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H gh- speed data transm ssion in nobile connuqication net wor ks
The i nvenghgaéfakat es to high-speed data 5 transm ssi | Lgjtal
nmobi | e connunlég?lon net wor ks. In radio téQég%ﬂ%ﬂﬁﬂ%ation
systens of the tine division nmultiple access type (TDVA) the
conmuni cati on on the radio path is carried out tine-divisionally in
successi ve TDVA franmes each of which consists of 10 several tine
slots. A short information packet is transmitted in each tine
slot as a radio frﬁﬂgﬁnsgseed data BHaAbnOBXLBA A IAbbELEURRRIUM son
consisting of a group of nodulated bits. Tinme slots are nmainly
used for R2aFV¥9¥KE control channels and traffic channels. Speech 15
and data are transmtted on traffic channels Signal ling

bet ween a base station and bi | e_subscri ber stations_is carJied
out on the control channels&(El Invention ef&&ﬁﬁ? f LR T%ﬁﬁ '3&%?%5 i s
a pan- Eur oppean nobttransmission ¢nnﬂmgntaﬂ|mnbaﬂstemmﬁﬁhﬁCGdew n&rsioaks .or
Mobi | e 20 CD””“”'Cat'O@ﬁ)fadlo telec nicatig tg éTQ R ime
systens each mobile ron s allocate rafftic channe
time slot divistignamul tipdec RCCesss BYDSi dﬁ'DMMué:hen comaugdigation

system for exanplgn Eh&o'FEHL:CEﬁa{dl@rlé!"a&frfﬁédcéﬁfytHE\ezalvmloh%l@'ygf‘ﬂn
parallel connections to different _nobil tions. The maxi num

data transfer rat eSBﬁ°8ﬁ§1YFaf'FP@A frames cﬁ%ﬂ‘ﬁel@s ‘Yl?’lﬁl’f efmsipts of

relativel wd ow val geveesdr dtifle slots. 0 thergvaihfbirRabisaWgHdkend is

channel coding andtgérrzgtrnltted in each time slot as a radioc frequency

burst having a finite duration and consisting of a
group of modulated bits. Time slots are mainly used for
carrying control channels and traffic channels. Speech
15 and data are transmitted on traffic channels.
Signalling between a base station and mobile subscriber
stations is carried out on the control channels. One
example of a TDMA radio system is a pan-European mobile
communication system GSM (Global System for Mobile
20 Communications) .

In traditional TDMA systems each mobile
station is allocated a single traffic channel time slot
for data or speech transmission. Thus in the GSM
system, for example, a common carrier wave can carry up

25 to eight parallel connections to different mobile
stations. The maximum data transfer rate on one traffic
channel is limited to a relatively low wvalue according
to the available bandwidth and channel coding and error
correction used in the transmission, e.g. 9.6 kbit/s or

30 12 kbit/s in the GSM system. In the GSM system a half-
rate {(max. 4.8 kbit/s) traffic channel can also be
selected for low speech c¢oding rates. A half-rate
traffic channel is established when a mobile station
operates in a specific time slot only in every second

35 frame, that is, at half rate. Another mobile station
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in the sarretlrre sl ot. Thus in terns of the

nunber of subsepekates tike every seé‘&ﬁ@cf_i‘éfmé’f 1ﬁhEh§y§5ﬁ|@ Qﬁ'?nebeslcgwbl ed,

that is, as ma
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transm ssion rates, sugghre2entldrdh t t r_data-
servi ces of the val i C i nsvm%{chrésd t%?e% %ﬁe %Et\}/\% El %E%% Jﬁ(}
nmodem and irEss %ol GrOWEs. RBENLEigRBEAYser Fop | sm&plaer.ea of
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he number of Iﬁﬂb%‘bléfhelgﬁbarsr—h&le need

of
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The mi¥} num dasarwacem nof the 1I8DiO t]rma;n-ased)n sawlbgsm lgi¥alkbit/s,
for exanple. Network). Higher transmission rates, such as 14.4
kbit/s, are needed for data services of the public

switched telephone  network PSTN, such as modem and

class G3 telefaxes. Mobile video _ser_vi:c_e. is one area of

15 growth in mobile data .tr_a_.nsmiss'ion that requires higher
transmission rates than' 9.6 kbit/s. Security

-, surveillance by cameras 1and..vidéo databases are

examples of these services. The minimum data rate in

video transmission may be 16 or 3:_'_2_.kbit/_s__., for example.

20

The transmission rates of present mobile

communication networks are not, however, sufficient for

sati

sfying these new requirements. _
One: solution, disclosed in Applicant's co-

pending Finnish Patent Application 942,190, which was
25 unpublished at the filing .date of the present

: ap_pl

ication, is to allocate to one high-speed data

30

35 -

transmission two. or more parallel traffic channels on
the radio path. A _high—spé_ed data signal is divided
into these parallel traffic channels at the
transm1851on end for the transmission over the radlo
path and it is reassembled at the recept:.on end. Thus
data transmission services are provided in which,
dependlng on the number of the allocated traffic
channels, the transmission rate may be up to eight
times higher in comparison with the standard
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20 The transmssion rates of present nobile

communi cati on networks are not, however, sufficient for sati sfying
t hese new, ' nts. One. solution, dis '
Applicantmé?@%héﬁpe pendi ng Fi nni sh Patent Application @é&?@gﬁyﬁﬁhich
was 25 unpublished at the filing date of the present
application, is to allocate t-o one high-speed data transm ssion
two or nore parallel traffic channels on the radio path. A

hi gh- speed data signal is divided intto these par al | el traffic

channels at  therdfenissibhaB3MLssi:A) Lidedde | NG, ADSEEN SLORLBHC e
radi o path and It_1s reassenbled at tfie reception end. Thus

data transnissi orPas@tletesragfdcpchidnnad s iprovifietn transmisgbpandiatg
on the nunber obf bhe.salkdieHLdnidRl{sCsufficienth@nelss modd® or a

transm ssion rate e up.to ei 35 ti mes _ higher in conpari son
with the standa?%fegax gfvéﬁgé? ity/s. Six parallef traffic chag%els

PCT/ FI 95/ 08673 will enable a transmission rate of364 kbit/s.transm ssion

rate. For exanple, in the rallel traftic_channels
provide a transm ssion rat ?N&Xfﬁ&’%%ﬁﬂ%&e% H(rbaﬁé)% \ﬂkﬁa&?eﬁ‘f §E‘tef Pflogg‘te“\‘ or
a nodem or a is thowef & ofdimvide kidihe s daSiax fFdowl | betweehf | pachdded! s
5 will enabl ] §Si e | .

using parallel tr §€?%éc gﬁiﬁgl ﬂ':sP%ﬁfeg%r%}g%%I?nélg%ﬂd ShQ|“‘!5 tﬁoﬁ/y%lghao\ﬁlgee ttk’%
data flow between ¥RF8PeEPling of datyrgngisrrd tfingm thecparadilelatgagdict o
synchroni 2@ the channelgassenbling of data received fromthe parall el
traffic 10 channel s.

The object of the present invention is to
eliminate this problem.

This object is achieved with a method for a
high-speed data transmission in a digital mobile

15 communication system in which method data 1is
transmitted over the radio path between a mobile
station and a fixed mobile communication network in a
traffic channel allocated to the mobile station. The
method is according to the invention characterized by

20 allocating a high-speed data signal at least
two parallel traffic channels having mutually different
channel numbers assigned for the duration of a
connection, when the data transmission rate required by
the data signal exceeds a maximum transmission rate of

25 one traffic channel,

inserting the data from the high-speed data
signal into frames at the tran&mission end, each frame
being provided with the channel number indicating the
parallel traffic channel used for the transmission,

30 dividing the frames into parallel traffic
channels in the sequential order according to channel
numbering and transmitting them to the reception end,

reassembling the data in the frames into a
high-speed data signal in the sequential order

35 indicated by the channel numbers in the frames at the
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This object is achieved with a method for a hi gh- speed data
_transnhﬁf nadgital nobile 15 comuni cation _system in which
met hod adgﬁgm transmtted over the radi o pati¢THAIYOER a nobile
station and a flxed mobi | e comuni cation network in a traffic
channel allocated to the nobile station. The method is according to
the invention characterized by 20 al l ocating a hi gh-speed
data signal at |east ‘two parallel Y%raffic channels havi ng nutual |y
di fferent ecédtaiiielefinber s assigned for the duration of a

connecti on, V\herncthe dat aetransm ssion rate required by the data

:ﬁransmltter and ajdwuw mgcehber haeing alaaﬁaBﬁlﬂiyefor

order accarding . to cha
number i ng “and transm |ng %Fat%!ﬁ rtgl% ‘g’n e‘?‘ﬁ‘lt% on kné SIEPREE

reassenbl i ng t IFhadmed lailtqreaﬁecbrm the cn@blle statinvmh-Epeesysiém 5& gnal
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end.

at the

10

he flxed mobile communlcatnon networbceps|on
~ arrangedh® ialdentaten ta) 20highakpeeliodatdi 8i&ab1 ok | Sr

‘more . parallel traffic channels. having . mutually
different channel numbers during the connection, when

- the transmission rate required by the data signal is

15

20

25

higher than the maximum transmiseion_ rate of one
trafflc <channel,

."the data transmltters are. arranged to insert .

the data from_the hlghfspeed_data,slgnalnlnto frames,
each frame - being provided with a channel number
indicating_the.parallel traffiq channel used for the
transmission, - and to divide the frames into the
parallel traffic channels in the'.sequential order
according to channel numbering, - _

the data receivers are. arranged to reassemble
the data in the frames into a high-speed data signal in
the sequential order 1nd1cated by the channel numbers

- in the frames.

In_theglnvention different channel numbers are

~assigned to the parallel traffic channels for the

30

35

duration of the connection. The data from a high-speed
data_signal;is inserted into frames:at the distribution
point of the transmission end, each of the frames being
assigned a - channel number_-indicating the parallel
traffic channel used'fqr_the transmission. The frames
transmitted on_a_specific traffic channel will always
contain the same channel number during the whole call.

elimnate this problem

&ghﬁ ngs at
t I
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.
conmuni cation systemin which a nobile station and a fixed nobile

comuni cati on network gach conprise a data 5 transmtter and a data
receiver capability for. a data transm ssi YR e radio
path on t @%’F@f‘?l channel allocated to the nobil g&gt at |08&n-’¥3 The
systemis according to the invention characterized in that

the fixed nobile communication network is 10 arranged to allocate
to a high-speed data signal two or re parallel traffic

channels having nutually di fferent channel nunbers during the

connection, when gy éfr%'an’i{be dF&Ng M, $3LQN 1 hebe Pasdiead ﬂ%éff!ﬁ: dé‘ﬁé‘nﬁéa9§3|

IS . hi gher 't maxi mum _transm sSion rate of
traffic channel, in the sequentiali aEdgxt aCEPEREASL 'E%r%h%ﬁ‘%e]arrl*%%’al?%'

i nsert t hedat ﬁﬁé@mﬂﬂsﬁnéﬁl ﬁlhtépﬁﬁda dai@ssi gmdnnéll,o thanesecond
each frame bei n%l provi ded

the parallel traf FAME 3RS tﬁ‘?eﬁef:ﬁ’r‘dt ﬁgaﬁﬁe& egfr’aﬁ%ﬁh LT of réﬂgrh%%%gg
divide ths franks tihet assembly point pdr sheerecepsfibncendhannehichi hhehe

sequential order n €k qu:’t Red g Sh P&gsgﬁﬂf@é&' '1%1:0 a high-speed

t he datarecelvergare arrange 0 reasse ta 1n the
frames into a hi gldatseesiigmah dhgide |$ﬁwntlaltﬁ§d§§qé§ﬁﬂr§|m&d?ﬁ the

indicated by the chanpgli MMEIRSs in the #Fahdig. frames. In
the invention different channel nu

parallel traffic channels Th# ltq{qu'H‘ of t%edSFQ{“FoﬁeB?r{“ﬂgeﬁof‘lﬁgc‘f‘?ﬁﬁmmf‘he
data fromgag hi gh- spget 3¢or théatr¥ekdtgive itranseidsddrn nelhyanmebetwethe

di_stribution i of t tra 31 9N GRd.p, ea of. L he
bei ng ass|pg?rf'é"@'0‘|‘e[:1E ?%%l?gei%dl f ¢ e %%II‘ aF%i?gEEed
traffic channel usedtHmit t hboasxmgnsnthel oprdele hfarréle framesr aatni thed

onaspeC|f|ctraff| I I 5
nunber  during t he WHeT ﬁpl e W | drdd"e¥Ragd the t628kabie! Re1RAEcERARRE!

would be 1onger, the present invention employs frame

15 numbering within each of the traffic channels so that
at least two successive frames always have a different
frame number. Then the allowed delay offset between the
traffic channels will increase in proportion to the
number of frame numbers, it will be at least doubled,

20 and the order of the frames can be retained under any
circumstances. If two frame numbers are used, e.g. 1-
bit numbering 0 and 1, the frames of the traffic
channel are numbered at the transmission end in the
following way: 0, 1, 0, 1, ©o, 1,... If four frame

25 numbers are used, e.g. 2-bit numbering, the frames of
the traffic channel are numbered at the transmission
end in the following way: 0, 1, 2, 3, 0, 1, 2, 3,...
Then in the case of eight parallel traffic channels,
for example, the first eight frames are transmitted

30 with frame number 0, one frame in each traffic channel,
the subsequent eight frames are transmitted with frame
number 1, etc. The high-épeed data signal is
reassembled at the reception end by using the channel
and frame numbers contained in the frames.

35 In the preferred embodiment of the invention
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The frames are divided into paraIIeI traffic channel s in the

sequenty @#ﬂﬁ&fﬁe according to channel nunberi ng, é@g‘é&ﬂ‘{ft frame
into the channel , the second : frame into tHe T hannel , _
etc. and are transmtted 5 to the assenbly point of the reception end
I n which the data in the franes is re-assenbled into a hi gh-speed

data signal in the sequential order accordé. ng to the channel
nunbers in the franes. The length of the frame determ nes

the maximum 10 the ‘@laWed Oraddle £Rimdd Velﬁraegﬂbﬁh%ed%?ﬁ b

parallel traffic channel s which can be tol Rout 10si'ng the
order of the frifgsSmaendation V.110.odgptY okl iramedr stakust bd tisolagreabl e

delay offset  transfeptted b | eagey. chagnRles@stittdl enhEQPmaRRLAY £y ame
15 nurr‘oerlngfl t hin _each ofyi.letrafflc channessoth at

| east two succeSEPVaTPPARES I aVEShay 4 &]"F‘geré‘f‘?fi eaVingfré‘rmqﬂH?o
Then t heéf al | onetirdsbmissfibget nivsterces t heell as foaffac chanwarand |

i ncrease in prog?&hgﬂ@sts‘iohh?f status Rgt Eﬁ”ﬁaggmgnlsér'{ltg#@g ulrjlger '

at | east doubl e he or rarres ca
any ci PEUABIERESs. Auringo | fth@rredﬁ@-ﬁbeltg‘aalsmlm@n empdel- In

bi t nunberi ng Oaéadraanbgewﬁ.{:ﬁr@ﬁeOi'e(::]&ﬁméﬁ&étianO??ch stﬁwrﬂt&? % 0,

nunbered at the transm ssi.on end ipn oW n
Lo g o I Feroarniried e replicAtedcin svesaF Eo%r SEFusnbise i ng,
the frames of inside e Vri6i @mhmra&idatnenmsged ot the Igtrsdy Ssion

end in the foll Then in the
case of eight p%r apge\lg'%yr o%f' %]ly 0 it i S‘J"m? ?tﬁﬁﬁnﬁﬁemt FYS5Y st
ei ght frames arbitrardsni thisg W:a& the wefﬁettanﬁ rahdoer. Onfementeands n
each traffic ch el gh : a a tted
2iNebred from tﬂéqec%geﬁ'ﬁf’éﬁg o8 %t%t&gg§ f\g 2R

with frame nunber 1, etc speed a srgna
present invention the same status data is transmltted

15 through several parallel traffic channels in the data
transmission mode, there are "extra" redundant status
bits in the  frames of each traffic channel, the
omission of which does not have any effect on the
nun|bér of the replicated status bits, nor on the bit

20 error rate of the status signals. For example, in the
case of two parallel channsls) a double number of
status bits will be t'rar-isfer.r__ed__, half of which are
-therefore redundant. In the preferred embodiment of the
invention these redundant status bits are used for

25 - channel and frame numbering -so _that- channel numbering

- is carried in each frame within the channel. At the
expense of the bit error ratio, more status bits than
just the redundant bits may be used for channel and
frame numbering. _ o _ o . _

.30 o - In the following, -the invention will be
explained by means of primary embodiments with -
reference to the _accoﬁipanying drawings, in which
Figure 1 _illustrat.es_ a part of one mobile
_ communication system -to which .;._thé. invention may be
35 applied; : ‘ |
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reassenbl ed at the reception end by using the channel and frame

nunbers contained in the frames. 35 In the preferred

erfbodi nent _of the invention WD 96/ 18248

PCT/ FI 95/ ¥88/18248 6 PCT/FIPHM61X anes
are frames in conpliance with CCTT . reconmendation V.110. In V.110
frames status bits are transferred to carry channel control

i nformation for synchroni zation when entering and leaving a
data 5 transmission node as well as for a transparent

transm ssion of status dat betmeen datgllransn155|on equj pment s

during the data transnissi . ustrates ganc AR FRERE data
recommendat i on, e&danﬁmﬁsaimhﬂzniﬂwo TDMA timanshbtéednashéeﬁhdﬁatpdtha

two or four status bits 10 [ t he, ¢change_of
the status state | s O %[?%e $€}a¥é%h€h %%gg g aFSh%Eesggrﬁ
bit. In this way, atq%on,dxz@g:tt@ftmomvem er emisbchi supports af highregetdom
t he trans”BSS'On(ﬁaé§f¥f§ﬁ§m1§§1bﬁ Eheseveral tﬁaf¥%¥“?ﬁ§ﬂﬁ@ $Oﬂeﬁageﬁane

status data is transm_tted t hrough severa ar al
channels in the d& Zobile Stattr%mssmaﬁnaﬁteFHE’FElﬁgefuﬁlﬁFllQn A¥FuABant
st at us bi te6 GSM sydteemframes of each traffic channel, the

om ssion of which does not ave any ffect,_on h nunber of the
replicated status bits, nor® oirihe b%#oﬁﬁ the ef?%rf¥%T% BErEfEuLes;: ged
signal s. For exanple in tHeigure 5 iddswstofatteso tpze alibel ctharimembsel and
UL TAtBer o frone R s o € CAUSLBLEL: ok b=Chs Wty
the frames into several parallel traffic channels cho
to ch3 at the transmission end Tx and for reassembling
the frames at the reception end Rx.
The present invention can be applied to a

15 high-speed data transmission in digital TDMA mobile
communication systems, such as the pan-European digital
mobile communication system GSM, DCS1800 (Digital
Communication System), a mobile communication system
according to EIA/TIA Interim Standarding IS/41.3, etc.

20 The invention will be described in the following by
using a GSM system type of mobile communication system
as an example without restricting thereto. Figure 1
presents very briefly the basic structural parts of the
GSM system, without further specifying the features and

25 other elements of the system. With regard to a more
detailed description of the G8M system, a reference is
made to the GSM Specifications and to The GSM System
for Mobile Communications, by M. Mouly & M. Pautet,
Palaiseau, France, 1992, ISBN:2-9507190-0-0-7.

30 A mobile services switching centre MSC attends
to the switching of incoming and outgoing calls. It
carries out tasks similar to those of the exchange in
a public switched telephone network (PSTN). 1In
addition, it carries out functions characteristic of

35 only mobile telephone traffic, such as subscriber



i nvention these redundant status bits are used for 25 channel and

frame nunbering so that channel nunbering Is.carried in each franme
within the channel. At the expense of the bit error ratio, nore

st at uUWON6{18248han just the redundant bits may b@CTS895/G0673 channel
and frame nunbering. 30 In the follow ng, the

i nvention wll be expl ai ned by means of primary enbodinents
W th reference to the acconpanying draw ngs, in which

Figure 1 illustrates a part of one mobil & ' comuni cati on systemto
which the inv nt|t ma¥(1 e 35 .applied; VWO 96/.18248 '
PCT/ El 95/ 0067 ion ‘management in cooperatlon -wzth the network

Figure 2 iIIussubSe31beh|gégsstedsdaMablle statioassMssarencbankweedDVA

time slots on é@etﬁéqééhEE%rMsc %%(Feans of base Figui§ 3 %#5 %%%agggrthe

net work architecture I nvention ts a
hi gh- speed 5 The bé&?aﬁﬁﬁ%kﬂﬁs%Y%#ﬁ@fBgﬁv@nmansﬂH|&:bhaﬂnstgtb@mmeen_

a nobi Ize Stat'@Gné'ﬁpﬁméraésbma%@‘@féﬁé"%édﬂ%dé)rB’J!‘%/\F tdr the sakd GeM
system shows the V.110 franme structure; ‘and

ur e
H oure 5 111 usEhaTity: HELEUES of . AR Ly, @n) base SEASIOM, SHBEETAR
accordi ng to thkichvehei basborsuﬁtwdﬂ ngantroner tise f { 8MB6nh8teege ey al
he transn1ﬁ§|w1t nd Tx and

For r eassenl | Hio” B494° stakdShs, havind farte wao?%spi? A= 2Rt
The present |nbbaLroqovanage applied to a

10 ~ The GSM system is a time lelSlon multlple
access (TDMA) . system in wh:.ch the - operat:.on on the

radio path. takes place on the time d1v151on principle
in successive TDMA frames each compr1s1ng several time -
slots. A short information packet is transmitted in

i5 - each time slot as a radio frequency burst having a
-~ finite duration and consisting of a group of modulated
-"bits. Time slots are mainly used for carrying control
channels and traffic channeis, Speech and data are
transmitted 6n traffic.channelsﬁ Signalling between  a

20 base station and mobile subscriber stations is carried

out on the control channels.

The channel structures used at the radio

interface of the GSM system-are_def;ned.more_closely in

- ETSI/GSM Specification 05.02. In normal operation one

25 . time slot on one of the carrier frequencies is
" allocated to a mobile station MS as a traffic channel
(single-slot-access)_at the beginning of a call. The

mobile station MS synchronizes to this time slot for
transmitting and receiving radio frequency bursts.

30 During the time remaining~in_the}frame'the MS carries
| out varioustmeasurements._Appiicant!s earlier Finnish
Patent Application 942,190 discloses a process in which

two or more time slots are allocated from'the_same TDMA

frame to a mobile station, MS that requires a data

35 '~ transmission with a higher rate than that provided by
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communi cati on systens, such as the pan- European digital nobi | e
cofmuni caty em GSM DCS1800 (Digital Comuni c g} en), a
nmobi | e comgf/ic;%?’f on system according to EIA/TIA | n?é?%sm
Standarding 1S/41.3, etc. 20 The invention will be described in the
foll owi ng by using a GSM system type of nobile comuni cati on system
as an exanple without restricting thereto. Figure 1 presents very
briefly the basic structural parts of the GSM system wi t hout

further specifying dee teptfi@schaingd. withOotB8pebt eRBNESoRE,t BELSYSLERE

Wth regard to a m)rﬁa. det ai | ed description of the GSM system a
reference is thig JBTPG AT SEs\ SFEGEHRS one Madla otTheadsM BiseRM
for Mobile Comuni cgplixsatiynM Muly & M Pautet, . Pal ai seau,

France, 1992, | SBN: 2-9507190:0- Qs 7. . A npbi |l e, services
switching centre MSC attendghg Uné fgc{qolqvﬁél%mf?%hrpﬁﬁcsgafcﬁc&rﬁ ngeanrgied
out goi ng cabls. It with refezepces tut Figuke I nasawoneo wawseoofcdirey out

exchange in hijh e asth tehedomi 85 E0H0BEse eéég%évei«%’ﬁggﬁ%%i‘t?%

addition, it. carries out” functions characteristic o
tel ephone traffic traffdf chennrelsciperradio syggene/ Igoghould noted

PCT/ FI 95/ 00673 that it is essential to the invéntion onl¥0&HdtONa
managenent in cooperation wiih the net supscri ber register

r.k .
Mbbi e stations MB Tt Rd °°nne\9’%1951 t h‘é°’8%ﬁ%?%n%cwyrrea3§r6ﬁ8%se
station sysfens BS&raffic chihpebasdsstedtairl sylsédnab8S thenpinwast foase

station 5 Cor&irz%éteéd B‘E’Q aggrpﬁ§ﬁg5td’ﬁti OgieBTdQ"atf Oﬁ:rta;':%mi%lé%o?; and
synchronizing over such connection.

Figure 2 shows an example in which the mobile

station MS is allocated successive time slots 0 and 1

15 from the same TDMA frame. A high-speed data signal
DATAIN that is to be transmitted over the radio path is

divided in a divider 82 into the required number of
slower-speed data signals DATAl1 and DATA2. Channel

coding, interleaving, burst building and modulation 80

20 and 81, respectively, are performed separately to each
slower-speed data signal after which each data signal

is transmitted in the form of a radio frequency burst
in its dedicated time slot 0 and 1, respectively. When
slower-speed data signals DATA1 and DATA2 have been

25 transmitted separately over the radio path,
demodulation, deinterleaving and channel decoding 83
and 84, respectively, are performed to them separately
at the reception end after which signals DATA1l and
DATA2 are combined again into the original high-speed

30 signal DATAOUT in a combiner 85 at the reception end.
Figure 3 is a block diagram illustrating the
architecture of the GSM network that realizes the data
transmission using several parallel traffic channels.

The operations of blocks 80, 81, 83 and 84 in Figure 3,
35 that is, channel coding, interleaving, burst building



clarity,

whi ch the

Figure 1 shows only one base station systemin _
base station controller BSC is connected to two base stations
havi ng_one nobile station M5 within t heir coverage. '
The GSMORSUBHE i s a time division nultiple acce§§ﬂWU¥EN¥U3 system

i n which the operation on the
division principle
sever al
each tine slot as a radio frequency burstlﬁaving a

time
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I n successive TDVA franmes each conpri sing
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AaplmaaanbeS sgdvudted Fi asi stequired,  iRatenfiredl ineatwoork
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requires a data®isment, ﬂ#&ﬁ?ﬁﬂés?%ﬂwﬂrrﬁpaeﬁléﬁ&arﬁﬁsnah%nD5EA@ ﬁwublded
WO 96DABR48are -transferred between this network %@Eﬁ@h&5kﬁﬂ§73

by

15

20

25

30

35

the base station as normal signals of traffic channels.
In the GSM system this transfer between the base
stetion BTS and a - special - transcoder . unit TRCU

- (Transcoder/Rateadapter unit) is carried out in TRAU

frames according to ETSI/GSM Specification 08.60.
Neither TRAU ' frames nor the transmission related
thereto are essential to the invention as the invention
relates to carrying out data transmission and
sYnchroniZingﬂ over the' whole data connection using
several parallel traffic channels; that is, between the
d1v1der .82 and the combiner 85. _

In the GSM - system the "data connection is
established between a terminal adapter 31 of the mobile
station MS and en'interWOrking funetion IWF 32 in the
fixed network. In the data transmiséion of the GSM
network this connection is. ‘a digital full-duplex
connection that is V.110 rate adapted, adaptable to
V.24 interfaces and UDI encoded. The V.110 connection
described herein is a digital transmission channel
developed originally for the ISDN (Integrated Services
Data Network) technology, and adapted the V.24
interface and also enables the transmission of V.24
statuses (control signals). CCITT recommendation for a

<



9 one traffic channel. Wth respect to closer details of

this procedure, a reference is nade to said patent application

Inm the foll owing the procedure is described 5 with reference to
Figure 2 g?’éﬂég‘%ay to carry out hi gh- speed dat a t rEEFAPHU6EH based
on several parallel traffic channels in a radio system It should
be noted that it is essential to the invention only that a

transm ssion connection conprising many Rarallel 10 traffic
channel s is established and the invention is directed to carrying

out the data transpiss) O%a%%-\ﬂqdfaaqt%c},‘e %?F:ggbél N O\égrﬁgﬁggtﬁ]dﬁ/g{}?g%dI%%

Figure 2 shows an eXanpl €
al | ocat ed successiBeue| moskot V0O ariP .l IK:IT‘I‘ rfemmntdnﬁas:alm THdA f vares. A

hi gh-speed data S|ﬂ{@érfaceelas %gﬂdf\%% %Qﬂﬂ ttve% LoV n tt

radio path is divid |nto t e require
sl ower - speed dat a fs‘PJg:\ﬂV"sn@ATﬂﬁsﬁﬁéPDA‘PAZ st@m(glgnals ar%ounhgnded tO

interleavi Bg, bur stefat|«b %ﬁ@bﬁ@i&&él@%ﬁ‘%&pv 24 :L%'%‘ér%%vce axch as

respectively, are par_at el ea ower - speed dat a
signal after whi ch@éﬁ g&?ésgrgﬁglm'7y CTloei ?‘1‘4 &M%teﬁ #ﬂtﬁhéemlﬁ‘\a&f a
radio frequency buratnected toithé tmolstcll et dni nils sidelpt@ednd the v.110
respectively. W]erhortu%ectloﬁlé)g‘@&?ffgﬁgdd&;& g %@)sic ATé§n%ng:§E@LA2 sr:]Lane

been 25 trans separ a
denodul ati on, dei rBeverayi rtgf@rfci%hafhnamedscodhﬂg t88 chN by andtéd4minal

respectivepy, are pesdod t@ﬂé‘%’ﬂ%ﬁéﬁ@’ funct:.pn gﬁFt Qﬁt[e?"é‘éﬂh@&'i end

after which signals DATAL an are co aln 1nto
ori gi nal hi gh- spedd®dv-110 %?’@%%FtBPFFAEPJTaPﬁtHQEOWbH@rnﬁg‘”ﬁf-‘kb éuch as
reception end. the ISDN, or dnotlier 365N aekweslk,dicraiothédstrahisie
t he ‘architecture of t N@ et wo ilthat e llzeglehgodat%etwork
transm ssion usi nfSVEA FAT I?ﬁl g?a??# EhﬁﬁﬁéFg d telephogpg,
operations of bl o@STM0, 181,tRS dncs@4 casdi ghee BYF 3bnly cdiptisss the
channel CQQing’irﬁf%i&@%}@&mbgﬂéétBgybgdgalording to the invention. In
the last mentioned case the IWF also comprises e.g. a
baseband modem with which data transmission is carried
out via the PSTN.
The frame structure used in data transmission
20 over the V.110 connection is shown in Figure 4. A frame
consists of 80 bits. Octet 0 contains binary zeros
whereas octet 5 contains a binary one followed by seven
E-bits. Octets 1 to 4 and 6 to 9 contain a binary one
in bit location 1, a status bit (S or X bit) in bit
25 location 8 and 6 data bits (D bits) in bit location 2
to 7. The transmission oxrder of the bits is from left
to right and from top to bottom. Thus there are 48 bits
of D1 to D48 user data in the frame. Bits S and X are
used for carrying channel control information relating
30 to the data bits in the data transmission mode. Four
status bits 81, S3, S6 and S8 are used for carrying a
CT108 status signal (Data Terminal Ready)} £rom the
mobile station MS to the interworking function IWF and
transmit a CT107 status signal (Data Set Ready) from
35 the interworking function IWF to the mobile station MS.
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10 ~and nodul ation and denodul ati on, respectively,
deinterleaving and channel decoding are situated at the fixed

net wo"KO PWI248 ably i n t he base station BTS. The PEEOShHOANE |
descri bed above is thus transmtted between 5 t he base station BTS
and the nobile station M5 at the "~ radio interface Radio |I/F. The
base station BTS may have a separate parallel handling for each
time slot. - I nstead, the divider &2 and the conbiner 85 in Figure
2 may be situated, as reqwred in a fixed network 10 renote from
the base stati BWOBFtaFHSaRhatReF4nando8R are used ef ermerdr rydey eD\CT105

sl ower - speed dgtatgggr@_{ QAT/&eaﬁgst for 8 ﬁa r%lg&t{;\n erre%lts)letween

this network eI 1o base sta s norrra
traffic channef fon® ten thge !?th%m rﬁ@qtr%fIéVrF,b@mdemnme base

15 st ati oa BIBOB angkataus Spﬁ@!ﬁil t(D&'B.&COdB&nnHI“ tReJmé? Line
r

Ccordiog o SEQHAR BEedltbl) F:88 tre stesvbrking fungsiom TRy
frames nor thee mobidei mam.orr Mt emo X statuéhbﬁ.eboa%éeu%'é'iierﬂdza| to

h t S rry dat a
Ergnlsnmvgrs] [ Bﬁn éérwgnbmée@fl%cﬁ%oarﬁ%l négf%@%f t(%%a%o?8rd he&ri on

using trapemipsignal | eEFYIW}aWIN-:ZQﬁMeI sort hatfley betcmmrdme

di vi der 82 andlhﬁerﬁaaﬁbbﬁebeﬁﬁeen the adapters. Th'chi® g he data
connec_itd on is establ ed bet yveeﬁ a term nal adz?ﬁt % era

mobi | € qui‘BF‘FBﬁSNBrﬁ Pt T L A 31 santaiel \mfmartltdme

is carried the sS- b1ts A filtering procedure is
provided in the moblle station MS for receiving the

' CT106 and CT109 statuses and the X.21 indication.
According to the present invention, some of
15 -these control bits’bf'the'V.lloiffame are reassigned so
as to carry the synchronization information required
for managing  the data transﬁiSSion “over several
parallel traffic channels ch0 to ‘chN. As the CT108 and
CT107 statuses, as  well as ' the X.21  control
20 information, can be carried in one S bit, when needed,
three S bits will remain redundant. The CT105 and CT109
statuses, as well as the X.Zl-information, can also be
 carried in one S bit, whereby one more S bit will
‘become redundant.'The'infofmation carried by the X bits
25 can be carried in one X bit, whereby the remaining X
' " bit will become redundant. Thesé redundant bits can be
used‘fdr'the-numberiﬁg:éf'the parallel traffic channels
as well as for frame numbering, as will be3explainéd'

below with reference to Figure 5. |
30 e In an example case illustrated in Figure 5 the
high-speed data transmission is carried out via four
pérallel traffic'channelsi-The transmission end Tx and
the reception end Rx refer to the divider 82 and the
combiner 85.in the mobile station MS and in the
35 interworking function IWF. At the beginning of a data
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fi xed netmork In the data transm ssion of the GSM network this

connecti on a digital fuII-dupIex connection that is V.110
rat e adap ptable to V.24 interfaces and UDI encoded. The

V. 110 conﬁg’gfﬁ'lgﬂg descrl bed herein is a digital trmg?%ﬁ’
channel - developed originally for the I SDN (Integrated Services
Data Network) technology, and adapted the V.24 I nterface and
al so enabl es the transm ssion of V.24 35 statuses (control signals).
CCI TT recommendation for a - WO 96/ 182483

PCT/ FI 95/ 00673 . 11

r at e- adapt ed conne%?l onsf-’%dspfeoé‘}]? i%ﬁaF%I%CFﬁnnels areBI?J]el%%%%eg %Olque
CCl TT recomrendat i @at&ocallz4 channel nunmkeracehDs spdci kel and CChBT Btaie
Book: V.24. In theass:L?ned £gl LAy Bganﬂ%igr b ?:ﬂ% %&%h%}ﬁ:lt%&a %"r the

intended to 5 er to contro i nter such as
CT105, CT106, CT100ur&4¥ies i G’Pfogca;!\ da&’&it&hm nastabllshme%nn%%t ¢dq o

the nobil esstati oncbfinagdepbad bad hané 1Jéynchron1zae@imctbgn ehteablv Sher
over a physical connection us

| h |
chN by a terninal $pPRect 188a3Fgrc%f?l?ﬂeopﬁfggﬁb%%%hgC&ﬁ%@%ﬁhe ML é(§

| nt erconnects in atmanueii@panﬂﬁiﬁd(ﬁntthanGSMeSprif&caeuwusk Whexh
as : the IS L, a er _transi .
net wor k, such as the pu% ?@ggaﬁfgﬁ &%ewgeﬁgﬁg ne?%%?k 11 %hEPSﬁﬁaﬁflﬁhe

first case the | Wchahnpeigniavwesbean MChrOQﬁZﬁdiean@ommefBZﬁBW 110

accordi ng 1i0 the igyeqt ':Qanshﬁss:.on modd1e i@sété@@é' gR8UnsgRe sphhed Watdl so
conprises e.g. a baseband nodem.wi t h whi ch data transm.ssion is
carri ed transmission according to the invention. The

transmitter provides each frame with the channel number
of the traffic channel via which the frame will be
transmitted. Furthermore, the transmitter Tx uses
15 internal frame numbering inside each frame. 1-bit frame
numbering is used in Figure 5, that is, frame numbers
fr0 and frl are alternating in each traffic channel. As
a result, the transmitter Tx divides the incoming data
into successive frames in which the following channel
20 and frame numbering are repeated in a sequence of eight
frames: (ch0, fro0), {(chi, fro), (ch2, fro}, {(ch3, £r0),
(cho, €£ri), {(chi, £fri1), (ch2, fri), {(ch3, £frl). The
transmitter Tx divides these frames into parallel
channels ch0 to ch3 in the sequential order, the first
25 frame into the first channel, the second frame into the
second channel, etc. For example, in Figure 5 the first
frame (ch0, f£fr0) is inserted into channel chO, the
second frame (chl, fr0) is inserted into channel chil,
the third frame {(ch2, f£r0) is inserted into channel
30 ch2, the fourth frame (ch3, fro) is inserted into
channel ch3, the fifth frame (cho, frl) is inserted
again into channel <ch0, etc. Due to the frame
numbering, frames with numbers fr0 and £frl are
alternating in each channel.
35 The receiver Rx receives the frames described



out via the PSTN. ‘The frame structure used in data

transm ssion 20. over the V.110 connection is shown in Figure. 4. A
frame WO 96(1 scon5|sts of 80 bits. Cctet 0 contains bi naré/l_ Zer os

wher eay 05885 contains a bi nary one followed by seven PCT/FIOSH06R b t s,
Octets 1 to 4 and 6 to 9 contain a bi-nary one in bit location 1, a
status bit (S or X bit) in bit 25 | ocation 8 and 6 data bits (D bits)
in bit location 2 to 7. The transm ssion order of the bits is from
| ef t to right and fromtop to bott?dm Thus there are 48 bits

of DI to D48 us |nthef . Bits .S and X are used for
carrying channeg’a{%t 1o nPﬁrﬁg?gSn trraf}’ﬁcngcn%mgis' €80 e ashd Bk in
the data transnrestomespdde Fixames into thal wriyimlSlorder SC} aiydngd are .
used for carryi g;€d08 u T Rea from
t he rmb}9 2 s?%atm%el 0 Fﬁé\alént%e‘rﬂv\'%}ii D?E%&sﬁl&ﬁ F%VF nd '

transnmit a CT10¥r3mgsus I3 idiey vardsettieatgreivem B8 selectise frame

i nterworki ng funehbon hdh ta tdiee r@i&é@ Eié’tﬁéofréﬁ ch nnel \49096/
PCT/ FI 95/.00673 st at us

bits S4 and S9 &FBluséd% ol dhei ?EF‘?PQ:T@BS‘“‘* from C§F§§1§§ §|h@naletc
(Request for SemHusg)due rtosn thannebi ked frame ﬁﬁﬁ&éﬁ&h@fhbéokagn to

i nterworking fu nd I a_CT1Q at.us Dat a
Channel Recgl vegﬁ%l %{élvgggiog §%% g%cﬁét"&ﬁ&‘) Woﬂ‘\%'?ﬁ% fu &?\ﬁo&%q’f&
function | WF t oand thelrtmrmtlumamwm oridex MMwswaMwsed
for 19  cargyhpg %&Iﬂ@ﬁlﬁgaw Ehgnamﬁé??@ﬂ%h gilé%ad'yg)reaauve

transm ssi on synchroni zat 1 gn
transmission delay between parallel channels, which is

at the maximum two frames in length,“without_losing the
" order of the frames ~in the--receiver Rx. This is
sufficient for most applications. The allowed delay
15 - offset can be extended, when. needed, by increasing
' frame numbering. The receiver extracts the actual data
bits from the frames restored in the correct order, 48
- bits from each frame. and comblnes the. data bits into

the original high- speed signal.. _ _

- 20 -~ In the following, a few:examples_are given. of
how the status bits of the V.110 frame can be selected
for the channel and frame numbering of the invention.

For example, bits S1, S4 and S6 may be used

for. channel numbering and frame_numbering will not be

25 ~  used at all. In another case bits S1, S4 and S6 may be
- used for channel'numbering (8‘channelsf and one of the

X bits for 1-bit frame numbering within the channel.
Further, status bits S4 and Sé may_be'used for channel
numbering and one of the X bits and bit S3 for 2-bit

30 frame numbering within the channel. There_are also many
other possibilities to use redundant bits for channel

and frame numbering. The actual bit rate of each étatus

bit has to be taken into consideration when selecting

the bits. For example, if three of bits S1, S3, S6 and

35 S8 are used for channel and/or frame numbering, the



informati on between the adapters. In case the termnal 10 equi pnment s

are X. 21 termnals, X 21 control information is carried the S-bits.
A-ffiltering procedure is provided in the nobile station M for

recei vi ngvoi96/18248 CT106 and CT109 statuses and the X 2PCTFaS46730n.
According to the present invention, sone of 15 t hese control bits of
"the V.110 frane are reassigned so as to carry the synchroni zation
i nformation required for managi ng the data transm ssion over

sever al paral l el traffic channels ch®5to chN. As the CT108 and
CT107 statuses, as well as the X 21 control 20 i nformation, can

be carried in one Babet ofwikde (EddEt and CT108;fkakus pignans| £addmaite a
redundant. The CT188uaRH &6F1€Re originaltphtEesn &fe Wehdn@s] ! her %ordly two

informati on, can al so arried in qQne. .S bit, whereb ne mnore

bit will BRBRL Pl TS B Ars nulein Ehan o ihe oioEa T Pie T dnd s
can be carried in oUeokK IMate wher Bh} ft ef rehmi oragiXal rate amd dit] lwill
becone reduyndant. e req%ﬂfgm jt arn.: . u r & .
nunberi ng of the piagl?j‘g | & trarfic %ha%ﬁ%l snfltﬁerlng a%f w%ﬁgtég .%gi;ﬁlasrrem
nunbering, as wil|the sfpepthed. In the ¢xamplestdboed dtherenlo Fiore &

30 | Bhan ™| gngageriidd Usifat ¢d Idbddni Ssimed Nen several
hi gh- speed data transmission_is carried out via par al | el

3 d four
traffic channels. ¥HBLELgnsFPEENSA Send FFPMangwo clflam’teﬂé r EREIH erfthRx
refer to the divi dgehe@éfone ttle fact thRaPbhicadh 8brakne idfe HhEI Ipar:llkdl on

VB and gy the 85, ageit GBI 09U gl YEr Aluris PSR RNNG S
13 status bits will have no effect on the bit error ratio
of these status bits.
The figures and the description related
thereto are only meant to illustrate the present
15 invention. In its details the invention may vary within

the spirit and scope of the appended claims.



call said four traffic channels are allocated to the data call,
channel nunbers chQ, chl, ch2 and ch3 are assigned to the channel s
by the transmtter Tx for the duration of the call and the
est abl WOHGHB2480f the 5 connection. and the syncicarFissmosan of the
V.110 - ‘connection are carried out for each channel separately

in a manner specified in the GSM Speci fications. \Wen t he
transmtter Tx detects that .all the traffic channel s have been
synchroni zed and entered a V.110 10 gata transm ssion node, it starts
t he hi gh-speed data transm ssion according to t he i nvention.
. The transmtter provides each fEaadm@i th the channel nunber

of the traffic channel via which the frame WI|| be transmtted.

Furt hernore, the transmtter Tx uses 15 .. _interpal frame nunber i ng :
i nsi de each frame. 1-bitlfré&ndethod for, highrspeed daka txapsgdesion t hat

is, frame nunbei.ﬁ a digitfdlO adbiflel 86@mahieababhnNlsyse&aChid I abhfiich
channel result, the transmtter Tx divi es the incom ng data
into sucsceSS| ver ?Fg?rgs in whi ch the follow ng channel - and frane
nunbering are repeated i dahasedsentranbmécged over thér amradio( clp@thir o),

(chl, frQ, (C §t&%% (ﬁ_h?’moio 19k station (Gh fél) £ dééci]l’ mobie

(ch2, fr1), ansnitter Tx di vides t hese Tranes
into paral eI C°mmun1céf539ﬁe¥1§t¥!ﬁ9ktbncqqfi:ﬁ%f-ﬁ% heqnadt isdilasiad@d tohe

first 25 -~ f¢tRgembBidet BEai:h.bﬁt ehanaek, at '&etSQCan bBramg i %tyo the

second annel, etc. For in Figyre 5 the fir

(cho, flr ) is inserted Fgﬁﬂméﬁéﬁﬁela 3?1‘%%15&33 data s%%%}ldaf'r&ﬁ@s(cchl :

frQO is i nsertetlwonpa)ramaeheﬂ:raflﬂ:.c channels tlimritﬁg otk thyads 1wy (id.lfi,er‘felrﬁ) is °

:2:2”23 :2%8 CQﬂQHﬁL’IBS gﬁ'ﬁe h?ss{%efé) é}é}f %ge(cé%rgﬁ'ﬁl}r Oéfl nert ed

again i nt o chaneennegtiont cwhepethe daa fexansmission raterireduiged kanes

W th numbers erhé”éai:Ellsiﬁﬂal exceeds?h! ﬁt"aﬁhhﬂlgtkangﬁﬁgsqgimi%lte P

The reclesl ver Woggcglr\al.%%lc chai‘x%nﬁs descrl | '

inserting the data from the hJ.gh speed data

‘signal into frames at the transmission end, each frame
being provided with the channel number indicating the
parallél traffic channel used for the transmission,

20 dividing thé frames into paraliel traffic
channels in the sequential order according to channel
numbering and transmitting them to the reception end,

reassembling the data in thé frames into a
high-speed data signal' in the sequential order .

25 indicated by the channel numbers in the frames at the
reception end. .

2. A method accord:.ng toclaiml, charac-
terized by using frame numbering inside each of
the traffic channels so that at least two successive

30 frames always have a di‘ff_erent_ frame number, whéreby
the maximum delay offset betweén the traffic channels
increases in proportion to the number of the £frame
numbers as compared with the absence of the frame

_ numbering, _ '
35 reassembling the data in the frames into a
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14 above fromparallel traffic channels chOto ch3 and
restores_the frames into the original order by using anne
and fran¥OMR# ng transnitted in the franes. |nP8F’WE?BW t he
receiver Rx selects frame 5 (chQ frO as the first franme from
channel chQ frane (chl, frO as the second frane from channe

chl, etc. Thus due to channel and frgme nunbering according to

the invention, the receiverr Rx may identify the franes and their

correct transm ssi,on .order uous) The,10 f n ri f
the i nvention alldﬁb a.?%?étiggeg Slaha%raﬁgnlsg} %%$§§n%£$§ee%gd%r
paral | el channel s,indiicatéd by the abathel rma(ndmlfcrmm fnameersn irendghe

wi t hout | osing the e anes in the receiver RX.
This is fr (TT7ei 8 ent #‘g EeQEPtE.Bﬁl F%gt ions. The all owed del ay 15

of f set can be extended whdn Aec&gddod tﬁﬁqmﬂéﬁl% claim 1 o Zwe
nunbering. gThe recgiyeg fxgrgcgsetbelagtgaa daia bits fromthe
franmes restored in the correct order, 48 each, fr ,Iand
conbi nes the data bits intotransmittipge fxames,4n h?‘Eﬁ’PE‘B RREe IR c%

In the foll owi ng, pPedEMmerdaapien wrelgi ienthk parallel heafffie shatoells,ts

of the V.110 frame can be segg%g the cﬂgé%‘we c¢h & lb@d %&am& he

nunbering of the invention. r exarrp
S6 may be used potential Emameenumbesitiogizntedundentuabatbiagbitis qfot

be 25 oused aty g IV igoag%_ﬁ & case bits S1, S4 and S6 nay be
used for c¢hannel nu ; annel s) and one of the X bits for
1-bit franme nunbering W|th| t RemehBRfepccording torgiatl3, TR B Hid £4

and S6 may be usedefgryechagnel d by nunberi ng and one of the X bits and*
bi't S3 for 2-bit using one or more of status bits S1, S4 and S6
for the channel numbering of the parallel traffic

15 channels.

5. A method according to claim 4, c ha r a c-
t er iz ed by using one of the X status bits for
the frame numbering within each of the traffic
channels.

20 6. A method according to claim 4, c ha r a c-
t erized by using S3 status bit and one of the X
status bits for the frame nuwbering within each of the
trafflc channels.

7. A digital mobile communication system in

25 which a mobile station (MS) and a fixed mobile
communication network (BTS,BSC,MSC) each comprise a
data transmitter (31,32,82) and a data receiver
(31,32,81) having a capability for a data transmission
over the radioc path on the traffic channel allocated to

30 the mobile station, characterized in that

the fixed mobile communication network is
arranged to allocate to a high-speed data signal two or
more parallel traffic channels having mutually
different channel numbers during the connection, when

35 the transmission rate required by the data signal is

||II|II| IIIIII IIIII IIIII | |II|



30 frame nunbering wthin the channel. There are al so many

ot her possi bilities to use redundant bits- for channel and frame )
nunberin The actual bit: rate of each status bit has to be taken ;
into c 4% i on when. selecting the bits. ForPGEEAIST3I i three

of bits Sl, 83, S6 and 35 S8 are used for channel and/or frane
nunbering, the WO 96/ 18248

PCT/ FI 95/ 00673 15 rate of

the CT107 and CT108 status S|gnals falls ti® a : fourth of the

original rate |?‘&g§|e chag‘nel Lf only. two . parallel channels are

used then, the eICTE)RN,nhe maXimumTipRapgRisEiona| Fabe (b AN nal

rate and it wllkraffic chamied ,an effect on the filtering of status signals
in the receptio e, ex abov i cation of

the CT107 and CT108 bi ts@'lhs acc%nﬁr??g&%scﬁ @']a{r}ez 62) 'are Feranged
channel s (from two theene| £henwdata) famoh the hightepeddr dathe dimial hat
each frage of thepang) g I unber
of replicated L ) %.r%tl?;(%g:ames, ﬁajc{mve no elif%%é]ap}noa‘ﬁd@% "?{ ror
ratio shapmede numbers indigating the parallel tmaf fiquehanneld t he

description rel aged for the tYQrend S ForPN| ¥nBPHY dPvidé Usheal Srddiss
present 15 i nventi on. S%Ei‘s det 1s the | ventlon nay vary wthin

the spirit and 8% 'i® tRara d§&'azf-l dicgchannels in the sequential

_ order according to channel numbering, .

10 the data receivers (31,32,85) are arranged to
reassemble the data in the frames into a high-speed
data signal (DATAOUT) in the sequentlal order indicated
by the channel numbers in the frames.

8. A mobile communication system according to

15 claim 7, characterized in that o

the data transmitters (31,32,82) are further
arranged to provide the frames with frame numbering
within the  traffic channel so that at least two
successive frames always have a different_frame'number,

20 . | the data recéiverS'(31 32,85) are arranged to
.reassemble the data in the frames into a h;gh speed
data signal in the segquential order indicated by the
channel and frame numbers in the frames.

9. A mobile communication system according to

25 claim 7 or 8, charactex.ized in that the

- frames transmitted in the parallel traffic channels are
frames in accordance with CCITT réqommendétion v.110,
the channel numbering and the:potential frame numbering
of the frames being carried in redundant status bits of

30 the V.110 frames. |
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16 C ai s 1. A nethod
f.or high-speed data transmi ssion in a digital nmobpderegegEyHi cation
system Wases 5 met hod data is tfransmtted

over the radio path bet wee nobile station and a fixed
nobi | e comuni cation network i'fa traffic channel allocated to

the nobile station, c har acter i zed by 10

al l ocating a hi gh-speed data Qgﬁﬁgtat | east two parallel traffic
channel s having nutually differe channel nunbers assigned for
the duration of a connect Lon, when the data transm ssion rate
requi red by t he data signaH"exceeds a maxi numtransm ssion rate of
15 one traffic channel, ‘ i nserting the data fromthe
hi gh- speed dat a signal [iBR@] franes at the transm ssion end, each
frame bei ng provided w e channel nunber indicating the

parall el traffic channel used for {he transm ssi on,F'ZG l

dividing the frames into paralle traffic channels in the
sequenti al order according to channel nunbering and transmtting
themto the reception end, reassenbling the data in the
frames into a hi gh- speed [ ip the sequential order 25

i ndi cated by the channel nunbers/ip;the\frames/at the reception
end. 2. A net ifod oclaiml, char ac-

t eri zed by using frame nugberin HE\ each of the traffic

OCTET NO. 9 3 :BiT NU§EEH‘6 7 8
0 o 0 0 0 0 0 0 0
1 1 DI D2 03 Dt D05 D6 St
2 1 o7 D8 D9 Do DN D12 X
3 1 D13 D D5 D6 DI DB S3
A 1 D19 D0 D21 D02 DB D2 Sh
5 1 B E2 E E E5 E E7
6 1 D5 D% Dz DB D29 DN 6
7 1 D3 D2 DB D3 DI DF X
8 1 D37 D8 D39 D4 DM D&2 S8
9 1 D3 D& D45 D4 D& D8 9

FIG. &



L
30 frames al ways have a different frame nunber, whereby t he

maxi mum del ay of fset between the traffic channels I ncreases in

ps oportion to the nunber of the frame nunbers as with the
absence S¥P %1848 ane nunbering, 35 P&@gg@ ling the
data in the franes into a WO 96/ 18248

PCT/ FI 95/ 00673 ' 2/3 17 hi gh- speed
data signal in the sequential order i ndi cated by the channel and
frame nunbers in the franes at the reception end.

3. A nmethod according to claim1 or 2, 5 c har cterized
by o transmtting frames in accordancg @ tfth CCI TT

r econmendat gn V.110 in the parallel traffic channel =

ergyig and the pot ef8i® |frame nunberi ng
@ 10 the V.110 franes. 4.
+m3, ¢c har ac- t er 1 z e dlby
sNbits S1, S4 and S6¢A3 00 thg chhnnel
tgaffic 15 cha®nelfs = m

carrying t he<channel‘
in redundani=stat us
A net hod acérdi ng

usi ng one or norg pof

numbering of thegpar : = 5 A
met hod accordin Zchar ac- t eT e d by using
one of thge X st S bits ffan the frame ToeT{r g Tt~ each
of the ®raffic channels. 20 6.1 A netfhod acfcor di ng
toclaim4, ¢ h T cF W _44
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$
t eri zedbyusing S3 status bit and one of the X status bits

for the franme nunbering within each of the traffic channel s.
7 A digital HB%I | e comruni cation systemin 25 which a nobile
station {'%gf Bd a fixed nobile conmmuni cat i oPGTEINMN0ET3
(BTSBSC, MsC) each conprise a ﬂata transmtter (31,32,82) and a
data receiver (31, 32,81) hav? E] a capability for a data
transm ssi on over the radio path on the traffic channel allocated
to 30 the mobile station, c har acteri zed in that
the fixed nobil e conmunicati on networ \33 arranged to allocate to
a hi gh-speed data signal two or SeRpre parallel traffic channels
having rmutually different c nunbers during the connection,
when 35 the transm ssion rate regus¥pd by the data signal is
WD 96/ 18248 o~ PCT/ FI 95/ 00673
18 hi gher than the maxi num 'Ea%m ssion rate of one
traffic channel, theefl@p transmtters (31,,32,82) are
arranged to insert the data {fpg} he hi gh-speed data signal 5
(DATAIN) into franmes, each franme bein rovided with a ~ channel
nunber indicating the parallel traffig nel é used for the
transm ssion, and to divide the framef=o Into the parallel traffic
channel s in the sequenti al of according to channel nunbering,
10 the data receivers (R{32 85) are arranged to
reassenble the data in the franes intpsaghi gh- speed
2c
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data Si gnaT (DATAQUT) in the sequenti al dﬁd}ag(@@m ed e Kt P

channel nunbers in the franes. A nobil e !;;:3'_‘.’.,:‘,‘,1 (I@)t' n
system accordm 15 wdiLammzmmbaamknaoR%Mdnl z e gy that
the data tran ers (31, 32,82) ar dnteatiopahirean arranged t0 provide
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(57) Abstract

In a mobile communication system according to the invention two or more parallel traffic channels are allocated for high-speed data
transmission over the radio path. Different channel numbers (ch0, chl, ch2, ch3) are assigned to these parallel traffic channels for the
duration of the connection. The data of a high-speed data signal is inserted at the distribution point of the transmission end (Tx) into frames
each of which is provided with a channel number indicating the parallel traffic channel used for the transmission. The frames transmitted
in a waffic channel always contain the same channel number during the whole call, The frames are divided into parallel traffic channel in
the sequential order according to the channel numbering. At the reception end (Rx) the dta contained in the frames is reassembled into a
high-speed data signal in the sequential order according to the channel numbers in the frames. Additionally, frame numbering may be used
within each of the traffic channels so that at least two successive frames always have a different frame number (10, fr1). As a consequence,
the allowed delay offset between the traffic channels will increase with the number of the frame numbers, and the order of the frames will
be maintained under any circumstances.




