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COVMUNI CATI oN W TH MOBILE UNI TS Techni cal Field The present inventi @d SEP 2006
relates to a nmethod for radio conmunication with nmobile unit, such as
different kinds 5 of vehicles. The invention |ikew se concerns a systemfor

I mpl enent ati on of the method. Background of the Art in systens co I Si ng
sever a¥OGPI% units there is 10 often g need for inter-%%ﬁﬁﬁﬁV%gﬁ{on
between a central systemand the nobile units of the system One exanple is
public transportation traffic routing and informati on systens, according

to which buses deliver brief reports each time they |eave a bus stop, for
exanpl e. Another 15 exanple is systens for managi ng commercial traffic

according to %ﬁB | Qbgrd t 8%k SphBk ol rwr bl gbpreports on
their positi S acconpli shed comm Ssi ons. typi cal
feature of systems of this kind is thHNI&Sre data is transnmitted fromthe
20 vehicles to the central systemthan the other way around, and that

conparatively brief messages, normally in the nagnitude of sonme hundredths
of data bits, are conmunicated. According to prior-art technol ogy, a

met hod usuapd ¥hn26at sSFisad according to which a designated path for
comuni cation wth one of the vehicles is established and _according to

whi ch i nf or mat | ChherEpresemthd veIHskan teal 8hest kgt ScHFRNE AT $3tR, such
as an individual | .l ocat.ed radi I he vehi ; [ I
Goring 0 agmRplgabacts ity aRb A ENBRIE, BucklG s lifr &rent! RRAGS

5 of vehicles. The invention likewise concerns a system for

implementation of the method.

ackground of the Art
in systems comprising several mobile units there is

10 often a need for inter-communication between a central
system and the mobile units of the system. One example 1is
public transportation traffic routing and information
systems, according tc which buses deliver brief reports
each time they leave a bus stop, for example. Another

15 example is systems for managing commercial traffic
according to which lorries and taxis for instance deliver
brief reports on their positions and/or reports on
accomplished commissions. A typical feature of systems of
this kind is that more data is transmitted from the '

20 vehicles to the central system than the other way around,
and that comparatively brief messages, normally in the
magnitude of some hundredths of data bits, are A
communicated.

According to prior-art technology, a method usually

25 is used according to which a designated path for
communication with one of the vehicles is established and
according to which information may then be transmitted on
that communication path, such as an individually

allocated radio channel at the vehicle's disposal during



PCT/ SEOL/ 006 70 2 a limted tine interval. One of the follow ng two

met hods wusually is enployed to determne if and when such a connﬁggggﬁiﬁn
path is to be established, viz. the central system continuously a 2004
sequentially 5 polls all vehicles to ascertain whether any one of the

vehi cl agoig3s76ipspossessi on of information that is to be fq,r&%ﬁ%mség t he
hi"cles I

central system via a public channel in the systemthe ve | the

central systemwhen they are in possessiop of 10 information that is to be

forwarded to the basg station (i.e. an incident-controlled system. Wen
b

the base st& ioiPha€dpbiBRelBREr¥aln SRForRE dihe tFeitowaps tha metdssts fic
vehi cl e W shgs;, ofrgupj,, C @Qqq}- | o . b tablished in
sonme prior-art é€%§nann§r?§%ngi§§ig%ce rﬁﬁ% I%%a?%%gaﬁént%g%%b cle a
speci fi c radionmhaboet jonhpabhi $satot e dsposalsieédl heizvehicle for a
sufficient length of time to allow the nessage to be forwarded to the base
station and possiblghe getaanl agkabahedgemennomesdsagndeseghennedliyom t he

base 20_stati.an. robl em encountered with this technol ogy is_the

| apse of2t | r’%?loi;%f%ﬁ Te?hbﬁ BresOpaSSERItE ih SR SA nRNY WAREh CEniths are in
possess'on‘qeﬂfﬁf%ﬁaiéOﬂntgoQ@eSEQBWaBQeqnf%ydéﬂ¥bnm@hge Fg goCplMON

nmet hod used in 25 public transportation systens, 1s extrenely tine-

consunm ng, JWerwardadgeonuhbecent reéhisyiseemgre i ncluded in the system
Quite sinply, the inquiries to each discrete vehicle are sparse and

i nfrequent, one %oHsedudideld emderel sinhabei systeanttiafvelvbtleon may be

20 ool 2% W okl SOIFRaNOpf DEGHOLRLy SRLUI S, Biokte ReLS . |
conj uncig on i fdirrhdef &h CthQut i 8gtanBel AHHABRIRN t3Y St Bbase station
(i.e. an incident-controlled system).

When the base station has become aware in anyone of
these ways that a specific vehicle wishes to communicate,
a communication path may be established in some prior-art

15 manner, for instance by allocating to the vehicle a
specific radio channel, which is at the disposal of the
vehicle for a sufficient length of time to allow the
message to be forwarded to the base station and possibly
also an acknowledgement message be returned from the base

20 station.

One problem encountered with this technology is the
lapse of time before it becomes possible to determine
which units are in possession of information to be l
forwarded. Polling, which is a common method used in

25 public transportation systems, is extremely time-
consuming, when a large number of vehicles are included
in the system. Quite.simply, the inquiries to each
discrete vehicle are sparse and infrequent, one
consequence of which is that important information may be

30 delayed and if it comes to the worst lack interest by the
time it reaches the intended party.

This problem has become particularly acute in

conjunction with traffic routing and information systems
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gat her and provide the passengers with information on the expecteg-?ggpﬁﬁl
times to the various stops. The demands fromthe systems on reliablée a

rapid information fromthe vehicles thus are 5 high, a goal that conplex

pol | i ngolo@Mkigaes nmake it difficult to achieve. Another ppobkgmviosrd hat
each communi cation path that is established occupies a part of the

(avail abl e?) frequency space. Thus, theznunber of communication paths 10
t hat can be established sinmultaneousl

' is limted, which .considerably
restricts t®f thex¥sing tyrafnFPer ¥ %Xegﬁfzglefhémﬂﬁjé?ﬁ”égi girq-gart
systens, such | i s i §ednar feMRskAld Vel Yak 2 ga1ntihess of
frequenci esp?8g§8%%?\/steq{shtgpﬁel}qﬁlﬁ@%t:berfolrlmance. IE%I nost countries, the 15
frequency spacenies weribuLdtidmrd edThandemandexdmgire tlppbsyetemangportati on

systens often are allocated only a few channels within a narr fr ency
band. Obvi ouelyablihanst AR HathEseeveR ABFE 5\34'% o‘{fg“?‘?TFﬁe gifs?t %%%I s to
be used for, other Ki ' : ; tpHgksitct axi s, and
ener genéy vBRBEr e& a%ﬁo%heér{ ggeérb}iglcgﬁ icggéglg%g%{&r@rig%e. Yet gnot her

probl emis ghat iz gansislesetbleve proportion of the available radio capacity

of prior--art systens is utilised for adm nistration purposes d L. 25
al l owi ng time foAnsghesh RFRELHHebhtr /S '§ﬁqﬂPﬁﬂé?££88eBF?gnt%%t

Contor" "3t KR FRIRIGRABIL S paxtoBm phes Lapagatiien) ) o gpeci 1
S-umyr v_ of vl drive népadie ThEROS) etheohutberpds empmiana aatden patys
obviate the above problens and to estab&i%%ég§¥f)085 Qk&%%hgnwhich
10 that can be established simult Y
considerably restricts the flexibility and performance of
the system. Prior-art systems, such as Mobitex and Tetra,
need a comparatively large number of frequencies to
achieve the required performance. In most countries, the
15 freguency space is vexry restricted, and for example
public transportation systems often are allocated only a
few channels within a narrow frequency band. Obviously,
the problem becomes even more serious if the system is to
be used for other kinds of traffic as well, such as
20 trucks, taxis, and emergency vehicles and other service
cars and the like.

Yet another problem is that a considerable
proportion of the available radio capacity of prior~art
systems is utilised for administration purposes and for

25 allowing time for switch-overs between transmission and
reception in conjunction with the establishment of a

communication path with a specific vehicle or with the

forwarding and acknowledgement of a message.

30 Summary of the Inventjon

The object of the present invention is to obviate
the above problems and to establish radio communication

with several mobile units without need for the
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PCT/ SEQ /00670 4 establishnment of a specific comrunication path7i7r5E@€agly
i ndi vi dual case. Another object is to provide a nethod and a system for
transm ssion without delay of information from5 several nobile units to a

st ati ongrgyosibem These and ot her objects are achi eved bypEgps dks
met hod as defined in the independent claim1l and by neans éﬂa a Iﬁ

conmmuni cation systemas defined in the independent claim9. 10 In
accordance with the teachin of the.invention, . radi o conmunjcation from

the nobile ufifté e 2 BREFHI & CWFPRBUA LA LA h Patdt esBaf§Cho

establ i sh designat; qp@gg%pation paths. Instead, the nobile units
transmt bursts ofﬁﬂﬁ%ntica nmessages that are received 15 by several

recei vers | ocat edaabahgt lebijpadth D toapebvafiet hemeuhidde aurd ta dystsmworth
noting that the nessages thus are received b¥ only a small nunber of the
recei vers, WhP&h LrETETLFEPHhWIHROPBCHELBY BF LRECTTELLTerStARd by the

power of  he I $ShEn. Eﬁgﬁé e 0 I ' i | aerials or being
| ocat ed E%OSEE?% tqéﬁégggﬁ% or %oﬁgné ngghggag?L%?%égﬁg for exanple are
only able to recahesemesshgeshdr onbjebtEeanai ashievedn by naand eslf aea. | n

t he sanme manner ssages transmtted at . | ow _power .can bhe perceived only

by recei ver smFﬁg‘Préglaé ﬁld't%ﬁ e@cBﬁﬁaFﬁ@?EEPgeE‘Fo§éW thénd &?ﬁén‘f“???ﬁg
mobi I'e  uni tof%nﬁ:g:%mildét:ﬂén' LPRRr bankek9nadant, khe lopfhonaent the

receiving units and the power of the transmssion of the nobile units in a

way ensuringclbatm &.message 30 emtted froma specific mobile unit is

perceIV%% by a In accordance with the teachings of the invention,
radio communication from the mobile units thus is made
possible without it being necessary to establish
designated communication paths. Instead, the mobile units
transmit bursts of identical messages that are received

15 Dby sevexal receivers located along the path of travel of
the mobile unit. It is worth noting that the messages
thus are received by only a small number of the
receivers, which is ensured by the location of the
receivers and by the power of the transmission. Receivers

20 having directional aerials or being located close to the
ground or to one side of a building for example are only
able to receive messages from mobile units within a
limited area. In the same manner, messages transmittéd at
low power can be perceived only by receivers that are

25 located comparatively close to the transmitting mobile
unit.

Consequently, it is important to adapt the location
of the receiving units and the power of the transmission
of the mobile units in a way ensuring that a message

30 emittéd from a specific mobile unit is perceived by a
suitable number of receiving units, and that a receiving
unit is able to perceive messages from a suitable number

of mobile units in its vicinity. This is a central



sui tabl e nunber of receiving units, and that a receiving unit is 7abSEP §09;
percei ve nmessages froma suitable nunber of nobile units inits vicinity.
This is a central 2 7 SEP 2004 wo oin6l 05 PCT/SEQ /00670 5 concept of
the invention, since it ensures that several nobile units are able to

si mul taiaApsigs transmt nmessages that are received by dipEeisedivopgfoups of
receivers. For satisfactory functioning of the systema conparatively 5
| ar ge nunber of receivers thus are requi ged, said receivers being

di spersed over the entire intended area, of coveragﬁrof t.he connugifation

system TheCPRGEREI B4 Falfes THETHosIR bl 81 PECedtabi® &h tRat eRgY§ES
comuni cat 'ﬁ&f?&mﬂhﬁ.t%y.atité lag?l'%gt@né¥mﬁwaﬁ@oﬁ'éﬁ|yi ¢ I eSHEACKBSsaybg. oOne

for high-power transm ssion roadcast nessages'to the nobile units, and
one for tremsyi sgeorreefeinessanesiifbareéhe gobupe wfi teceivéss. sFationary
system By neans of only these two fre uegcies % connunicatiogiﬁ%;ien1nay ~

be establ i strblERAFLEFNDIAEIEAONER| Phi haPeSYPREM iFi THIR DS whi ch
prior-agt SY§£§E‘nﬁ%ﬁ%ﬁ;ég“?%&eiébfgdtﬁhgnarhr%@Hﬁﬁ%%dUBsé9dthe

stationary systém can fected wthout tine delay in conjunction with
t he occurr engeecdfrearspdetiyldispexcsedntyersihee entihmutinfe¢ngedhareant r al

unit can receive 20 information on for exanple when a bus | eaves a stop or
when a trucRfhaeveersSrerdd ths QQEWBQ?C?ﬁéggy§W§ﬁFﬁhy be designed for

coverage spanni gyl QR {84 GhiR & ¢ SPOBs183 €A i WL Al 2sMeky |arge
area, for exanplé an’éentire continent. 25 Instead of transmtting a

message al oggtanédsiegainehin tea el oh | yetwntrkoblyeditddrimaina adndy puth, the

basic principle thus is to-comupicate the ssage with tconsiderablne
r edundafcy Byg9ﬁ§n§ﬁQQWQRF%?Sréb%§teﬂP?, or high=power transmissSio

of broadcast messages to the mobile units, and one for
transmission of messages from the mobile units to the
stationary system. By means of only these two frequencies
a communication system may be established that completely

15 eliminates the limitations from which prior-art system
suffer today. In addition, transmissions to the
stationary system can be effected without time delay in
conjunction with the occurrence of a particular incident,
since without delay the central unit can receive

20 information on for example when a bus leaves a stop or
when a truck has delivered its charge. The system may be
designed for coverage spanning from a limited area, such
as a town, to a very large area, for example an entire
continent.

25 Instead of transmitting a message along a designated
carefully controlled communication path, the basic
principle thus is to communicate the message with
considerable redundancy by transmitting it repeatedly,
and to arrange for reception of each transmission by

30 radio.receivers at several locations. This redundancy,
i.e. a considerable surplus of information, efficiently

ensures that at least one message with a high degree of



and to arrange for reception of each transm ssion by 30 radio receivers at
several locations. This redundancy, i.e. a considerable surplus 2cfSEP 2004
information, efficiently ensures that at | east one nmessage with a high
degreegg& 2 7 SEP 2004 wo O n6105 PCT/ SEOL/ 00670 6 probability reaches

at | eaYO8K¥P2ceiver and in consequence thereof, the ceREFSEOMRSTO This
means, however, that a specific receiver unit 1is quite capable of
perceiving transm ssions fromtw or 5 feveral vehicles si mul t aneousl y and

an in doi ngpsobxiiYEcei veaghasyaendeaktt bacressagesecosniécihy. This is a
qui te deliberate consequence of the fact that all nobile wunits transmt
nmessages onCPRESHIRNGE ceierePini theucenmFadaired--or di nati on but this does

not constitute aghf} serlgls PLGALEM. agpheng %.%te%it{iaé‘%éé%'rcéﬂﬂ t be

percei ved by too nany recerver units, sincei S were e case the risk

for interfergnepiiwel capaicl ease. peCersequentiandnti d45i dgpof amt tivo adj ust
the power of the transmitter and_the | ocation of the receiver units such
15 as t & enSEVEXRatVeonl §LasSsairubransonsdy G &kilerdoingt §CaPetcapabl e

of perceivi £ _h S . " sui.t.ab er. . e rstoqd a
sufficient %%%ég%{ggens r%ggsa fF%?eh%SSE&%%EﬁQ%ﬁ%%ﬁhfécggggo%Ebgt at the
sanme tinme sufifdeidallyefavet aonedynentcke ofir ababifddty wtha@0albt mobeilence.

This "sufficient nunber” could vary, deggnding on how heavy _ the traffic of
nmessages i s Wit itranspeei MPESALES. OPnt éﬁ@?\ﬂﬁﬁqy%F¢ﬁrgétH8H5er of

oS S o haL itted (for 25
mobiie —uni En%ntﬁgae% fggy%ggf_ﬁQQ%na?)ﬁt”%ﬂ&sma%%%g‘?ﬁatﬁré‘?xﬁé@{‘éﬂté_Q (for

exanple at a I'c fransportation network) IS suitable to
provi der@ | afegel sudberoblemecaby@bngnialss a2 tearisnonees idn Whanhot sbal | owed to

recei ve nessages pnlg _ , . . .
perceived by too many receiver units, since if this were
the case the risk for interference would increase.
Consequently, it is important to adjust the power of the
transmitter and the location of the receiver units such

15 as to ensure that only a suitable number of receiver
units are capable of perceiving the message. By "suitable
number” is to be understood a sufficient number to ensure
sufficient probability of reception but at the same time
sufficiently few to reduce the probability of

20 interference. This "sufficient number” could vary,
depending on how heavy the traffic of messages is within
a specific area.

In an area where a large number of mobile units are
moving about and many messages are transmitted (for

25 example at a hub of a public transportation network) it
is suitable to provide a large number of receiver units,
each one of which is allowed to receive messages only
from a comparatiﬁelf small sector, for example by
locating the receiver unit such that it is partly

30 screened off by buildings and is close to the ground, or
by utilising a directional aerial. In an area, where
fewer messages are transmitted, for example in the

countryside, it is suitable to position the receiver



froma conmparatively small sector, for exanple by |locating the receiver
unit such that it is partly 30 screened off by buildings and is clp§gE 9
the ground, or by utilising a directional aerial. in an area, where Fewér
nmessages are transmtted, for exanple in the <countryside, it is suitable
to posiwOow741ee recei ver 27 SEP2004 wo 01/76105 PCT/ SEO1¥@aés¥®1/0@670uni t s
at a higher level and preferably in an unobstructed position, for exanple
by positioning the receiver unit in a GSM mast or the |ike. Another factor

affecting the nunb foc Lver ' capahl e L \j a
nmessage istﬂﬁ?'bo%érgugégﬁgg ?ﬁ%ﬁ?ﬁ%ﬁéf§§%§§€§%§¥ ?ﬁe%§m&§0%$§£ﬁgkggld
not be of sygdsacBaNi Evge eidaaiplleomyTaiys i@ty thet yearioreapabie bh
perceiving the nessage. It may al so be advantageous to use variable 10
transm ssi ok foWdrmagh gx &h€aliMfere many nessages are transmitted, the

power coul d then be f aduced o, 0Ldete diQ o PrAYETkBA-TREY JRGHVEE UNi LS
ge. n an area, ere

from perceiving the” "nesSsage ew nessages are

transnitted,unibe pRWEr aFey ch@ables essetkdoiehsyra nbssadee inessiage is 15
perceived by several receiver units. Information on suitable powers may be
transnitted Bowert needeor Famemit dhednepsdRe edTBy POMEE Jhus rekerler in

¥
the nobile unit., Thus, it.i t.t fo 4l - h
the |ocati o ®f ?ﬁeoiegngg%'%ﬁi §j§%¥9ﬁﬁgﬂ%§éﬁgﬁ¥%gﬁlg%&%ﬁgﬂgép%% s? angnd

on the otherapt thpapoeebrobpdreitriansnlissimeassdgese factors need to be
adapted to ensure that a well-bal anced nunber of receiver units are
capabl e of percel¥i igYeadkonbss AFYaHaAITQS rEAsHFEt ¥aTX iR recei ver unit

P?gngﬁiﬁ%{g”@EQnE8iEEE%BU%E%e135fﬂ“ﬁﬁié%%aﬁﬁéﬁéﬂssmaﬁyidéséé§@%V£§eand to
transmitted, the power could then be reduced in order to
prevent too many receiver units from perceiving the
message. In an area, where few messages are transmitted,
the power may be increased to ensure that the message is

15 perceived by several receiver units. Information on
suitable powers may be transmitted from the central unit
or be gathered by means of a receiver in the mobile unit.

Thus, it is a matter of interplay between on the one
hand the location of the receiver units and the design of

20 the aerials, and on the other of the power of the
transmission. These factors need to be adapted to ensure
that a well-balanced number of receiver units are capable
of perceiving each message that is transmitted. '

Each receiver unit may be arranged to eliminate

25 identical messages that it receives and to transmit to
the central unit only one of the several identical '
messages received. In this manner the surplus of
information data to the central is reduced. On the other
hand it may be advantageous to transmit all messages to

30 the central, for statistical purposes, in order to allow
a picture to be formed on the operation and the coverage

of the system.



the central unit only one of the several identical nessages recei é?ﬁw'%pp
this manner the surplus of information data to the central is red .

the other hand it nay be advantageous to transmt all nessages to 30 the
central, for statistical purposes, in order to allow a picture to be

f or med wa oih@osperati on and the coverage of the' system g T80doVO
oin6l 05 PCT/SEQ /00670 8 1In addition, each receiver unit may be arranged
to identify erroneously received nessagesgand to transmt only correctly

recei ved nessages_to e.central_ unit. FError nessages.nmay occur,_when two
transm ssions f rgﬁ‘t‘?\ég%tégﬁar gtag%rmtb‘?qee”ﬁ‘?ﬁt%nh? emggc?lev@d-’%rfﬂﬁq drRousl y

ina singl eidéi@@tif/freyﬂbhe@ﬁ@ﬂyﬁtﬁgé@f@eaﬁ hés 98§e8N8HRE o Ara the

di stance between a transmitting unit and a receiver unit Is so large, that
the recepti @miyg carseatbgdreasd vest nessages thethhokentmsslagmits. not 10
per cei ved. ese disturbed nessages cannot be used for informa%ion

pur poses and"tHeT ForE2arer BRabISr e WaTRcHEd FhaPRBLSsean®rE AR ttWEach

mobi l e ugi t JEpyaber&rhapgee LeildAns tr@ceﬁééagfmﬁmtf%%cﬁislyvi%{%
S

alternative frequencies, and 15 the stationary part of the systemin this

case conpri sengbi recahves uagitgrad tintectéve wighabseomidigss, or
alternative freguenci Prefe&&&%y, di fferent .frgguencLes are then

utilised for it %n&f‘é‘éﬁ%ﬁ 5535 ;2 rorARYBhp LRI &bty may be

used for 20 jd@ansyessiat of sl ergaaRssagdest (¢ e t PECBREAICIAg of  several
hundreds of bytes). By equipping the nobile units wth an additional
recei ver in Gideliu¥oadt oanfefohr cagdmidadhecdhvke, nesesagsbiile noti t s can

listen op frequencles £RLOY Y il Sld sl Q00L  NBSEAYES 1 NP S
information purposes and therefore preferably are
rejected in the receiver unit.

Each mobile unit may be arranged to transmit a

message on one of several alternative frequencies, and

15 the stationary part of the system in this case comprises
mobile units designed to receive signals on these
alternative frequencies. Preferably, different
frequencies are then utilised for different capacity
needs; for example, one freguency may be used for

20 transmission of longer messages (in the magnitude of
several hundreds of bytes). By egquipping the mobile units
with an additional receiver in addition to the
breoadcasting receiver, the mobile units can listen oﬁr
frequencies employed to transmit longer messages. When a

25 mwoblle unit is about to emit a longer message, such
transmission could be preceded by a check to ensure that
no transmission is in progress on the frequency about to
be used. A brief message of attention is then transmitted
followed by the message itself. If another unit in the

30 neighﬁourhood starts to transmit a message of attention
but notices that it has started to send this message of
attention slightly after another unit has started to

transmit, this unit interrupts, i.e. it postpones the



25 nobile unit is about to emt a |onger nessage, such transm ssi 2n7 §l§%0ﬂl.
be preceded by a check to ensure that no transm ssion is in progreéssvon
the frequency about to be used. A brief nessage of attention is then
transmtted followed by the nessage itself. If another unit in the 30

nei ghb%mq??tarts to transmt a nmessage of attention Qb cpRldogRs t hat
It has started to send this nessage of attention slightly a?ter anot her
unit -has started to transmt, this unit igterrupts, i.e. it postpones the
77 SEP2004 WD 01176105 PCT/SEQ /00670 9 transm ssion of its nmessage, until
agai n t her e GERATHHNISSEPR| PY B St RESEREGUe e i RARST | YRSTE N &cEOr dance

wth anothe%éﬁ¥$1@§58€ﬁgﬂhggqu?Enk in @g?%ﬂfgh a nobile unit, by way of

a short nessage Via ransm ssi requency, requests permni ssion
to send a nmessagen Ofceopdesfetewditiednbehgirh.speel e dmabdimgatemii $hehen
awar e of the whereabouts of the nmohile unit and inforns the unit that it

i s pernittednVeRehen. | BsPBAder Wddsaddy oiRYa P I OTF nRESSRFLey 12

frequency, st L ng rtain i ne. h [ | S
b nar 15§ MEndaoes ePPRenEEE Bel rerery qdfhants DUERL LRI RS o
paths, it thisn@&osl flesbagebefapphiredeaerai nddiravgch neThedcehtestlabl i shing

such desi gnated comuni cati on paths. The-allocation of tinme s|lqots as 15
i ndi cat ed alR¥etemyipetBEReaWedeq@l &1y MIRTERIUESHRE etPENFEPAES on on

transm ssion needs_|sS: i eq. firo L e Hhj £ ¥harhhe egmon
transm ssi onurﬁqu%%ﬁcilﬁeﬁgm%cggltredgﬁ:% vrghta:?gl pre e§er ed en%odi rn::nte of the
i nvention, ait@cksaykedgeseaye or ke thedutofra nedasicased 2feqeesays i S

sent to a nobile unit in response tq the rec%giion q% the central. unit of a

messagelfr orf ERBEINGoBE| 8 GHFEAIThitd S odddiITRy e HVEREAGR0ES i n

primarily intended to eliminate the need for designated
communication paths, it thus could also be applied as an
improved method of establishing such designated
communication paths. The allocation of time slots as

15 indicated above may be effected quite dynamically, where
information on transmission needs is communicated from
the mobile unit via the common transmission frequency.

In accordance with a preferred embodiment of the

invention, an acknowledgement in the form of a broadcast

20 message is sent to a mobile unit in response to the
reception by the central unit of a message from that
mobile unit. This procedure may be advantageous in
conjunction with messages of special importance, for
instance that a truck has delivered a cargo at a

25 particular address. The mobile unit (i.e. the truck in
accordance with the above example) can then be arranged
to again transmit the message, should no acknowledgement
be received within a predetermined time. This
acknowledgement procedure including repeat of the

30 transmiésion offers a possibility of satisfactory
security of communication when such security is

necessary.



conjunction with nessages of special inportance, for instance that -}asggm}é
has delivered a cargo at a 25 particular address. The nobile unit g';e.
truck in accordance with the above exanple) can then be arranged to again
transmt the nmessage, should no acknow edgenent be received within a

pr edet SVHOWB6NOSI ne. This acknow edgenment procedure incl u®CTgroppEad of the
30 transm ssion offers a possibility of satisfactory security of
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established for instance In conjunction wt occurrence an incident
in the nobilestmblishédt ier dulsithaceniits corej wetl torswiinha tiebl i ¢

transportation 5 system _they thys are .able to send nessage hey arrive
to or |eave FHBPENFRe Bl éPFHIET ol & W%%fﬁoPPéEI'e Iﬁltbge of pager

type, whi Chgrhcg&af‘lgaﬂﬂ &isﬁgcl_»ga%h%q% By PHuePit a8 By rmansPf

broadcastin t whic accordance wth the invention are able to send
messagess baskstemt hehegnthals amiet abiea t30 ngetred anels sage- efsf itdieantar mammer .
Al so handhel d conmputers and simlar units may be fitted with a radio
communi cat i ofP uRFt 1§AYEHE FEPE-part of a systemin accordance with the

invention.. 15 The,dahan QEMUR;¢al i@ 1REINAK HE S5GEBRLY CORRsSRE @
packet conveyi ng data communi cation network, such as the Internet, wherein

t he recei verpametstppe, behipdr mmnentanroonnectezidy oknbwn| meardet . This is
an economcally nor ttractive of . real jsi t he, 20.invention. The
recei ver uni?‘én%/rﬁﬁﬁgsg’yuﬂela?“?eqfwr@ﬁdafa Q%Jrﬁﬁl:}?%’étwgﬁcﬁeﬁﬁork in a GSM
System 14 accordance with the invention are able to send messages
back to the central unit in a simple and cost-efficient
manner. Also handheld computers and similar units may be
fitted with a radio communication unit and be made part
of a system in accordance with the invention.
15 The data communication network preferably comprises
a packet conveying data communication network, such as
the Internet, wherein the receiver units may be
permanently connected to the Internet. This is an
economically more attractive way of realising the
20 invention. The receiver units may also utilise the data

communication network in a GSM system.

Brief Description of the Drawings
The present invention will be described in more
25 detail in the following with reference to the
accompanying drawings, which for exemplifying purposes
will show a preferred embodiment of the invention.
Fig 1 is a general view of a system in accordance
with one embodiment of the invention.
30 Fig 2 is a schematic view of possible locations of
the receiver units shown in Fig 1.
Fig 3 is a schematic view of a device with which is

fitted the vehicle of Fig 1.



Brief Description of the Drawi ngs The present invention will be described
in nore 25 detail in the following with reference to the acconparfyiSgP 2004
drawi ngs, which for exenplifying purposes wll show a preferred enbodi nent
of the invention. Fig 1 is a general view of a systemin accordance wth
one enbodi nent of the invention. 30 Fig 2 is a schematic view of possible

| ocat i 330816103 he recei ver units shown in Fig 1. Fig 3 isPal/8E @ c view
of a‘device with which is fitted the vehicle of Fig 1. 2.7 S E P 2004 WO
0]/76]05 11 PCT/ SEQ /00570 Detail ed Desddi ption of a Preferred _Enbodine z
ti The invention will be described in the following wth reference to a
system for public transportatlon 5 ThIS |s but one of several possi bl e
appl i cati onPenali $601DE SE i dedb e F@A EERRGARTIE he scope of

t he invention as eflnedl thea en c t n Fig 1
conprises a cent rrgﬂ‘l Cuntt nglo%hw&ﬁ' sg’%t giesga%ai'LL orms X% gg]l?‘ d

conmmuni cati g df9 $¥gkeBhcEhecCentdairamifod IaﬂﬂpitSBSaﬁemlmaa:anmn means

2 enabling it to be connected with one or several stationary transmtter
units 3, SwhiTiar és| bust ot wie sgverakiRpsRit e 38pP3icatiens tters

are arranged to _transnit, on _q r.e 0 r pat I red 15

al ternating %?%‘dbénEszb nd S5 (%&eefi er%g‘fn'fl% asﬁi{:’ﬁ B§ lt % )émegsages 4 over
an area, suchhasjhbendiem dﬁﬂdéﬂﬂﬁhdmhﬁiﬂﬁﬁﬂappéndadtaWBluE .a region (so
called broadcasting). The transm ssion power is adapted to ensure that an

enitted radi o mesthgesFswep ISHOWEL ity il Byl Z@WEHFEP@S apFefEFR MYt a
predeterm ned area. , The connectd O, DEINESN | NGe CERL" omiinki chidtsh the

10 system. The central unit 1 comprises communication means

2 enabling it to be connected with one or several
stationary transmitter units 3, which are located in e.g.
radio masts 30, 31. The transmitters are arranged to
transmit, on one frequenéy or alternatively several
15 alternating freguencies and in different time slots,
radio messages 4 over an area, such as the area
surrounding a GSM mast, a town or a region (so called
broadcasting). The transmission power is adapted to
ensure that an emitted radio message 4 may be received by
20 vehicles present within a predetermined area. The
connection between the central unit 1 and the
transmitting units 3 may consist of a data communication
network connection, such as an Internet connection 9, or
some other suitable communication path 8 that couples the
25 transmitter unit directly to the central unit. The _
essential feature is that the central unit 1 is able via'
the connection 8, 9 -to convey messages to be sent to the
vehicles 6 and to determine the order of priority for
broadcasting these messages. Preferably, the central unit
30 1 is.a data processing centre also comprising storing and
processing means 10 for generating and processing
messaées. Although in this description only one single

central unit is mentidned, it is obvious that it could



transmtting units 3 may consist of a data communi cation network 77 SEP 2004
connection, such as an Internet connection 9, or sone other suitabl*e
comuni cation path 8 that couples the 25 transmitter unit directly to the
central unit. The essential feature is that the central unit 1 is able via
the coweoimems8, 9-to convey nessages to be sent to thepcyRRbfbRS 6 and
to determine the order of priority for broadcasting these nessages.
Preferably, the central unit 30 1 is a dgba processing centre al so

conprising storing an rocessi ng nmeans 10 for, generating and .processing
messages. A!qc?fb%ﬁggtiﬂ tﬁg¥e’d@ p?“i"‘gttisor’f%ﬂ f’%ﬁ'\el‘g‘?‘ﬁﬁFanﬁgﬁﬁdaI”hﬁncY i s
mentioned, idyiga90¥i AEankRat shibuaeukthis Léﬁ%@%eap 0478} ance in
PCT/ SEOL/ 00670 12 consist of several units that are interconnected in any
sui t abl e nanmersigdévatilonho$ béer ¢quififdd, dbomessdaqasefirom dhesnebdridtd on of

the traffic of, nessages fromthe nobile wunits. 5 The system further
conprises a ratively large nunber of receiver units 12, which are

di sperseg over thgneiglepdrdsaiefeef cERpRIANR, %goé SY¥stePe1Thesg Jeecei ver

units conprise nmeans for connection to data | cat1 on network, by
means of whiraimivée oEceeveiveiOundmsuidizcamhiviit lmtdedteperakedupivierl thikhe

receiver units rr% corrgri se e. g neans 13 pernmanently 1(gonnect i-g& themto
the Inter n_etlrbtrelé ot @rogagﬁ’ §E2E5nveyi TefSoTR- 15! SSPhécGaryer
conmuni cat i Qih e WebkpeOHEdmaksa APt tdorf t&lak aggpgMUNi cation
network intended for a GSM system in 15 which case receiver units 12 may

be positi onetbhmmuGBrat FeBt 3eBvoxid &phegrsomifuwichth onheharoeiverst ween
the GSM,system bas

base tati ps hg o%d raﬁp t%_n m t receiveg messages to
the centPal THINFURIFREE ¥ GRoFHe) RERRGAL) oL each TaGef SEFYATL V13
CO"DV{565iiﬁé¢i@bmprise e.g. means 13 permanently connecting them to
the Internet or some other package-conveying network 14.
The data communication network could also comprise e.g. a
data communication network intended for a GSM system, in
15 which case receiver units 12 may be positioned in GSM
masts 31 and employ communication channels between the
GSM system base stations in order to transmit received
messages to the central unit 1 (see Fig 2).
In addition, each receiver unit 12 comprises a radio
20 aerial designed to perceive messages that are transmitted
from a vehicle. The aerial may be a directional aerial
monitoring only a limited sector of the area around the
receiver unit 12. Several receiver units of this kind may
be arranged together for the purpose of thus dividing up
25 an area into several sectors. Such a collection of
receiver units 12', i.e. in principle a set of
sectorially separated directional aerials each one of
which has a radio receiver connected thereto, may be
1ocated at a high level, for instance in a mast 30, 31 to
30 provide sectorially separated coverage of a comparatively
far range (see Fig 2).
Réceiver units 12 that comprise a radio receiver 15

and software and hardware 13 allowing a permanent



20 aerial designed to perceive nessages that are transmtted fro SEP 2
vehicle. The aerial nay be a directional aerial nonitoring only a ? gg
sector of the area around the receiver unit 12. Several receiver units of
this kind may be a[ranged toget her for the purpose of thus dividing up 25
an areg | everal sectors. Such a collection of receiyv nj 12",
I.e. ﬁ’%‘%ﬁ& ple a set of sectorially separated direct iP(SﬁIQELdé)gb%QI s each
one of which has a radio receiver connecged thereto, may be |ocated at a

high level, for instance in a mast 30, to 30 provide sectorially
separ at ed Ceb@hmytxﬁnEmitMp@haitnEéynetatora&geahahiﬂﬁkﬁdn mayRebei ver
units 12 that conprise a radio receiver ? and sof t war e .and gardmare 13

al | owi ng a PerweEReuoed SEpBaY @b B1HBIYS L OWPEFASEO Y JEAF A2 € cBRNCt i on
wth the Ingarpeledd bes oah aphigbefunBiBYsPen BHE MRGMES atogagsal a very

| ow price an ore may |sperse | arge nunbers in the intended
area of covernagedgd dmetlc@nmmumnaucanlsylssgsmein SiavaidhttBat ecei ver

units are too easily accessible in publ places propert wners (private
as well %s é‘mc@rlﬁﬁ%ééx}lt%§r%etﬂgeﬁa§ﬁhﬂ’t RE CHSGIert L?/bﬁ—b offered a

connection Bl 9 ol | ;#Péﬁ@%}égto%é?%t -(?Q%Qt@a%ﬂss v)@ltlh ddeentwapai gespf the

comuni cat i syst'e I on n apartnent houses cheap I nternet
connecti on nizacipa tussd aamd nokadpyepettgncaviair ahzl @ﬁ’&r&@rat his reason it
may be suitable to use these prem ses based an reene W th tEg hﬁnants

or the hous§Q§Mﬁﬁ%ﬁomtt?sthﬁd@ﬁﬁ?ﬁﬁﬁﬁugnt8 ﬁ&ﬁq %%%lV% Fs 12
at 15 di ffergﬂé 4] &Y S¢ a@ﬂe%%ﬁmﬁhﬁfﬁ&%% 89ic@ln did Qﬁléé)@ﬁon Sever al

recei ver uni eref ore nmay | ocated inside the building, on different
si des apgl at dif fBr empatewehs, houses cheap Internet connection

facilities are nowadays often available and for this
reason it may be suitable to use these premises based an
agreement with the tenants or the house owners. It is
advantageous to position-the receiver units 12 at

15 different levels and with different aerial directions.
Several receiver units therefore may be located inside
the building, on different sides and at different levels,
and in roof-mounted masts, and they may be connected to
the Internet, as shown in Fig 2.

20 A possible scenario for extension of a communication
system according to the invention is to start by placing
receiver units 12', having sectorially separated
listening areas, in for instance GSM masts 31 existing
within the area. These units 12' provide satisfactory

25 geographic coverage, wherein each receiver unit 12'
essentially listens to a plurality of elongate sectors.

When the number of mobile units increases, for
example when several transportation companies are to use
the system simultaneously, the collision risks increase,

30 i.e. a receiver perceives several messages simultaneously
and therefore cannot receive any one of the correctly. It
is theh suitable to extend the system with more receiver

units 12'' of the same kind as units 12' but positioned



and in roof-nounted masts, and they may be connected to the I nterneg,s P 04
shown in Fig 2. 20 A possible scenario for extension of a comrunication
system according to the invention is to start by placing receiver units

12', having sectorially separated |istening areas, in for instance GSM
mast s SWOBL76145ng within the area. These units 12' provi gersabi/sdsagt ory 25
geogr aphi c coverage, wherein each receiver unit 12' essentially listens to
a plurality of elongate sectors. Wen tha nunber-of nobile units

nereases, 195 oRXBMRICE cIPRRAKR 01 df ANERGIT 21 L0 AQIPRRLES Alchd Guee

t he system simultaneously sion risksS 1ncrease,
recei ver pergestesiseicdeffassagdse tandjtai@oustyaant theref erear igimot
receive any one of the correctly. It is then suitable to extend the system

Wi th nore rebeFpEes lﬁmatlslemltil%!r thid Qi@ iends A1 ¢ s Trxadsitigysd ti oned
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exanpl e furt ong nmast € recep n area of
their aem al Sorbétenesicamall eroditwpd hatd afhd heikej t pa2ticlulaaddi tiron,
further receiver units 12 may be located in other places, 5 for instance on

roof tops andthfeanaes, et cdiamupasT Qﬁwev%ll’*"e"a%eﬁhé?etbﬁe_l'ﬁ&?@ért of
vehicles is the highesf. nell){l ts},rlg ee,'thh%tzfiQﬁze %{/ﬂgegfaﬁnglsggggémssages

becomes nore intensive sti lI'ver units provi I n several
pl aces i n a batktexg mdre tintaerenner stil descedcdidenbonéf san? way ibest ance
in alleys in the ljke., Each such_unit is to have_a conparatively limted
reception ar BEOVE &S e SHAT P 1GEE that Rhkl $bl8aged L& MEdW8A th one

?22{ t‘iegtlieoz EQB i il aa%g@,abéﬁ l%\ieldi:nst-lg}?cé %[C:?péft?Q ared e Bexe.
y location and/or 15 by directional aeriafs.
Each such unit is to have a comparatively limited
reception area to ensure that the risks that the messages-
collide with one another is kept at an acceptable level.
The reception area may be restricted by location and/or
15 by directional aerials.

In 2 further step which is suitable above all inside
for instance shopping centres or large-area conference
halls, it is possible to locate downwardly directed
receiver units 12'!' for instance in the ceiling. The

20 reception area of these units is limited to a small
radius and therefore they are capable of serving an area
within which a large number of mobile units are present,
for example portable communication units. A system in
accordance with the invention having this high degree of

25 resolution could be used by portable units 6' of GSM
telephone type as a complement tc communication on
dedicated channels._One example of application is when a
specifically established communication path of GSM type
is needed only sporadically. It could be a matter of less

30 sophisticated Internet traffic of WAP type or paging
systems including acknowledgements. By comparatively
simple means, a mobile telephone could be supplemented by

a radio transmitter/receiver in accordance with the



In a further step which is suitable above all inside for instance $Ho3fp ng
centres or |arge-area conference |halls, it is possible to |ocate
downwardly directed receiver units 121.1' for instance in the ceiling. The
20 reception area of these units |s limted to a small radius and
therefore they are capable of serying an area wthin which a |arge nunber
of nobiW@OAPXS are present, for|exanple portable comuniFEHIEIWOMTOLs. A
systemin accordance with the inyention having this high degree of 25
resol uti on coul d be used by portable unit:s®5 of GSM tel ephone type as a
conpl enent  t pnGEARYBICAH1AMWIMg deeli €at eHeahaBnBles us@® iaxanphebdie
application is when a specifically established comunicatjon path_of GSM
typﬁ_ i s neeﬁ@ﬂeé‘nle;t sper ddie 43910 | FORBUNACEE 1eTmgMadehfin agcapdance
sophi sticated. | ntegnet. traffic of WAP type or pagin systens includin
acknomﬂedgeﬁﬁh#g.%éf(ﬁﬂﬁ%ﬁ%ﬁ?%ély si npl e neans, agnnbyle t el ephone cguld

be suppl ement ed byhea deatirall naflStr 1] ethéebebubaist iaeC aixamarivieh the 27
SEP20J4 WO 01/ 76105 invention, allow ng J PCT/SEO 1/00670 15 t to then to
be used Bn aunbbsl 8. rithe r:acamaerhemgai 8 2carfurheatdadi® sSRTBEMIFation

accordance wth the jnvention. T n R . t
transnitter %efaHPf—’%‘ éi,’ the Jrqgc%?%gﬁhggi %é%zlﬂglﬁd S’%ﬁé%&%ﬁ%i %E?Fgﬁ
network 8, 9¢ohthutagaitiam fofaméhe stationary part of the conmmunication
system The device 16, shown schenaticallg in Fi , conprises a first

data communi cat i oFfhgnidevigeO Hat eJhavn s¢ eWﬁFéﬁga‘ég #BSSMith the
andi or an | ECSTEE R el var By RAiE st AR T PO e T e
10 which communicates with the internal information system
of the vehicle, for example a KomFram system and/or an
ELSY system delivered by AB Thoreb. This unit 17 is
connected to a radio transmitter 19, which via a first
aerial 20 transmits on a specific carrier frequency. The
15 radio transmitter could for example correspond to the
transmitter part of a radio modem of the Satel brand. In
addition, a control unit 21 is connected to the radio
transmitter 19 for the purpose of making the transmitter
to repeatedly emit a message that is transferred from the
20 I/0 gate 17.
The device 16 further comprises a radio receiver 22,
for example of the same type as an Ermes receiver .
arranged to receive via a second aerial 23 messages 4
broadcast by a stationary emitter unit 3. The receiver 22
25 is connected to the data communication unit 17, allowing
received messages to be transferred to the internal |
information system 18 of the vehicle.
The function of the system will now be described.
When a message 4 is to be communicated to one oI
30 severél vehicles in the system, the central unit 1
conveys the méssage via connection 8,9 to a transmitter
unit 3 in the area, where the vehicle is present. All

vehicles 6 in the area receive the message by means of



connected to a radio transmtter 19, which via a first aerial 20 transmts
on a specific carrier frequency. The 15 radio transmtter coul d for ?ex$Poioe
correspond to the transmtter part of a radio nodemof the Satel brand. In
addition, a control unit 21 is connected to the radio transmtter 19 for
the purPWOM/76¥05mking the transmtter to repeatedly enit rCTSEps@@ot hat is
transferred fromthe 20 I/O gate 17. The device 16 further conprises a
radi o receiver 22, for exanple . of the sa® type as an Ernes receiver

arranged to LRC&IMEVif aaﬁ&CQPQnéﬂitath% gg%ﬁ%ggzgnne%%v?éq?gcgﬁé by a

stationary emtter unit 3. The recelve € data
comuni cat i onngreitnall7, cahivami ogt ioacsyeedmmessagdsi dip eodeensseitednt o the

internal informatjo ysIen118 f the vehicle. The function of the system
will now be GE%A@G,‘EFE Wheh BT §§3§6‘139ﬁsr961t6@%mmm cated to one or

30 several veni cl g8 i ddicady ShembabBeaCEBYIAl Bl Lk CAINEYSHLNE geSSage

via connection 8,9 to a transmtter” unit I n the area ere e vehicle
i s preseri. Anfowelfichesté ba thedabpaaléceiehd dlifes nasstge dysveaps of 77
SEP2004 wo of n6¥l05 PCT/ SEOllOOS% g receiver. 22 and transmt it via the
/0 gate to EHER & SHFCTOMRNTRERI 5RT sV EeAPEs Ui T 1Pl r%%sses it in

accor dance Wb%?uﬁﬁgggtqgﬁﬂéfﬁhfgyélgesthé Qg;g e;égec 3 gould for

i nstance contain 5 infornmation to be used S |n the system
such as correuttlaneiedhtﬁaof orne hep&PSfuni vehotleher feir d esimiAté@rgedayel v,
the informatign cqul | nt ended for one spe:%lenlc vehicle or for, a

linmted grouf® of° %?’esan nt?i FUElchaEsSes é‘er?e%%egé:’:iﬁ%?’éﬁ‘lé:b}’y 10
contai ns; @n aetesihd Mkt head L6863 0fnVeRkCk81ndeRt WdrGall PN dent ification

data or group identification data. The address can be
read by software in the device, and only messages
intended for the vehicle in question are forwarded to the
information system. Alternatively, all received messages
15 are transmitted to the information system, which in turn
decides whether a message is intended for the vehicle.
This part of the system, i.e. radio communication
from the central unit to the vehicles, is well known and
does not form part of the invention. Broadcasting
20 transmitters forming part of the Telia Minicall system
and the Ermes paging system, for example operate in a
similar manner.
In the following will be described how a message 25
is transmitted from a vehicle 6 to the central unit. The
25 message could be incident controlled, the vehicle
reporting for example that it has left or arrived at a
stop, or time controlled, the vehicle reporting for
example its position every minute. The message is
generated in the internal information system 18 of the
30 vehicle and contains e.g. data on the identity of the
vehicle, the present time, the present position, a
current incident, and so on. The message 25 is supplied

to the emitter 19 via.the I/0 unit 17. The control unit



data or group identification data. The address can be read by software in
the device, and only nessages intended for the vehicle in question2gr$p
forwarded to the information system Alternatively, all received nessages
15 are transmitted to the informati on system which in turn deci des whet her
a nesswgenrgidsnt ended for the vehicle. This part of the sysbeovoos7ee. radio
communi cation fromthe central unit to the vehicles, is well known and
does not formpart of the invention. Broagcasting 20 transmitters form ng
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nessage 25 Pé&é@ﬁﬁﬁﬁé&%ﬁﬁ@&ao\fﬁ&ii@{e& Gt prd@ecephiabdubiit. The 25
nmessage coulfd be incident controlled, the vehicle reporting for exanple

that it haspreffiexably riaedont integwed s orfay mxaopte ol tRE, coménadhicl e
reporting for , exanple its position every mnute, .The S i erated
in the inteHﬂﬂti}ﬁ(ﬁ?ﬁﬁ?ﬂﬁgs§gpgﬁpf§'%ﬁ%rﬁ? Eé%?c?é?gng%%omﬁﬁé% e. g.
data on §he Jdantit Vi Phet hi¥BRNC e prideR v Rsada L phERi ofihe fRe¥sRimple
position, a current 1 ncident, and so on. The nessage 25 is supplied to

the enmtter tires aindse dnfing ther sane muwhen|ofingeconds, SR FIwSD

01! 76105 PCT/ SE01/00670 17 21 thus makes. t.he transmtter 1 & the
message a preddEtel A Re@T RuRBEF SIfdied ?%eFe?e?ﬁ?ﬁgg gé%'%%%%¥erably

random i nt erjvpd S, 941 eXppPheattibe control unit is arranged to cause the
sender to emt the nessage 5 several tinmes within a predeterm ned peri od,

for exanple threntomesedbodigente $dife WHATHERL BFeEetBnad SCh FOMPERES

P Teathon s recelves! BRI Unler 5 BN 'cd HebBles’ BR il trom
other vehicles or other mobile units in the wvicinity. The
primary purpose is to gather information on the numbexr of
messages emitted per time unit in the area, in which the
vehicle is present. This information is conveyed to the

15 control unit 21, which in this case is arranged to
requlate the transmitter power. This allows the message
to be transmitted at a lower power when the traffic of
messages is heavy in the area and at a higher power when
the traffic of messages is sparse in the area.

20 Emitted messages are received by several receiver
units 12, the latter forwarding the messages to the
central unitl via the data communication.network 14. Each
receiver unit may then be arranged to eliminate identical
messages and only forward one of several identical

25 messages received. Even in this case several receiver
units may forward identical messages to the central unit,
the latter therefore being arranged to select one of
several identical messages. The information contained in
the meséage is read by software 26 in the central unit 1

30 and normally it is forwarded to another system 28
communicating with the central unit. The information

could concern e.g. the exact position of the vehicle,



In one enbodi nent, the transmtter 19 also conprises 10 a receixgé SEﬁEWﬂ
which listens to nessages enmtted from other vehicles or other 7 Y
units in the vicinity. The primary purpose is to gather information on the
nunber of nessages emtted per tinme unit in the area, in which the

vehi cl eylpsp1REfzeENt . This-information is conveyed to the #%pﬁﬁﬂﬁéﬁagunlt

21, which in this case is arranged to regulate the trans r. This

allows the nmessage to be transmtted at ﬁ | ower power when the traffic of
nessages i s heavy in the area and at a hi&‘er power when the traffic of
messages i s Sparent phsgreareae DY Ehet vedivdssarfes e et imebabdd by several
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purposes, in order to provide a picture of the coverage of the
comuni ¢k i o isysitaneSiake, sexusahgyehnterds ranceemfi ppeel weshages,

which therefore cannot be received correctly. Preferably,
the receiver units are arranged to be able to determine
when a message is received correctly and to convey only
such correct messages to the central unit. The check

15 function could for example comprise a parity bit check or
the like.

In order to further improve the odds that a burst of
messages result in at least one correctly received
message, the control unit could be arranged to transmit

20 messages only at predetermined time intervals of varying
length. By synchronising all vehicles of the system, for
example by means of GPS controlled clocks, this means a
transition from a continuous time space in which the.
messages may be transmitted at any moment to a discrete

25 time space in which the messages are transmitted only at
predetermined moments. Owing to this arrangement the
messages will not overlap "somewhat" but instead overlap'
completely or be entirely separate.

In a system in accordance with the invention, it may

30 in soﬁe cases be advantageous to utilise several
frequencies, for example if the mobile units need not
transmit messages exceeding a predetermined length. Such

longer messages may then be transmitted on another



transmtters emtting on a cormon frequency it may happen that a reSEF 95
unit perceives several nessages 10 sinultaneously, causing interference of
t he nessages, which therefore cannot be received correctly. Preferably,
the receiver units are arranged to be able to determ ne when a nessage is
recei Vg gp4d186t 1y and to convey only such correct nessages/didisohéss.
central unit. The check 15 function could for exanple conprise a parity bit
check or the like. In order to further ipprove the odds that a burst of
messages result in at |east one correctly received nessage, the control
unit coul d b8raaHERGYd ang ttr%sll’fﬁfﬁe?ﬁeﬁe‘ééaﬁés Wnl“ﬁbtb%rEHQYé%%éﬂtth e
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f or exanple fmfeans o contro ock 'S means a ransition

froma contipnHaes usemSpaste i Whe hfté@&ﬁ&i&@easmﬂnbfdéﬁaﬁlmm bad et
any nonent to a discrete 25 tine space in_which the nessages are
transnmitted éhDysaﬁndpﬁé%t@hﬁme@iﬁnhﬁh@slomeﬁg et hi sSWREPaRGESEN: t he

messages M | |00t Quall ARy SHEVHALY 1 BYL o1 851 B3 ANGId APcolRAPLE! el y Or e

entirely sep ' a systen1|n accordance W t nven ron, it may 30

in sone Caseﬁe@alad;\éaiﬂ&;gg%ﬁﬂslﬁ@uﬂfylpsecaaueéal addetiiengi €6, whdrcl-ewaal e
if the nobile units need not transmt nessages exceedi ng a predeterm ned
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and the other one into |onger slots. Wen needed, 5 the traffic on the
snal | er -1 ot tEEEGTEREL Wb @ ERHethe second frequency. In this case, the

first frequency serves to produce dynamic allocation of
time slots over the second frequency. The receiver units
belonging to the respective frequency must not
necessarily coincide; on the contrary, it may be suitable

15 to establish two parallel receiver networks having
different divisions of coverage.

In order to improve security in some types of
message, such as transmissions of information on
completion of a commission, a procedure of

20 acknowledgement may be devised in a system of the kind
defined above. In such cases, the information system 18
in such cases provides a message 25 to be acknowledgcd
with a data sequence that may be read by the central unit
1. The central unit 1 or the system 28 of the current

25 party is also arranged, upon identification of such a
sequence, to transmit a message of acknowledgement |
addressed to the vehicle 6 in question, by broadcasting
over the associated broadcast transmitter 3, which
message is received by the vehicle 6. The vehicle

30 infofmation system 18 may also be arranged to repeat the
message within a predetermined period, should no

acknoﬁledgement have been received.



regul ated by an inquiry procedure, according to which one vehicle 3 "
requests perm ssion on the first frequency to transmt a |onger e égSQ&i
and receives confirmation via broadcasting that a specific tinme slot is
free for 10 transm ssion over the second frequency. In this case, the

first fwequeefys serves to produce dynam c allocation of tﬁé¢kﬁﬂﬁ&ﬁﬂpver
the second frequency. The receiver units belonging to the reSpective
frequency nust not necessarily coincide; gp the contrary, it may be
suitable 15 to establish two parallel receiver networks having different

di vi si ons of coverRRfeES |9 oPBBE FESSRGIESY €BP ek yePnrsenber ppeedsd,
message, suchy,ps, 14 gx{}?{e@, iﬁéggégg{gd ni;qf Wi‘:ﬂ? %sye ggﬂg'egghﬁglgf 62 and

commi ssi on, a proce now edgeéne I'Séd 1 n a system of
the kind defedaboyel hniguch ecaspectifelinf dratpoovideidemitdh in such
cases provides a_nessage_25 to be acknow edged w th a data sequence that

may be read BPEMHAXRMRQS chnFeityarmadegiiad tartheoPuERpeseyst em 28 of

t he current 25 par}g]}/rtﬂ%u@ézghgr & anged.: JHPgn idﬁeﬂﬂ%{-iggé&ﬂgeﬁ etﬁg%ianrg

sequence,” to transm sage of acknow edgenen resse

vehicle 6 in yHesd | @dmmbyibaeddaasiiithy mobidre il S sO0Ehat ad sbrdddenst
transmtter 3, which nessage is received by the vehicle 6. The vehicle 30
i nformati on SHIERN 18E NQGUEPS0 2BECaPEAYL® tin¢Bpekent hRergdgsade within a

pr edet er m ne 'ggi ? . d.no W t be ' 7
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the central unit 1, respectively, are provided with hardware and/or
softmarel%dedU¥$él¥ﬁ$stﬁ% ﬁﬁp&g @d times of departure, etcetera.

The above communication system, described herein
with reference to public transportation systems, could
advantageously be used also by other traffic parties such
as taxi transportation companies, in regular need of

15 information on the whereabouts of free taxi cars or
emergency vehicles that must be able to regularly give
reports on their position or the current status of a
patient, and so on. In a simple manner, several parties
28 may be connected to the same network via communication

20 with the central 1, by means of which they are able to
transmit information to vehicles forming part of their
fleet of vehicles, or to receive information from the
vehicles. Alternatively, the parties may be connectéd to
the data communication network 14 and in this manner

25 communicate with the central 1 and/or other parts of the
stationary part (transmitter units 3 and receiver units
12) of the system. In the manner described above, also
portable mobile units, such as handheld computers may be
supplemented with a radio communication system in

30 accoraance with the invention and be included in the
system,

This is particularly advantageous when the data

communication network includes the Internet. In this case



5 Al'though the invention is primarily intended for radio conmunication
with nmobile units, the described system of course also permts inc} SERPR;
therein of stationary units, such as traffic lights, parking neters, or
units located .at stops to allow passengers to nake 10 inquiries on
expect @b dirgess of departure, etcetera. The above communigat P Géss €M
descri bed herein wth reference to public transportation systens, could
advant ageously be used al so by other trakhic parties such as taxi
transportation conpanies, iin regular need of 15 infor mat! on on the
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regul arly 9' § ah&PRhLn Be! g?. R HRQY W% {Us tmﬁgéreat t%ta@;éamof a

patient, so on. I'n a’si e manner, several parties 28 may
connect ed tmé@eagenttnésmrbn\slf@mﬁm ddte arer2Orad { hwhh@hcenta aat 1, by
means of which they are able to transmt ipformatjion to v hlc_ es form ng
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conmuni Cgtl on ne in t |s ma 25 communicate wth the central
1 and/or ot hegnpaalsiof thbela&:ﬁ:&trl cumrqmmr tar{ termnsnbtte Bmanintts & adatta

receiver units 12) of the system_ In the manner desc i bed ,above, .al so
port abl e no?® ethfi E5aL§dEh SaFui®Tel PUDhPiR et Aty Seu%m ed with

a radio COW:ELS?EE? Xﬁ.ﬁ}ﬁg‘r'l'h%% AGR Wi Lhes), nwerd 100 and be

i ncl uded | € SyS I'STis particular advanfagedus when the data
conmuni cat i Oﬂoﬁeﬁwsthnbeclvudes:ﬁdladmmmetor |wia hnsbidee wmd ts Qi 76HO5
PCT/ SEO 1/00670 21 the central unit 1 may convey messages to other parties
28 and Wien ®NELBM-t hese parties wishes to transnmt a nessage it is

transferred to thepgepktaliy My nd @dlign of the radio and data

communication system is best left to the expert, who
should have no problems in designing a system operating
in accordance with the description above. The system

15 preferably is realised as a combination of hardware and
software, the expert being the best judge of which
solutions are the most adeguate. This is true also as
regards the choice of freguencies, time intervals,

contents of information, and so on.



| east once emitter unit 3 broadcasts it to vehicles 6 in 5 the ared.7SEP 2004
Because all nessages fromthe vehicles pass the central 1, the latter
recei ves an enornous anount of data on the traffic situation. Such data
may be utilised by notorists, authorities, energency vehicles, and so on,
for instance via the Internet or via nobile units in the 10 system The
details of the design of the radio and dat communi cation systemis best

|l eft to the expert, who should have no | ens in designing a system
operating in accordance with the descri IcB’I“? above. The system 15
preferably is realised as a conbination of hardware and software, the
expert being the best judge of which solutions are the nost adequate. This
is true also as ragards ndttrchafceraiid rcﬁﬁmem:i@stid)ﬁlrme'tnéenval S,
contents of information, and so on. 7 7 S P 2004 22 CLAIM5S 1. A nethod of
radi o conmuni ®dMirer et \&éFer‘i“QiDllpﬁ il 68 y(&F 3Rbid eStRFEeneBY gxatgm (1.
stationar ve systenl a8 3. A% % caheragter sef LAathehe! Beatathogary
system conpri sés "at’ I'edst one Stationary receiver unit f arrange
receive, on agy#tlant donegpieney ,athessage ond rmtsmldanpbréeewersu(uﬁtc rad| o]
conmmuni cati on fromthe mobile units (6) being e fec ed by the ste of 10

transnitting, @amaafque EmiteIHH Von Lhid ??%‘d BR¥y, m'a§g?%%§t

one radi 0 Mesgagf (Zg hﬂ?ﬁ&@%ﬁ@e 6), e%d@@'@oﬂﬂum@atﬁoﬁnﬁkbmngﬂ@er of
said at | east one receiver unit (1 ), wi thout establishing a desi gnat ed

comuni cat i onmpdtiie 1mirtece(6)i e iome eﬁfifes:ewi dﬁyd&hsasdepesg‘éges (25) in

said smal] nunber of receiver uni rr412 from ags east onﬁ ofb ai d
smal | nunb®r of rel&dE™ Witk (éf’ﬂ g gt r}ﬁ“tto centr3F1AnFY %1‘5 vi a
a data fregquency, at least one radlo message (25) intended to be

receivable only by a small number of said at least one
receiver unit {(12), without establishing a designated
communication path,
15 receiving one or séveral of said messages (25) in
said small number of receiver units (12), and
from at least one of gaid small number of receiver
units {12), forwarding to a central unit (1), via a data
communication network {14), at least one received
20 message.
2. A method as claimed in claim 1, wherein a
plurality of identical messages (25) are transmitted from
the mobile unit (6).
3. A method as claimed in claim 2, said method
25 further comprising the step of eliminating in each
receiver unit (12) identical ones of received messages
and of forwarding only one of several identical messages
received to the central unit (1). |
4. A method as claimed in any one of the preceding
30 claims, said method further comprising the steps of
listening, in the mobile unit (6), to messages
transmitted from other mobile units, and

adapting the transmission power of a message (25}



comuni cati on network (14), at |east one received 20 nessage. 2. A nethod
as clained in claim1, wherein a plurality of identical messages {25FPai%
transmtted from the nobile unit (6). 3. A nmethod as clainmed in claim 2,
said nethod 25 further conprising the step of elimnating in each
receiver unit (12) identical ones of received nessages and of forwarding
only one of several identical nmessages reggived to the central unit (1).
4. A nethod as clainmed in any one of the préceding 30 clainms, said nmethod
further conpri $FAGSMREtedefeast thy scadrileg unilh die qsiidenafiion 9t the
messages transm d _fer 8 | ni.t it i ng the

transm ssion p%&@%ggfcg ﬁ%%%%%ﬁﬁ?gggkﬁ%?%SEﬁgéggqgﬁqgﬁgénsnitted fromthe
mobil e unit in constderat methold ke dluthesd dh meysages afeadies gk gurdingre
unit. 5. A nmethod as clained in any one of the preceding clains, said

met hod f urt her Cé@iPSirsiSRg G Methosh Tarr thiege COMPITAE 1 Nch tife St 1€ unit (6),

| nf ormat i on 1 9@ Lhe; ientialinidori e 1893 di)q Uil {xapsmesi on
power range. 6. A et hod as glalne in any one of the preceding clalns,
sai d net hod f urkehetradonpriitsi{lg trgaxtddmgoit ht0 suderiblifey itngnsmi smiodn r ecei ver
unit (12), erroneously received nessages, and of only forwarding correctly
recei ved nmessa§f¥cforM&%central unit (1). 7. A nethod as clained in any

one of the preceding ChalgnlEhekeid ofadio COmMNIER! I dHOPAdledmy | e

units 15 (6) takes place 1n conjunction with thé occurrence of an

i ncident in a mibiims,usiatid Sethoretthodthay cloaiprediing ahe gewfot he

preceding lé:l aiig‘e;a’nti %’I;l%igr] tirxlle erg():%i lreecléqivtéf %rn%tve(qizﬁl,esegrnoﬁecpﬁjﬁ}ir ¢
received messages, and cof only forwarding correctly
received messages to the central unit (1).

7. A method as claimed in any one of the preceding
claims, wherein radic communication from the mobile units

15 (6} takes place in conjﬁnction with the occurrence of an
incident in a mobile unit.

8. A method as claimed in any one of the preceding
claims, wherein the mobile units are vehicles in a public
transportation system that transmit messages as they

20 arrive to or leave a stop.

9. A radio communication system comprising a
stationary part (1, 3, 12, 14) and a plurality of mobile
units (6), characterised in that the stationary
part of the radio communication system comprises at lesat

25 one stationary receiver unit (12) for reception of radio
signals, said units being connected to a central unit (1)
via a common data transmission network (14),

and in that each mobile unit (6) is provided with

means {19, 20, 21) for transmitting a message on a public
30 frequency, without establishing a designated
communication path, said message (25) being adapted to be

perceivable only by a small number of said at least one

receiver unit (12),



transportation systemthat transmt nmessages as they 20 arrive to or |eave
a stop. 9. A radio comrunication systemconprising a stationary pagqgﬁpQ%L
3, 12, 14) and a plurality of nobile wunits (6) , characterise d in that
the stationary part of the radi o conmunication system conprises at |esat
25 one stationary receiver unit (12) for reception of radio signals, said
units being connected to a central unit (1), via a common data transm ssion

network (14), and in that each nobile unpit ( %,is Rr vided with neans (19,
it %ﬂ%ﬁﬁ to
39 ?Sebﬁ

6
20, 21) for transm #%ifigSh®MESBAGE BRCEBEBI PELL: gy 21
establ | shing a-desi gpahedscomBURLEH! £ 2BnPAL B cBokbY FRBIAGE UARs being

adapted to be perceivable only by a small nunber “of said at | east one
recei ver unit wi2hin2d BER206d24resai dndt hvi fnawprde sailve magsaggsLDoe bei ng

arranged to recei ve nessages.(2 transnmtte nmobi | e .uni,ts Q% wi,thin a
limted area, @hd ?%n?ﬁ?iaPaléa?%)nﬁégaﬁﬁé tgag%hgrégﬁﬂPﬁsﬁﬂﬂgn N a
said data grangpassion network S5 (14). 10. A radio conmunication system as
claimed in claim9, wherein each stationary receiver unit (12) owng to

its location and tol®he Mesaghoofommgnieat abni sysaemangedlegmesktdinve
nmessages transmtted_ by bile units . 10.(6) wthin.a |imted arga. A
radi o comuni cat#bh 2ysvﬁg¥§énc?theat?El§P§F¥1rS¢8ﬁvf6,%ﬂ%%«ﬁ%?xrﬂfgkg
receiver unitsc§l2)sarecatiangeddt 0o eheniiaatgni dentirealacaied afs recei ved
nmessages and to forward to the central unit (1) only one of several 15

i dentical nessayeangedeteecedve AMeaaRGeeohHBRPEALILER HYsMeRide Hmitifed in
cl ai ns 9-#6, m@g{e&ftﬁgg éef§%¥§éduQ£%§.(12) are arranged to identify
erroneously rece ved nessages and to or war d

11. A radio communication system as claimed in claim
9 or 10, wherein the receiver units (12) are arranged to
eliminate identical ones of received messages and to
forward to the central unit (1) only one of several

15 identical messages received.

12. A radio communication system as claimed in
claims 9-11, wherein the receiver units (12) are arranged
to identify erroneously received messages and to forward
to the central unit (1) only correctly received messages.

20 13. A radio communication system as claimed in
claims 9-12, wherein each mobile unit is provided with
means for transmitting a message on several alternative
frequencies and wherein the stationary part of the system
comprises receiver units (12) intended to receive signals

25 on said alternative frequencies.

14. A radio communication system as claimed in
claims 9-13, wherein said means (19, 20, 21) are arranged
to listen to messages transmitted from other mobile unité
on the transmission frequency concerned.

30 15. A radio communication system as claimed in
claims 9-14, wherein said means (19, 20, 21) are arranged
to receive information from the central unit (1)

concerning the suitable power span.



to the central unit (1) only correctly received messages. 20 13. A Eﬁ?Hﬁ.
communi cation systemas clainmed in clainms 9-12, wherein each nDbiIe7 it %s
provided with means for transmtting a nessage on several alternative
frequenci es and wherein the stationary part of the system conprises
receiver units (12) intended to receive signals 25 on said alternative
frequencies. 14. A radio comunication sys{emas claimed in clainms 9-13,
wherein said neans (19, 20, 21) are arranged to listen to nessages
transnitted from oth@r ndbra@ianFeEmupihcahecrrayiskeesfdncipreiaendy
concerned. 30 15.. A radip co ni cat | e . ALE I i - 14,
wherein said ﬁ%gﬁgnf1gfigo,wgn¥e%§eg%$$a%égé g%%ﬁﬁégg%gggiﬁggrﬁggi324?r0m
the central unddmp@lsegopher phbogrhde. suitable power span. 2 7 SEP 2004 25
16. A radi o conmuni cation systemas clained in clains 9-15, wherein said
data transmission nktwork ¥adio CORPRRLERTiPR FYitkfHerS F¥2iBefladio
communi cat Lon SySLEM §916) AAELLA P! AbBE1E dfi cUNFES! ArbNGeRERLLE UNi s

(6) are vehicles.





