional detail on the methodology



al manac), the set of currently visible satellites I s determ ned.
2. _Using the al manac, a set of four satellites is sel ected
based on a geonetric criterion. 3. The receiver is synchronised to
the signals from - t he sel ected %atellrtes and the precise )
satellite position js conpute& 4. The tine of recelpt
of the signal from each satellite is neasured and the tine of
transm.ssion is extracted fromthe nessage to give

ol ORGSR Wl fessn, sompons, HEGLIE pHEBbORCRSL

"pseudorange I'Ver npute

trlangulatl j |é§hlé%gg¥% A fshrage how t he dlfferentlal global_.

posi tioni ng arrangenent i's 1ncorporatéd into a nobile telephone

system Wt Rnf ﬁﬁ%ﬁc%ﬁé}ﬁﬁn R WU SHatfdh 03k ”5n3§w3§chinﬁd

est abl i shed between a mobilé nul t1 purpose communi-cations device 25 a
| east one of gy pkiinal lsteeﬁs‘nt&&e drtdONcharnel TH2. PhYsi Ak Badicakklk 31

al | ows data such as

channel 41 can be related to the control channel 37 {for
example the next adjacent channel) then the mobile station
36 will automatically know where to look for the DGPé error
correction data. If this is not possible then a second
search will have to be m#de for the dedicated channe1‘41
which carries. the DGPS correction information. 1In dné
'particular form the transmitted informatzcn will contain a .
.big.patte;n wp;gh can be.uniquely-recognzsed as pging the
.ideﬁtity of théldedicated'channell4i; Thié”p:oceduré will
,have_to bé.reﬁeated each time moblle station 36 is-

nﬁjt}éhsferfed-fé a.new’béée"séatiéh”35.;i1n”;ﬁo;her'fofﬁ, the
. identity of the dedicated channel can be communicated via
the control channel 39. .

Once having located both control channel 37 and
dedicéted channe; 41 the mobile station 36 scans both
channels listening for polling reguests on control channel
37 and for DGPS error data on dedicated channel 41. The
ratio of time spent on each channel can be related to the
importance of the control information compared to the DGPS
error_information'énd, in a preférred form, can be
progrannablg by the user. In ;his exXanple two seconds is
allocated to the dedicated channel 41 and eight seconds to
the contiol channel 37.

When mobile station 36 receives a call on control



identity and position information to be transmtted between the
comuni cati ons device 25 and the base station 32. In addition there is
at | east one special signalling layer 33 for supervisory functions between
the comunications device 25 and the base station 32. These | ayers
are superinposed upon the speci al signalling |layer 24 and
the signal ayer -23 can be superinposed on and transmtted by the

comuni cations. path . 22 of ‘the noMI;aép[ephone network (refer Fig

2). In’'a .. particular preferred form“onversation information and the-
li ke i s passed along the signal |ayer 23.(and is therefore met er ed)
whi | st the correctiron signal 13, the resulting | ocati on signal.

generat-éd by -th Y cat i SEyd i gent ity i nf.groation is
passed on’ s’p‘ecéli-{;af Y gnai Iﬁgfp&f _ chg?/%?aﬁﬁ?(mﬂﬁgghi-ggh%f’ g.rrai! PATEES ed
and ‘whi ch .may fiffornatidPesonhenBlatéd O5PeabLYS BEUBBLNShE! BREY gl | ayer

23 is _
station 36 and the currently attached base station 35 over'

control-channel 37. However, when-a fequest'to send

iocation.information is received then location and identity °

information is sent by_mcbilé staticn"ss as described above - -

after which the mobile station 36 reverts to normal
operation.

INDUSTRIAL APPLICABILITY

: The'invention'is particularly appl;éable fgr vehi;le
fleet control and_the like where it is.&esired tTo know on a
. regular basis the. geographical loéatipn-of-pgmbers'of the..
fleet. ' | | S | .
The above ‘describes .only somefeﬁbqgineﬁté of ‘the -
preséﬁtlin&éntion and modifications obvigﬁs:tb';ho;e'  _
skilled in the art can be made.thereto without depaitiné

from the scope-and spirit of the present invénfion.

P
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Cpe?ationa?) : Fig. 6 illustrates the resulting superinposed

syste the followi ng attri butes: A network of
m)b'gl “HM Iﬂgfml ﬂ vices 25 is i nterconnected with the public
sw tched telephone ne mork as illust¥Zted. Each nobile tel ephone
conmuni cati ons - device 25" includes a nobile tel ephone portion 26 and a
differential GPS portion 27 (refer Fig. 3). An Ausnav or simlar

correction S|Enal 13 PS . transmtted to a nobile switching centre 34
f.or- - tra Son over _controel- |ayer 24.. of, connunlcatlons path.

22 taq base statrons 32 ‘and’ fromthere to the:nobi ni cat
devi ¢es 25.% - Wi hé AYSHER: (ﬁ%t?’ﬁ%"hﬁ’&gvﬂi‘ﬁ 1°°at1f’ﬂeﬂfft f’f&%ﬁrﬁ n%ﬂe
nobi.| e connunhﬁgylons de V|ce et.t Qdi cal;l or.t.. t :

posi tion i n ¢ KBS o congrisfRl; RSFadnPRRY HioniRY ek %e%?“'f
i 11" Ul Sy LSRR BB LIRS 1

g received from satellites so as to produce a local

e o s

positionzng information signal; sa;d system further
comprising a mobile telephone system which transmits said
'localfpositioning ieformation signal to said vehicles and
the like. '

- 2. The system of claim 1 wherein said mobile telephone }__
'system addit;onally contr;butes information to said syetem.
3. The system of claim 2 wherein said local position;ng

o znformatlon signal is transmitted -as part of a control

.:'} layer s;gnal or messaging signal on said mobile telephone

tﬁ#feeesystem for reception by a mobile telephone receiver whlch
-;iifurther includee d;fferential global posit;on;ng means .
"whereby a physical location in three dlmenszone of sa;d
receiver is obtained. |
The system of claim 3 wherein said positlonlng
1nformation together with 1dent1ty 1nformat;on is
transmitted from said mobile telephone receiver back over -
'Jlsald spec;al signalllng layer to database means whereby
position, identity and other derived information for a
plurality of like mobile receivers can be monitored at a
remote -location_. o
5. & mobile telephone system transmitter/receiver
incliuding global position calculating means.

€. The system of claim $5 wherein said global position
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-12: such as, for exanple a fleet managenent station which can
t her on and progress_of.the nmobile communications devi ces——-
25 'ﬂmmﬂﬂ Imullj e are three maj or nodes of operation for the system

6 Inma 1 st node a request is-ggede by an operational station
for one or nore nobile comruni cations devices 25 to send i medi ately over
communi cations path 22 wuncorrected position information. The second node
of operation is sim‘ar to the first node except that a reéquest is nade
to send uncorcebc'e&apwgt mnsnf:hsr rstaipted ttyattblise (& dafferensindnbPss
or. other. i dentification of-> the satellites whi ¢h are used by"the nobileé - .. = -
-connuntcatLon§°rH§9ﬁé952§IE@ﬁdMNhﬂnﬁhytﬂﬁiﬂﬁﬁﬂ#lﬁc@@qupégﬁtPQ#itiOn :""'“gﬁ@
i'nformatj.on.. <Fp a third mode of operatjon a reguest.is- mde for- corrected )
positiofi inf o’f‘ﬂﬁ??’&ﬁtif’ﬁ' £RAs beadenived RapSist (9irPal Rasitiapes a-
corrected 'position.and _the nobile conmunications device 25 causes the
correct ed pog?#FBHatﬁpgrmﬁﬂQﬁh and identification information to be -sent .
back 10 (he 1£0UCEhLNG RBLALLIANE ' Unerain Wdla 'ELFEERERE101 s 7 2

trunked radi o sys
. correction signal is transmitted on a special signalling

layer of a communications path provided by a mobile
telephone systen of which said mobile telephone system
- transmitter/receiver forms a part.
'8.' A global pos;tioning sys.en wherein reoeiving stations
are adapted to receive raw positioning information and
" thereby calculate a position for said receiving stations;
Saia'system'further inciudiﬁg base stations‘adapted to

receive data comprising said p051tion and wherein said data"

':.teiephone system.-"

9.' The systen of claim 8 wherein said communications path
includes at least a signal layer and a control layer.

10 The system of claim 9 wherein said data is transmitted .
over a special signalling layer of said.. communications
path.

11. The s&sfem of claim 10 wherein saild special signailing
layer is interleaved across said signal layer and said
control layer. |

12, The system of claim 8 wherein said mcbile
telephone system comprises a cellular network.

13. The system of claim 8 wherein said mobile telephone-

syster comprises a trunked radic system.



enbodi ment _of the invention is illustrated in block diagram form A

. trunked radio systemincludes at |east. one (but typically, in practice,—a
plwural mmllmr“ﬂ"muiﬂ 35 in. communication with at |east one nobile

statio o control channel=1g37. This "control" channe
correspdnd§ tb tthe *special .signalling layer" 24 to which reference has
been made earlier in the. specification. The nobile station 36 is in
conmuni cation via control channel 37 and a base station 35 with
 sone"for.m of 14ceﬂ'heals|y:smhmmﬁnnﬂ.a:m|a>nshem£no‘aas;lsmebﬂbertallem%s
recelved frgm mbbi e station 36 can be routed to a Control Centre, to )
ot het. nnbiIesys&emompmpriSEsFﬁﬂpeiapaaﬂ comsnnécs@ﬁyn6n§§§ag@g can be sent“f
from’other. nobil e -'stations- “a control centre-to the nobile-station 36. ..
In this par %%uW&P SYSHAT: %s@%%’htl%rﬁ'@%r?énl ﬁdééﬁfﬂfBﬁﬁéa@ﬁ'Gﬁl W&h a

. control conputer 38-viainterface |line, 39. Dependln%
f supplied over said communications path to said receiving

statioqs, said additionél data comprising local positioning.
-linfdrmation: said local positioning information allowing
,said_receiving stations to calculate a correcte&.position

based on sa;d.local positioning information.

"16;'The'sys£em of claim 15 wherein said receiving stations,
?.oniféquest ffoﬁ;said base stations, calculate and transmit
'onl§ ééid position to said base statidns.

1f; The system of claim'ls.wherein, ocn regquest from saild
 'baseﬂétatioﬁs, said receiviné stations;.calculate and

“transmit sazd ccrrected position.

"§@8 The system of clazm 15 wherain said data additionally
includes satell;te identi‘ication data compris;ng “the
' identlty of satellites from which said receiving stations

have received said raw positioning information.




the inplementation line 39 can be a direct dedicated |ink between base.
statioon 35 and control conputer 38 and/or nmay pass through other public or
prlvate comuni cati on networks, or from anot her trunked radio.

According to this third enbodi ment of the invention the trunked radio
‘systemis nodified by. integration with a differential GPS navigation
-systens as follows: - nobi l e station 36 includes a DGPS recei ver 40
(correspondi ng to DGPS device. 12 descri bed earlier inp-the bn)
‘which utilises information received direct from satéllflQ éﬁfﬁt Bgeﬁ%\lr with
.correction information to provide infordfation corred ond|H§P& -
"position of the DGPS 40. The correction information TS derived froma

dedi cated channel 41 of the trunked radio system (corresponding to part of
the "special signalling |ayer” éﬁ-aést#Eé§HB§+§L in this
¢

.specificatio a ) 1 =g_§§§§&§ﬁfggg%
rel ati onshi s B E 2?. .é? E E ' as

| ocked onto control channel 37 GQRRECT LN ordiAd ly | ocate and
conmmuni cate with dedicated channel 41. Alternatively, the

A positioning system where receiving stations such as multi-
purpose mobile communications devices (25) can thereby calculate
their position: the system further including base stations (28)
adapted to receive position information from the receiving
stations (25) over a communications path (22) of a mobile
telephone system. The system allows the receiving stations to
receive a correction signal (13) from a correction station (14)
over the communications path (22) on a special signalling layer
(24) whereby the receiving stations can calculate a corrected
position. The system can be used in conjunction with many forms
of mobile telephone system.

_
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-14- | ocation of the dedicated channel may be comunicated with the
| ocat.ion request. The correction signal is communi cated to dedi cated
channel 41 by base station 35 which, in turn, receives the correction
signal.- from control- conmput er 38 via nodem communi cation-over the public
swi tched tel ephone network 42 (refer Fig. 7glzr t hrough a dedi cat ed
interface lipe such as 39. ) 77‘A switchin rrangenent 43 allows nobile .

station. 36 to--.switch bétmeen ontro hannel 37~ -ang aedlcated c nel 41
and ‘al sg bet'ween recgive and pfa es Of * oper g Th

arrangenent: mnuld typi caktyAe. built othe trunkeo : controlled-
€l537 and 7/ 41\ 'l pusey for exanp part
t manager 44 Paving accesg to contro

by signals over the c
‘of a vehicle fleet,

conput er- 38 can Iodge \request/for | ocat i of a partécular
station 36.- The pollipg request’is passed vi |nterfac TJ,kﬂe 39 t¢ base
“.. 2t I K
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station 35 and thence to control channel 37 for reception by nobile
'station 36. On receipt of the "request. position” signal on channel 37
mobil e station 36 will acknow edge the. request via control channel 37 and
then switch to the dedicated channel 41 so as to receive a correction
signal. Wen this has been received corregél% t he nobile station

(i ncorporating DGPS regeiver 40) calcul ate { S position and returns this
on dedi ¢ated-channel 41 together with |dent|ty i nformati on. This
|nf0rnat|on 1S passed to- control conput er 38 for--on forwarding .to fleet
manager-: ﬂA'-'W{- Fi‘g.: 8- prigvides .ad lonéﬁfhetall .on the. nethodology

and 5|gnalllng of a p05|t|o ssing- between .base - ‘stati.on 35
and nobil e station 36. operation a nobile station 36, on-

swi t chi ng on, will search 4o channel 37. If the dedicated
channel 41° can be related,16 t he control channel 37 (for
. g o
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exanpl e the next adjacent channel) then the nobile station 36 will

autonatically know where to | ook for the DGPS error correction data. If
this is not possible then a second search will have to be nade for the
dedi cat ed channel 41 which carries. the DGPS correction information. In
one’ particular formthe transmtted infornmation will contain a.. bi t
pattern which can be upiquely recogni sed a§36Zing the - identity of the
dedi.cat ed channel . 41. . This.procedure.-will *- Hhave to. he repeated each time
mobi{-€. station -'36 is. .transferred fo-a mew base station 35. 'I'm "gnother " -
form the - " identity of the B@icdted channék can be tommunicated via:. ...
the control channel 39. Ofe-e~ VTR bot h control channel” 37 -
and . dedicated channel 41 the/nobi channel s
listening for polling r8ggests,'on cg DGPS er ror
data on dedi cated change¥ 71. The -~ channel .
can be related to ther \ i ! ed to

t he DGPS error infornd : : g :
programmabl e by the fuser. i : al l ocated to
t he dedi'cated channeél 41 é 5 3
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When nobile station 36 receives a call on control
chanrrel 37 it perfornms nornmally, which is to say it passes

i nformati on comuni cated by users between the nobile ~  station 36 and
the currently attached base st-ation .35 over ~control channel 37.
However, when a request to send . | ocation information is received then
Iocatlon ahd identity | i nformati o#AZ sent by nobile station 36 as
descri:hed above.. " - . after. which the mobi l.e .station 36 reverts to nornal
operati-on.- . ] 1.NDUSTRI AL: APPLI GABI LI TY " 'The invéntion is . -
partlcularly appllcable for vehicle ... fleet control and t.he-like wheré- )
it is desired to know on a regular basi's the- geographlcal Iocatlnn of *
menbers "of the fleet.

' . ' /33-
USER : y .
| LR, [werwork] /.

.  Gsm
______ NETWORK | mMsc
LAYER | LAYER
-33
DATA LINK|__ / 7~ DATA LINK
| LAYER E : T LAYER |
R PHYSICAL | e pmfszcu

32
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The &dbove describes only sonme enbodi nents of the present invention
and nodi f rcatTors obvious to those ~skilled in the art can be nade
thereto w thout -departing. fromthe scope and spirit of the present
i nventi on. . CLAIM5 1 A systemfor tracking the |ocation
of vehicles and the . i ke, said systemconprising |ocal positioning
I nformati.on supply nmeans which correggzpositioning infornation
recei ved fronlsatellltes so as to produce a | ocal posi ti oni ny
|nfornat|on S|gnal 'sai-d. systeanurther ) ‘.~ gonprising .a. nobile-. e et
telephone systenTmhlch transnts.said- : Iocal p05|t|on|ng lnfornatlon jj{
signal to said vehicles and - ~- the T R THE, SYSteﬁ10f g
claim1 wherein said nobile t%ﬁephone systenladdltlonally

i

contributes information to saifd system 3. * The syst; clain12.
wherein said [ocal positioni ng i tion signal ijs@rgansmtted as . -
part of a control . l ' 1 O :
. . - ) ‘ .
- O




Iayer signal or nessaging signal on said nobile tel ephone . systemfor
reception by a nobile. telephone receiver which. | f urt-her—t+ncl-udes—
di ffferential global positioning neans wher eby a physical |ocation

in three di mensi ons of said - recei ver i s obtained. 4. - The
system of claim3 wherein said p05|t|on|ﬁ§ I nformati on together

with i.dentity |nfornat|on S transf®{fed from said nobile tel ephone
.recei ver back over. sai.d.special signalling |ayer.to database means . . ...
whereby” - : .- p03|t|on |dent|ty ‘and ‘ot her "derived information for a. R

| . plurality. of 14ke mobi’l e tr'ecei-vers. can be noni-toored at .a - renDte

location. “° “ '+ 5. A nobile tel ephone systemtransnitter/receiver

i ncl udi ng global position calcul ati ng means. 6. The system of claim
5 wherein said global .position _ calculating means is
adapted to utilise a dlfferentlal éﬁ%

37 , .
{ CoNTR OL cHANNEL

4 Z
DEDICATED
FULL DUPLEX DGPS CHANNEL

[ R f 7x ’/7

SOUJSH”-

43

2.‘?/{

INTERFACE TO

CONTROL CHANNE!L
ViA NORHAL ROUTE 35 {' TCM‘—'SF 1 ~
PoLLING] - |CONTROLDGPS- " CONTROL POSTA
D - POLLID - REPLYID | 36
. MOBILE STATION .
. 1 PSTN INTERFACETD . . |
35 DEDICATED DGPSCHANNEL  pgps | | T
\'\ 4 - gRRORS POSITION
- MODEM | -
L R P IBRT Y o | PGPS RECEIVER |10
| ';o.S‘mou"'-'-' "wspsm’o R W
ANDID . *s/sﬂ’__ R | . \40
AusLiG | covrroL T~ B
DGPS ~ {COMPUTER - _
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o N~ ~ conrror Dlg{- L
o P A BSFCONDJ 2SEQONDS
SCAN TIMING
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"corrécton signal whereby relatively accurate position I nformation
can be derived by said gl obal position. cal cul ati ng neans.. 7.
The systen1of claim6 wherein said differential GPS correction
signal is transmitted on a special signalling | ayer of a

-communi cations path provided by a nobile - t el ephone system of which
. sai d nobi l.e tel ephone system transmtté&r/yeceiver forns a part.

8. ‘A.global positioninrg systemwherein receiving stations are .
-adapted to: teceive. ram1p03|t|on+ng i.nfarmation-and. .-, t hereby cal-culate "~
a. p051t|on for sai d receiving statlons L said systen1further L
i ncl udi'rig” base stations adapted to receive data conprising said position

and wher.ei n- sai mite ke d conmunic .of a
mobile *° - tg hone-.syst enf—%= é%gf syst em ofg i brein
sai d communi catijony path Eﬂ"lude east a si ~d hd a
control Iayer : 10. e 5§§§=n10f&@ﬂ§‘h19 wher ei & & d {is
transmi-tted - lover a spec wﬁgu gna% |'~|L@~ | ayer of ‘§'6P€ ( i gations -
pat h. T 11} W@He syst ef§ of [ARd m 1% \%argl n .said %‘@% al 1 ng
| ayer "is interl e@ed acr%% sa @% gnal J @g,:and sai d%tﬁ& .
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control ‘layer. = . 12. The system of claim8 wherein sai rmbl

t'el ephone system conprises a cellular network. ' 13. The sy

claim 8 wherein said nobile tel ephone system conpri ses a trunked
radi o system -19- 14. The system of claim8 wherein said
nobi | e tel ephone system conpri ses .a personal -comruni cati ons system

15 The system of claim 10 wherein additional data is suppl i ed over
said communi.cations path to said receiving stations, said additional data
conprising |local positioning - i nformati on; said |ocal positioning

I nformation allowing - said recei wppg stations to calculate a
corrected position based on said | ocal positioning informtion.

16. The system of claim 15 wherein said receiving stations, on request
fromsaid base stations, calculate and transmt . only said position to
saikd base stations. ABSTRACT

POSITIONING SYSTEMS UTILIZING MOBILE TELEPHONE SYSTEM FOR
. CORRECTION SIGNALS

A positioning system where receiving stations such as nulti-
purpose mobile communications devices (25) can thereby calculate
their position: the system further including base stations ( 28)
adapted to receive position information from. the receiving
stations (25) over a communications path (22) of a-mobile

) telephone system. The system allows the receiving stations to

\—/ receive a correction signal (13) from a correction station (14)
over the communications path (22) on a special signalling layer
(24) whereby the receiving stations can calculate a corrected
position. The system can be used in conjunction with many forms
of mobile telephone systen.
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"17. -The- systeh1of cl ai m 15 wherein, on request ‘fromsaid base stations,

sai d receiving stations, calculate and. . ... transmt said corrected

posi ti on. systen1of claimi15™ mhereln sald data additional ly
‘includes.satellite identification data conprjsing the: rrAfAne IKERR]T
.satellités fromwhich said rece|V|ng statio H ir aw

3p03|t|on|ng i nf or mati on.
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