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PCT/H-B96/00058—System-+for—t ransni tti Rg—a—packeti-zed—nessage,—t-+ansH ttef——
and receiver for use in such a system and nethods of transmtting and

reécei ving a packeti zed nmessage. The invention relates to a system for
transmitti rYO82MSsage di vided into packets from a transrtQuBIsN0essat | east
one receiver, V\/ni ch system conprises: - 1a transmtter for transmtting the
packets, - at | east one receiver for: - receiving the

transni t t SYSIE frransmitting,; &m@d MMMPH%WJ%M%&HS, -

processi nmﬂwo E tes to a
transmtter and a receiver for use |n such a system nmet hods of
transmtting and receiving a packetized nmessage. 10 Such

a systemis known fromthe Alert-C Traffic Message Codi ng Protocol,
Proposed Pre-Standard, Novenber 1990. This Protocol describes a systemfor
the transm ssion of a nessage, which nessage covers nore than a single RDS

group and is al so ref | = rin r.mat i on

O anem 9si on via this Dofhbafpl ol ks 6 GERRANE » Aot piii s

transni ssjpadketsifronna tansmittéreiotat dsastrone ireceiver, whichnsystemosoutprises: t he 15

reception of .tr tted SS I f the information transm ssion has been
'organi zed” MP%%M‘&{“F%%I e bits) and one nessage covers a

pl urali ty-e{wwm&iqgefo;-rrultl- gr oup nmessages), as in the afore-nentioned

system S very IlkeJ t hat sqea nessage is received with an error. A
sol ut|(§n for this 7%CH sage repeatedly, i.e. so often that
the probability of. Mﬁ%&@wm I ved correctly is
sufficiently high (for 20 exarrple a probaal ity of overw3§ %that the

nessage will be retBrocessing Wmm-he known system a hessage is

'[?gr:g;d\(/a\nqt m%@%t [ ?rﬁ% alﬁnﬁot%‘%ases [ n%ﬁgﬁ% ﬁvggrr\gf

the nessa M&amm this part is no |onger
used the nmessage e I f - by bi t
I dent |b!t¢§/ I f the rd skWéW%@%%&Mw gh many
repetiti OMIPWMWMwaIIM mmpmuﬁuhwqwmad

s ) SRR Y o o e A5 b i
limts threfernddctbns o miltigaoiciésiage! Dilify ffsaRttn Gﬁﬁﬁmwms?wnﬁh part
g;n;hﬁelsgfomatl% capafm % |s used for tu?e regeated t’rgrrg.mmsay&“(:;ﬁ;he
15 mﬁm&dmnﬂmcmfomﬁmmmm«gmmdm
groups of data (for example bits) and one message covers a plurality of groups (i.e. multi-
mpmemgu),ninmeafom-mﬁonedsym,itkmﬁmymamhamngeis
received with an error. A solution for this is to transmit the message repeatedly, i.e. so ofien
that the probability of the complete message being received correctly is sufficiently high (for
20 example, a probability of over 95 % that the message will be received correctly). In the
known system a message is regarded as being received correctly if the message has been
received two times with bit-by-bit identity. In all other cases in which only a part of the
message has been received without any errors, this part is no longer used but the message
should again be received two times with bit-by-bit identity. If the risk of an error in the
| 25 message is fairly high many repetitions will be required for a reliable reception. On the one
hand, this limits the usable length of a message (too long a message has too great a risk of
being received incorrectly) and, on the other hand, it limits the information capacity of the
channel because a substantial part of the information capacity is used for the repeated
transmission of the same message.
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PCT/ 1 B96/ 00058 2 It is_an object of the invention to provide a system for
-the transmi ssion of nulti-group messages, which nessages can be received ¢
with an increased reliability. To this end a systemin accordance with the
invention is chaveeédmmeiszed in 5 that each of the packets mci»gﬁﬁsmg
identifier for identifying a packet as part ¢ the nessage. By assigning an.
identifier to each group of a nmessage groups having the sanme identifier can

be identified as parts of tuamasmm»mbea Ifértﬁél&hhﬁﬁsﬁdiﬁbf

groups bel onging,to a particul nul ti-group. nes 0 accu ed in a
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the need for an error- free receptlon of the conplete 10 nessage in one
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received incorrectly is nuc il | ‘E‘Wﬂsmh |
incorrectly.s Awa&wlmwhmwmﬁmtwmuw 48 message.
cannot be received conpletely_in. one tinme t'h nmessage-Can be reconstruct

whol Iy from pamm!ﬂ m9%¥iw groups | t!reamendenu can
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accor dance ¥ t uyltigroup messagss, withput the,risk ofan inenrrostl becominge Wit h

the invention |ﬂ%ﬂg\%zed in that the message is a rrultl-group nmessage
with G oup Type Code 8 e systemin accordance wi'th the invention is
very suitable for uselnth mﬂw B!ﬂ"‘!&/ acperdagee withthe fnventionds| em
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characterized in that the identifier conprises a Location code and Extent

code_included in-the-nessage. Wo-96/25815
PCT/ 1 B96/ 00058 3 In a TMC nessage the conbination of Location code and
EXtent code is unique for each message. Using this unique part of the
nmessage aswowesmstifier and repeating this part in eachpgrasssomsst he
message yeilds an identifier by means o3 which groups having the sane
Location and Extent codes can be identified as parts of the same nessage. 5

The i nveriniacFTMG méssagethé ool tof dotationwods ahd: Bxtént dode is mnique forasack o t he

TN oo pad DR 4 phfe i B B %&“@%ﬁrﬁiﬁnﬁé@%& th

t he i nvengackogroup®f the message yields an identifieg by mesins of whié groups ieaving

pr ocessi ti- e.i,n accorgdance W|th t he present state of
the art, %‘F’e‘"ﬁ%%ﬂnﬁ%m gﬁg mME$S2eul ti - gr oup

nessagsg in accordancemmﬁmmn\mwmwﬁmmmwnts
bear the sane reEerence siﬁn&l Figure 1 shows an
exanpl e ﬂnventlon is particularly suitable for

use in the RDS systenpiqﬁ W TMC negdiPé,i ses four blocks A

B, Cand D (see Figure, his is called a group. SinCe these bl ocks have

a given |length and |tﬂm% disgramcof a yeeciver dn accondance With fger nessages,

it is posw,&#,gnto transmt massages whi ch cover a plurality of groups and
re

whi.ch are erred to as multi-group 20 nessages. In addition to the
abovel@ent i oned gr oupFigues 3 isa Sowicbart BHtbe processing afiachulticgrosp-messagetingor y  of

nmessages. Egﬁ ﬁé I 8A has been reserved for the Traffic
Message nne I'n %ﬁ%@g&g&] lating to, for exanpte, current
traffic situations caFiguee4 isafiowichat of the protesiingafs mili-groffinegsgelin 8A al so

provi des a SSIbIh ég of fransmtting multi-group.25 nessages. In, for
exanpl e, ) has been reserved for this purpose, which is

a si ngl e group standamwmwwwm&m&wmhl s bit is
0 ans that the ssage covers a Iurallt of groups. .‘For a_conplete
Figuze b ghows aa an RDS TMC

réaceptl on of the ness examp TMC message. ™ je invention is
Myaﬁnbbfo:mh&ekamm.mmeisymamxewmpdmfw
blocks A, B, C and D (see Figure 1). This is called a group. Since these blocks have a given
length and it is nevertheless required to transmit longer messages, it is possible to transmit
messages which cover a plurality of groups and which are referred to as multi-group
20 messages. In addition to the above-mentioned group there are also RDS groups which define
a category of messages. For example, the RDS group 8A has been reserved for the Traffic
Message Channel, in which messages relating to, for example, current traffic situations can
be transmitted in coded form.
This RDS group 8A also provides a possibility of transmitting multi-group
25 messages. In, for example, Block B a bit G (=B3) has been reserved for this purpose, which
is a single group standard message identifier (see Figure 1), If this bit is 0, this means that
the message covers a plurality of groups. For a complete reception of the messages all the
groups forming part of the message should successively be received correctly by the receiver.
To increase the reliability of the reception of a message each individual group is repeated a
30 number of times. For example; if the message comprises the groups a[1), a[2),...., an], the
following will be transmitted: a[1], a[1), afl], a[2], af2], a[2}, ...., a[n], a[n], a[n]. In
accordance with the present standard the message should be accepted only if each group has
been correctly received 2 times in a single transmission, which means that the bits of the
groups correspond 2 times. In any other case, in which only a part of the message has been



groups formng part of the nmessage shoul d successively be received
correctly by the receiver. To increase the reliability of the reception of

a nessage each individual group is repeated a 30 nunber of tines. For v
exanmple: if the message conprises the groups a[l], a[2],...a[n], the
followng will Jwaebdsfsm tted: a[l], a[l], a[l], a[2],a[2], apetanocnooss
afn], a[n], a[n]. In accordance vmth t he pregent standard the nessage
shoul d be accepted only if each group has been.correctly received 2 tines

in a si nglde tu'eueiwlluml.y mﬁumwm% _h_""ysedvelbm.gr\?masanmor
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shoul d not be 38 cept abI e error pr obabr lity. In the revised

version, in accordance Wit il in he daNention, FP3 FtEUP 8A
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Extent code- C3he RiRssdgeshefudi Wnﬂﬁiﬁ%@aﬂ%ﬁt W rfendatifis Semeérits it Podps
20 I ncl ude EUROCAD nessa eq‘? a dat a _base refbeylr.en-ce .%ded toﬁﬁt“eaﬂ%m ue
part in the | Afithe message a simple i 0-A Seestage is possiblepin ¢
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data bits. In a revised version of RDS G oup Type 8A in accordance with the
I nvention the bits_Bd4—and 83 coul d now-be used—astoHows—+to-speeify --.- --
di.f ferent types of nessages: 25 Table 1. Designation of bits B4 and B3 of
bl'ock B in RDS group 8A. B4 B3 Designation 0 0 Single group O 1
Mul ti - gr ouppvQ 96288151 0 New services 1 1 EURCAD POMIBS&OBS15
PCT/ 1 B96/ 00058 5 The new servi ces coul dSbe presented, for Oanple, in
accordance with the Alert-Plus protocol. The si ngl e: group nessage, the

mul t i - gr o(The new saryices cahld-hiprekented, forexamplpoinageordinié withdhe Alert-Plis t he

Alert-Cp s ssage can
remain un@%@@%@ﬁ%&@é@ WW%@ - ﬂgamessage and
t he EUROCAcomposed iraccordasoewitll the Alert-C protocoel 0Whis inseans inter lalia thap tessingleccept f or

the multi-grou ssage V\/mose address code (=B2..B0) is 111, after which
bl ocks C &ﬁﬂwlﬁﬁ?aﬁe&‘g unchanged; .o |abel. The Milti- group rressage (B4=0

and B3-8l) conpri ses 3MD1§M&&WW“WM

Irr?mlgumS grouga Wlthi;i)gﬁ ﬂroEosed cogd g‘&r@ﬁ“t he choi ce af an‘%t her oglpgg.

per Ml ti (@B2UBG) #5111 Niftek Which HIotKS C &idT) ife vsed forA Servic® LaBell eTHE Multi= 0T OUp

message bllock C 1 ncl udes the Diversion, Extent and Event codes as defined

in the Al graupanessage (Bé=0 andhB3m1) comprises:3 Multixgroups, which Multi-groupsmay 3 can be

Lndi cat ed s B mpinhdH'S Froupé' Wich Yo ﬁ@ﬂ&%ﬁ@h{)%ﬁ%gﬁﬁ&oﬂé@m@mﬁu B2

= I\/UI t 10 giis; 0f course, posxible to select gnother maximum nymber-of granps peroMultirgroup. do dbed
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first fredxtentand Eventcddes asndefined in thé Alert-C) protocol. The first group of Multi-groups
1, 2 and 3 can be indicated by the following address code (= bits B2..B0):

15 B2 B1 BO )
1 1 0 = Multi-group 3
1 0 1 = Multi-group 2
1 0 0 = Multi-group 1

20 The second group of the Multi-groups 1, 2 and 3 can be indicated with the address code (=
B2..B0) 011. In this case the group C comprises the following bits:
- a first free bit,
- the Extent code (4 bits),
- a sequence number n (2 bits), which refers to the Multi-group:
25 n=] refers to the address code 100 (= Multi-group 1),
n=2 refers to the address code 101 {= Multi-group 2),
n=3 refers to the address cods 110 (= Multi-group 3).
- a message-length indicator 1 (3 bits), which indicates liow many groups will follow yet:
1=3 (maximom): 8A groups with address codes 010, 001 and 000 will follow,
30 1=2: 8A groups with address codes 001 and 000 will foliow,
l=1: an 8A group with address code 000 will follow.
The free first bit could be used as follows:
Bit=0 is followed by a label and data in remaining free bits of group C,



- a sequene nunber n (2 bits), which refers to the Multi-group: 25
n=1 refers to the address.code 100 {= Mul ti-group 1), —n=2 refers to the
address code 101(= Multi-group 2), n=3 refers to the address code 110 (=

Multi-group 3). - a nessage-length indicator 1 (3 bits), which indicates
how many gr oupswRigsRssi®l | ow yet: 1=3 (nmaxi num): 8A groups w t RCHIBE000SS
codes 010, 001 and 000 will follow, 30 6 1=2: 8A groups with
address codes 001 and OO I fol llow 1=1: an 8A group wth address code
000 will follow The f bycthe, o faaJaown trdm ths, Alertes progocpl) 1n the
fol | oned by a@mingaﬁ&ﬂgta in remaining free bits of group C WO

96/ 25815 PCT/ | B96/ 00058

6 Bit=1 is followed by the Dur ati on (as known fromthe Alert-C protocol) in

the remai ning li:rlﬁﬂutgréﬁps 1, QM'?BMQW\:&:“%MW& 6i), fe Ba#R 4
.Diversion code (1 b he Extent code bltS) and. t he Event code (

bits), as défl'ﬂ@ljwmmud bits)ta8 Alszt-G grotogel. Fhis goding thus e

T e e gt i i

el in the new services W|th
B4=1 and B3=0)

exmplé byrincluding:the sarvice Jabek i the e services. (with Bl eod Ba=0)

| the. 1 or m of ighiie i puipioi felier 1mbbind ishlater o plee S b . 5

for the transni SSI on of addhe remaihing SC bits, withibits B2..BO in thé dorn 6 DI, 0£6,5001 cand

rabi | ng t A <OOCRARAEe) e, S aabi 56 e el o MBha S TnfoRndlicd

countries or_regions the uacwmoww-umm )i B2. BOnire bged(adia -
di fferent countries or heflr bj t.

Bl ock %y i ndi at t he
kind of i nfor nEfcREAce pym e Jqeai é’t this
bit will be fo&WM W W- Mﬁm
respectively), as known fromﬁh Alert l’?‘,protoco o ﬁf Is 1 the for
Extent code wi different,epuntyies oy regions; The fimst mbhekﬁmwmdm%wn@mm

code can bgs us Chibdce! %QH@B W %ﬁﬁ?ﬂﬂ
obt ai ned, V\/m c can al is"‘%r ég‘gg ong nati onal - or regi o’nal -gboun aries

Wi t hout t he c oBvent codes (haod Irhbitsmmgm Ingwa fros theAlert-C protocol. If this bit is 1
theEmnt_codemllalsofol_lowbutﬂlellbmnomallyus_edf_ortheliventcodembeused

freely. Thus, with such a EUROAD message 2 TMC message is obtained, which can also be
usedbeyondmumalorreglonalbonndanummoutmeoouectedmfommmbmg
20 invalidated. R S . |
- lnmeusediam-x'andss-o-muewmbessﬁeesiulea'famm
semeusnchuAlut-Plus,wmchmyberegardedasaneansionwAlm-C.bymmof
-which further useful information can be transmitted. -
' Formfonnauonaboutﬂlem Eant,EventmdDwermncodes
25 mferuweunmdewtheAlm-CpmtocdformCmgu.Alut-CTmfﬁcMme
Coding Protocol, Proposed Pre-Standard, Noveriber 1990 and to the Applicant’s European
Patent Application bearing the Application number 94203691.4. .
| Figure 2 shows a block diagram of a receiver in accordance with the
invention. The receiver comprises a receiving section 1 for receiving an FM-modulated
30 carriér wave, by means of which RDS information is transmitted by modulation on a 57 kHz
carrier wave. This RDS information is demodulated in an RDS demodulator 2, after which
the data contained in the RDS information is decoded in a decoder 3 and is processed as
indicated in Figure 3. The complete TMC message is subsequently transferred to a user
interface 6 for acoustic or visual reproduction, for example as described in the Applicant’s



In the case that B4=1 and B3=0, there will be 33 free bits left for future
seryices such as Alert-Plirs, which nay _be regarded as an extension ta
Alert-C, by nmeans of which further useful information can be transmtted.
Fdr information about the Location, Extent, Event and Diversion codes 25
reference iwones81sto the Alert-C protocol for TMC nmessagerCT/md600es8C Traffic
Message Coding Protocol, Proposed Pre-St7andard, Novenber 1990 and to the
Applicant's European Patent Application bearl ng t he Application number

9?;203691 4arliés Eucopesd RateatdJpliation beating theakppilibation mamber 2420869 1ot dbdesimd,e i t h
an P moa i Beebgu IR Vprof QU 436 1 f ERpIGT0 TRS Confingt 4f RrpRCiRu . 0
Eireﬁgfim ;Eg?dlﬂ an Rgu lkltizls h the d ontmél ne |?10?hles
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::in?grr?asg'edéﬁ?’?@gmh‘estlc 0 sual re r oduct u%&g&fqgﬁl@aﬁtﬁ!?g;d
in the Apﬂﬂeé?l&ﬂ”‘i : h ammle 5 spacx% .
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Appl i cation nunber 94203691 4. °1f d srre t he message may al so be
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for recei w cqmplele thenessage! WWMR@:WW prochvdsponds tovat h
RDS i nformat | o The r.ecei v i n accordance th th venjij on stor es t he
correct (?F?'Eﬂ"ﬁ’ m&&r ﬁgg@ &S&E‘ﬁ‘*&h

subsequenicofiplett méisige Or Dyanésl the adfifinhPéode, iip:waﬁ.t édawue

part is identical to that of t.ne groups al ready st or &d (to det erm ne
whet helS t REDQgitiye (the Reoup Wmmwg@puvﬂm. E50%) a0t

ig{oiug Ie>s<a ﬁg'%et her t e group cor r’esg%ﬁgé to a mouéf%lﬁércgtp

of the nedhrmessageis orrpl ete

crzrgrsrrs):??sgr?%d I'S poﬂwgﬁ%‘r&gup co%gggmr evi ogﬁﬁ y recel ved

group), t listheriodividual groups atiowdhis.cd

20 Thus, an advantage of the invention resides in the fact that the reliability
of the reception of a complete multi-group message is increased by enabling the individual
groups to be accumulated, from which subsequently the complete message can be
reconstructed. Since the reliability of the reception of a single group is substantially higher
than the reliability of the reception of a complete multi-group message, the complete message

25 can be received more rapidly at the receiver end, despite the fact that the received groups
exhibit errors. Thus, it is yet possible to achieve a reliable reception of the message with less
repetitions of the complete message. If desired, each group may also be provided with an
additional code, for example a sequence number, at the transmitter end in order to simplify
jdentification of the different groups within 2 multi-group message, However, this is not

30 essential because, in principle, the entire group may be compared with previously received
groups. Thus, it is also possible to identify the various groups on the basis of this
comparison. Some advantages of the invention, the higher reliability and the more rapid
reception of a message with less repetitions, are obtained in that if now an error occurs in a



any further. If the conparison is negative, the group is stored as part of
the message. When the nessage is conplete the nessage can be further
processed for reproduction etc. If desired, the individual groups already
stored may be further processed should the information in the individual

groups al | ow t hiwo 9éH3s1s . Thus, an advant age of" t%&@%i on

resides in the fact that the reliability of tge reception of a
mul ti-group nmessage is increased by enabling the individual groups to be

accumul at ed, f rparticular group the entire nieksagé heed U be féj fEiedE it 819 this Frdt should be

reconst r uct ed. Wﬁg#%ﬁ%l% of ‘the reception-of a single group is

substanti al ly hirgher of the receptlon of a conpl ete
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at the recei verﬁwﬁ e_the. fact Hﬂét t he-received gr oups exh| bit

- errors. Thus . 'ﬁ M'PB"&J ¥t A reliable receptlon of the

message withsl Qﬁww(wmsqm rdatats Feadtif SROBlock 11 ifRS

group may -al so be I‘OVI gﬁ n additional.: coele for exanple a- sequence

!(TM cﬂ‘%bﬂﬂ? fsﬂm

number, at the M0f message op pity Indext which bds thérebeen

di ff erent grounﬁuwb&w p Wit 6 5 e n"«ﬂiﬁshi { (o
essential because, :I.n prl nmﬁﬂ,._,_; the entire.grodp I on Y), it

previously recds chegked i tﬂlﬁm Knummmntm
vari ous groups ﬂ&k{ LT Qf o ieSia b i RNk 3 ﬁﬂf

‘invention, the hi ﬂg reltabrlity . anhd-t e erIjg‘-_.,.If__.gapld re?%?g@ﬁle&(oﬁm’[
message wi t B0 EB&QMD\MBWG@‘

ina- - W 96/ R M T I

PCT/ | B96/ 00058 glrltlcu ar group‘f‘?@%ﬁﬁ'r’%_;_____;

but onl'y this ?tnmmbhﬁkmewm&
e Sor dance wi »Mﬁgm&w@:@wm&«wemup R s Retiche e
RDS TMC dat a i Continsity Index, ﬁ.ﬁhﬂﬂkmmcw ned-whet.her or not this is

geggl : g\é\nr gg&{l\% mjﬁa%ﬁ'o&dﬁﬂ EB@SI %w?f a. Contl nul -y 1 ndex, which has then

fecgiyed correctly jat; once in
the case (opti arsingle wmhmhﬁ%kwmaeb}&e&di” thiéd) qF RY is ndF hETAse2 Yo dntire
conplete. If it is not corrpl et.e- (option in Bl ockqlflmiutdtaﬁe i nconpl.ete
nmessage is dis W“ﬁ!'@%ﬂé%%tmkdﬂm;n 10 Bl ock

[11) the entire messagels pp@ﬁp‘ﬁjﬁ, Egg@
reproduction etc.). In BI ock e recelve %W@%morwﬁm“

stored in a rremdangg, ﬂowcharteanbemplemenﬁedmthereeewerslmwnm
20 Figure 2. o :
~ In Block VIII the new RDS TMC data is read in. lnBlockD(uummmedwhethuu
eoncemafoﬂowmgmmge.ﬂuumdlmedbymlmuoncode Ifituafollowmg
mesuge(opumYmthan,uumnedehckXMutheprwedmgmemgeu
. complew.Ifitumpleﬁe(opﬂonYmBlockX).ﬂnmemgeumdyforfmherpmng
25 (Block XI). ImelockD{themgeapparsmttobeafollowmgmusage(ophonNm
blocknt)themaveddahuhemponnlystoredmamanoty In Block XIII it is
mbsequenﬂyemmmedwhahuagtoupa[i]hubemmuvedwmcﬂy,forexampbmﬂnt
memegmphsbunmuvdmmmmmomuydlffmhthemof |
aemrectrecephonﬂnegxoupa[n]ustoredmafmﬂmmzmoryinmockm Subsequently,
30 nuascertamedeloekXanallmegmupsofmemgelmebeenmved If this is
ﬂleease(opnonYmBlockXV),memusageudqclaredwbecomplete.lfnot(opuonNm
Block XV), the accumulation of the groups continues until a following TMC message is
 received. Thus, it may happen that a message is not complete. However, the risk of this is
subsnnﬁauysmanuﬂlaninﬁzemethodofﬁgun3bmmmmnealymdvdgmups



it is ascertai ned in block VIl whether the nessage is conplete. Conplete is
to be understo frat al | "the groups_alll..a[n] have been received
correctly two tlrres with the sane Continuity Index, i.e. in the sane TMC
message. 15 Fromthis flow chart it follows that t he message nust have
been recei waslogpagmsect |y at once in a single transm ssi on NOT/BYEAES8t 0 be |
processed further. If this is not the ca#se, the entire nessage, including
the correctly received part, of the nessage, is deleted. Figure 4 shows fl ow

chart of uamumlmga@mmdﬁmm mwmmw t he

invention., This,f wchart can | ene nted in the recei r Sh n 20
i gur e 2 AR Tl 4R GReST* PRIGURIER 1P e Sy pefsage fesls 1 AT [
exani ned %mhﬁiofiwm%r estide] QAN RENFIShe of the

1)
anot her Lqcati on po it is_a tollow ng rressage%opti on Y in Block IX),

it is examm@adwx me%emhb e%!e&: it

&6 !
is co eﬁcaihx)
procersrg'?n E g E ock |§ tﬁef massaggﬂgppea ioe'ttm?sg%.e a

foll ow ng N|n block I X) the received data is terrporarlly

stored in a rrermry I
group a[i] has been rgggve %H%W&% w ’tﬂ?{u%gs"g group
has been mwmmwmbnmmwmm fvﬂndemhn:etlmesngescase

of a correct, receptd Ih OUR Al i Ju 4 red. 4 nory in

Bl ook i v are s, EPyiotdy 3 i o ositue n S 3 s, Which Gore ol Bontprite

gr oupsi®f théEBodationr afi-the Extenbeode. received. If this is the case (opt| on Y in
Bl ock XV), the nessage is declared to be conplete. If not (option Nin

Bl ock XV), the accumul ation of the groups continues untilmeggfollowing TMC
message is received. Thus, it may happen that a nmessage is not conplete.
However, the risk of this is substantially smaller than in the nethod of

Fi gure 3 because now correctly received groups WO 96/ 25815

PCT/ 1 B96/ 00058 9 of a nessage are no | onger discarded if another group of
t he nessage has been received incorrectly. This accunul ati of groups

bel onging to the sane nessage results in a higher reliabiligy of reception

of the message, so that for exanple the I ength of the nessage may be
increased with the same error probability, or less repetitions of the
nmessage or parts thereof 5 are required. Mrever, it is also possible to
conbi ne processing steps, for exanple those of Block X, Xl and XVI.



The invention is not linmted to the exanples given herein. For exanple, the '
systemis not limted_to RDS but is. suitable for any systemin which
packeti zed nessages are tansmtted. Qoviousy, it is also possible to define-
an identifier which does not conprise 10 the Location and the Extent code.
WO 96/ 25815 | WO 96/25818 _ . PCT/IB96/00058
PCT/ 1 B96/ 00058 10 1. A system fdy transmtting a nessage
divided into packets froma transmtter to at |east one receiver, which
system conpri dAIMSia transnitter for transnitting the packets, [ at |east
one receiver for: 5 - receiving the transmtted packets, -
conposi ng the nessage fromthe received packets,. - processing the conposed
message, characterized in that each of the packets includes an identifier
for identifying a packet as part of the message. 10 2. - A
systemas clainmed in Claim1, characterize in that each of the packets °

I ncludes a further i dentifler ~whi ch differs for each packet, for

identifying t different packets | on to the S .3 ' ,
A systemas cldaimed in Oaﬂnmhﬁgaﬁ‘?g#ﬁ‘g Mﬁ%@%ls
the Rado Dat a tanshiter 606t ledst bicdecdivet, Which Siystem msmpﬁﬁ:an RDS group. 15 4.
A system as clained in aim3, .ch racterlzed in that the nessage is a -
mul ti-group meskHRRSmier Mm A 5. A system as
claimed in daj odeYecdve@'tbged i nthat the identifier conprises a

Locati on code an Extent code included in the nessage. 6. _ _ A
transnitter3for transm‘tmnhmﬁwm form of parts, which 20

transmitter conprises: - .packets, - means
for assigning a similar |§§n§|4|er % gea ﬂ a’F EE pchetﬁl n order to
i dentify the packets asmmmmmmw means for transmitting the

packets. / mN&SW inéilides & Tdchlifiét fBr SERARAHE & hathodd W part

into packets I'C recelver
of the message.

10 2. AsystemasclaimedinClaiml- chmcteﬁza-ainﬂxateachofthepacket:
includes a further identifier, whxchdtffersforeachpacket.forzdenufytngthedxﬁerent
pachetsbdongmgbﬂiemssage.

3. AsystemasclmmedmClmmlor&chmctemedmﬂmﬂuesymu
the Radio Data System and in that the packet comprises an RDS group. _

15 4. A system as claimed in Claim 3, characterized in that the message is a
multi-group message with Group Type Code 8A.

S. Asystemasclaimedin(:laim4 chmcmizedinﬂlatthe-idmﬁﬁer
compnsualmnoneodeandﬁantcodemcludedmmcmmage.
6. A transmitter for transmitting a message in the form of packets, which

20 transmitter comprises:
meansfordmdmgamemgemwpacken,
meansforassxgmngasmxhr:denuﬁermachofﬁwpacketsmorderwtdmfythe
packetsaspamofmemusage

- means for transmitting the packets.

25 17. Arecewerformewmgamusagediwdedmtopackus which receiver
eompriée_s:

- means for receiving packets,
-meamforwmpoﬁngthemmgeﬁommeivedpackmhavingmesameidenﬁﬂer._

-mwtsforprooe_ssingmeeomposedmessage. |
RO R T




conprises: - means for receiving packets, - nmeans for conposing the nmessage
f r omrecetved packets—havi+g +he sare—dent iFHef——neran

t he conposed nessage. WO 96/ 25815

PCT/ | B96/ 00058 11 8. A nethod of transmtting a nessage

di vi ded i n?¥P 9928818t s froma transnitter to at | east one PETHE9N0S8 whi ch

nmet hod conprises: dividing a nmessage i dto packets, - assigning an
identifle{ to each of . the aé;é(ets in order to |dent|fy t he packets as parts
of the 5 ®nessage, - mpmesdmde& inta-packety fromea t r ansnitt ed
packets, trangiingptd dtdeds/\Gne/ ARSI WHIER el EhipfhefiaCk ol s having the sare

i dentifier processing the conposed nessag A

met hod of“!‘Y‘QWBrﬁ@m igtopaeketsge di vi ded into packets whi ch net hod -

S;XLSLQQ.?'%P? S S 13 A e peBfl B0l o Bodaf o ' S0 o B, (7

t he pa $ k anessage) A nethod of receiving a nessage divided into
packet s, \%&Hﬁ@s rises: - receiving the transmtted packets, -
conposi ng the nessag M recei ved packets having the sanme identifier, 20
- process-lmwnethemmmddpmkmge
- composing the message from received packets having the same identifier,
- processing the composed message. _
10 9. A method of transmitting a message divided into packets, which method
comprises:
R
- dividing a message into packets,
-assigninganidmﬁﬂummhofﬂlepackasinordamidmﬁfympackmumofﬂw
message,
15 - transmitting the packets. 3
10. A method of receiving a message divided into packets, which method
comprises;
- receiving the transmitted packets,

-composingthemessagefromreceivedpacketshavingmemidenﬁﬁer,
20 - processing the composed message.
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