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High-speed data transmission in mobile communication 

networks 

The invention relates to high-speed data 

5 transmission in digital mobile communication networks. 

In radio telecommunication systems of the time 

division multiple access type (TOMA) the communication 

on the radio path is carried out time-divisionally in 

successive TOMA frames each of which consists of 

10 several time slots. A short information packet is 

transmitted in 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 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 ~ystem 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 value 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 coding 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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operates in every second frame in the same time slot. 
Thus in terms of the number of subscribers, the 
capacity of the system can be doubl~d, that is, as many 
as 16 mobile stations can operate on the same carrier 

5 at the same time. 

In recent years the. need for high-speed data 
services has. grown significantly. For example, 
transmission rates s of 64 kb.it/s or. higher . would be 
needed for ut.ilizing the circuit . switched digital data 

10 services of the ISDN (Integrated. Services Digital 
Network). Higher transmission rates, such as 14.4 
kbit/s, a.r~ _ nee'11ed for data services of the public 
switched telephone· network_. PS~, sucJ:i as modem and 
class G3-telefaxes. Mobile video service is one area of 

15 growth in mobile data transmissio~ that requires higher 
transmission rates than 9 •. 6 kbit/ s. Security 
surveillance by cameras and video databases are 

20 

examples of these.services. 
video transmission may be 16 

The transmission 

The minimum data rate in 
or 32 kbit/ s_, for example. 
rates of present mobile 

communication networks are not, however, sufficient for 
satisfying these new requirements. 

One solution, disclosed in ,Applicant 1 s co­
pending Finnish Patent; Applicati9n 942,190, which was 

25 . unpublished at the filing ,_date of the. present 
application, is to allocate to one high-speed data 
transmission two or more parallel traffic channels on 
the radio path. A high-spe_ed data signal is divided 
into these parallel traffic channels at the 

3 o transmission end for the trans.mis-sion over the radio 
path and it is reassembled at the reception end. Thus 
data transmission serV"ices are provided in which, 
depending on the .number of the allocated traffic 
channels, the transmission rate may be up to eight 

35 times higher in comparison with the standard 

'.j_ 
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transmission rate. For example, in the GSM system two 

parallel traffic channels provide a transmission rate 

of 2x9.6 kbit/s which is sufficient for a modem or a 

telefax of 14.4 kbit/s. Six parallel traffic channels 

5 will enable a transmission rate of 64 kbit/s. 

In using parallel traffic channels the problem 

is how to divide the data flow between parallel 

transparent traffic channels and how to synchronize the 

reassembling of data received from the parallel traffic 

10 channels. 

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 is 

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 transmission end, each frame 

being provided with the channel number indicating the 

parallel traffic channel used for the transmission, 

30 di~iding 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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reception end. 

The invention also relate~- to· a digital mobile 
communication system in which a tnpbile station and a 
fixed mobile communication network each comprise· a data 

5 transmitter_ and a data receiver havi:ng a capability for 
a data transmission over the-radio path on the traffic 
channel all9c;::ated_ to the mobile station. The system is 
according to the invention charac-te:i:;Jzed in that 

the fixed mobile comqiuii;catio.n . network is 
10 arranged to allocate to a high-speed ~ata signal two or 

more parallel traffic channels having mutually 
different channel numbers. during .. the . conn.ection, when 
the transmission rate required by the data signal is 
higher tha~ . the maximum transmission rate of one 

15 traffic cha:nnel, 

·the . data transmittera:; are arranged to insert 
the data from the hig}l-speed data .signal into frames, 
each frame being provided witP, a channel number 
indicating th~ parallel traffic channel used for the 

2 o transmissi_on 1 . and to divide tP,e frames into the 
para.11~1 traffic channels in the sequential order 
according :to channel nutnbering,-

the data receivers .are .. arranged to reassemble 
the data in the frames into a h:i,gh-speed data signal in 

2-5 the sequential order indicated, by the channel numbers 
in the frames. 

In the ·invention di~ferent channel numbers are 
assigned to .the parallel traffic channels for the 
duration of the conne_ction_ .. The data from a high-speed 

30 data signal is inserted into frarnesO=:at the distribution 
point .of the tr.ansmission end, each of the frames being 
assigned a channel number in~ica:ting the parallel 
traffic channel used for. th~ transmission. The frames 
transmitted on a specific traffic channel will always 

35 contain the same channel number during the whole call. 

.­
'-. 
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The frames are divided into parallel traffic channels 

in the sequential order according to channel numbering, 

the first frame into the first channel, the second 

frame into the second channel, etc. and are transmitted 

s to the assembly point of the reception end in which the 

data in the frames is re-assembled into a high-speed 

data signal in the sequential order according to the 

channel numbers in the frames. 

The length of the frame determines the maximum 

10 value for the relative transmission delays between 

parallel traffic channels which can be tolerated 

without losing the order of the frames at the 

reception. In order that the tolerable delay off set 

would be longer, 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 O and 1, the frames of the traffic 

channel are numbered at the transmission end in the 

following way: O, 1, O, 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: o, 1, 2, 3, O, l, 2, 3, ... 

Then in the case of eight parallel traffic channels, 

for example, the first eight' frames are transmitted 

30 with frame number O, one frame in each traffic channel, 

the subsequent eight frames are transmitted with frame 

number 1, etc. The high-speed 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 frames in compliance with CCITT 
recommendation v.110. In V.110 frames status bits are 
transferred t.o carry c):).annel ~on_t:rol inf orrnation for 
synchronization wh~n entering and, leaving a data 

5 transmission ·mode as. well as for a transparent 
transmission· o·f status data betw~en data transmission 
equipments during the. data t;.rari.smission mode. In 
accordance with the recommendation, each status data is 
transmitted as replicated in two qr four status bits 

10 inside the V .110 frame .. and the; change of the status 
state is conf irrned only if the same state is in every 
bit. In this way, .. the effect of short. inferences is 
filtered from the transmission _of statuses. As in the. 
present invention the same stat-l,ls data is transmitted 

15 through several parallel traffic -channels in the data 
transmission mode, the::i;:'e are 11 extra 1i redundant status 
bi ts in the .. frames of each traffic channel, the 
omission of which doe13 not ~a,ve any effect on the 
number of the replicated stat.us bits, nor on the bit 

20 error rate of the .. status signal_s. For example, in the 
case of two parallel channels, a do\lble number of 
status bits will be transferred, half of which are 
ther.efore redundant . In the pref erred embodiment of the 
invention these redundant status bits are used for 

25 channel anQ. f+ame numbering s9 that channel numbering 
is carried in each frame within the channel. At the 
expense of the bit error ratio, mo;-e status bits than 
just the redundant bits may be used for channel and 
frame numbering. 

3 o In the following, . the invention will be 
explained by means of . primary embodiments with 
reference to the accompanying drawings, in which 

Figu.re 1 illustrates a part _of one mobile 
communication system · to which .. the invention may be 

35 applied; 

,-
·' 

.. 
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Figure 2 illustrates a high-speed data 

transmission in two TDMA time slots on the radio path; 

Figure 3 illustrates the network architecture 

according to the invention which supports a high-speed 

5 data transmission of several traffic channels between 

a mobile station MS and an interworking function IWF in 

a GSM system; 

Figure 4 shows the v.110 frame structure; and 

Figure 5 illustrates the use of channel and 

10 frame numbering according to the invention for dividing 

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 GSM 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). In 

addition, it. carries out functions characteristic of 

35 only mobile telephone traffic, such as subscriber 
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location management in c::ooperatiq_n with the network 
s~bscriber registers. Mql:)ile stations MS are.connected 
to the centre.MSC by means of base station systems BSS. 
The base station system. BSS comprises a base station 

5 coritroller BSC and base stations BTS. For the sake of 
clarity, Figure 1. shows o,nly one base s.tation system in 
which the base station controller BS,C is . connected to 
two base· stations having one mobile· station MS within 
their coverage. 

10 The GSM system is a time division multiple 
access (TOMA) .. system in w}lich the. operation on the 
radio path takes plac~ on the time division principle 
in successive T:PMA frames each comprising several time· 
slots. A short infe>rmation packet ·is transmitted in 

15 each time slot as a . radio frequency burst having a 
finite duration and consisting of a group of modulated 

·· bi ts. Time slots are mainly used for carrying control 
channels and ·traffic channels. SpE!ech and data are 
transmitted on traffic channels .. : Signalling between. a 

20 base station and mob~le subscriber stations is carried 
out on the control channels. 

The channel structures used at the radio 
interface of the GSM system-are defined.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 various measurements. Applican~' s earlier Finnish 
Patent Application 942, 190 discl.oses a process in which 
two or more time slots are (illocated 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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one traffic channel. With respect to closer details of 

this procedure, a reference is made to said patent 
application. 

In the following the proc~dure is described 

5 with reference to Figure 2 as one way to carry out 

high-speed data transmission based on several parallel 

traffic channels in a radio system. It should be noted 

that it is essential to the invention only that a 

transmission connection comprising many parallel 

10 traffic channels is established and the invention is 

directed to carrying out the data transmission and 

synchronizing over such connection. 

Figure 2 shows an example in which the mobile 

station MS is allocated successive time slots O and 1 

15 from the same TOMA 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 DATAl 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 O 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 DATA1 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 operati~ns of blocks 80, 81, 83 and 84 in Figure 3, 

35 that is, channel coding, interleaving, burst building 
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and modulation ~nd demodulation, respectively, 
deinterleaving and channel decoding are situated at the 
fixed network preferably in the base station BTS. The 
TDMA frame described above is· thus· transmitted between 

s the base station BTS and the mobile station MS at the 
radio interface Radio I/F. The base station BTS may 
have a separate parallel handlin.g'for each time slot. 
Instead, the divider 82 and the combiner 85 in Figure 
2 may be situated, as required, in a fixed network 

1 O remote from the bas.e station BTS . in another network 
element, whereby sl:owe·r.;.s;peed data signals DATAl and 
DATA2 are transferred between this network element and 
the base station as normal signa'ls of traffic channels. 
In the •. GSM system this transfer between the base 

15 station 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 

20 relates to carrying out data transmission and 
synchronizing over the: whole data connection using 
several parallel traffic channels, that is; between the 
divider.82 and the combiner 85. 

In the GSM system the data connection is 
25 established between a terminal adapter 31 of the mobile 

station MS and an interworking function IWF 32 in the 
fixed network. In. the data transmission of the GSM 
network this connection is a digital full-duplex 
connection that is V .110 rate adapted, adaptable to 

30 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 a~d also enables the transmission of v. 24 

35 statuses (control signals} . CCITT recommendation for a 

.:. 
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V .110 rate-adapted connection is specified in CCITT 
Blue Book: v. 110. CCITT recommendation for v. 24 
interface is specified in CCITT Blue Book: V.24. In the 

following, description status signals are intended to 
5 refer to control signals of the V.24 interface, such as 

CTlOS, CT106, CT107, CT108 and CT109. A data terminal 
connected to the mobile station is adapted to the v.110 
connection established over a physical connection using 
several traffic channels chO to chN by a terminal 

10 adapter 31. The interworking function IWF interconnects 
the V.110 connection to another v.110 network, such as 
the ISON, or another GSM network, or another transit 
network, such as the public switched telephone network 
PSTN. In the first case the IWF only comprises the 

15 divider/combiner 82/85 according 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 O 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 i, 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 order of the bits is from left 
to right and from top to bottom. Thus there are 48 bits 

of Dl 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 Sl, S3, S6'and SS are used for carrying a 
CT108 status signal (Data Terminal Ready) from the 
mobile station MS to the interworking function IWF and 
transmit a GT107 status signal (Data Set Ready) from 

35 the interworking function IWF to the mobile station MS. 
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Two status bits S4 and S9 are used for carrying a CTlOS 
status signal (Request' for Sending) from the mobile 
station MS to the interworking fuiietion IWF, and carry 
a CT109 status signal (Data Channel Received Line 

5 Signal Detector) from the interworking function IWF to 
the mobile station MS~Two X status bits are used for 
carrying a CT106 status signal (Ready for Sending} or 
transmission · synchronization · or flow control 
information between the adapters~ · In ca'se the terminal 

10 equipments are X. 21 ·terJllirials, X. 21 control information 
is carried the S~bits. A filtering procedure .is 
provided in the mobile 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 of 'the v.11o:frame are reassigned so 

as to carry the· synchronization information required 
for managing the data transmission over several 
parallel traffic channels chO 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.21 information, can also be 
carried in one s bit, whereby one more s bit will 
become redundant. The information carried by the X bits 

25 can be· carried in one X bit, whereby the remaining X 
bit will become redundant. These redundant bits can be 
used for the numbering: of the parallel traffic channels 
as well as for frame numbering, as will be explained 
below with reference to Figure 5. 

30 In an example case illustrated in Figure 5 the 
high-speed data transmission is carried out via four 
parallel traffic channels. 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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call said four traffic channels are allocated to the 

data call, channel numbers chO, chl, ch2 and ch3 are 

assigned to the channels by the transmitter Tx for the 

duration of the call and the establishment of the 

5 connection and the synchronization of the v.110 

connection are carried out for each channel separately 

in a manner specified in the GSM Specifications. When 

the transmitter Tx detects that all the traffic 

channels have been synchronized and entered a v .110 

10 data transmission mode, it starts the high-speed data 

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 

fro 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: (chO, frO), (chl, frO}, (ch2, fro), (ch3, frO), 

(chO, frl), (chl, frl), (ch2, frl), (ch3, frl). The 

transmitter Tx divides these frames into parallel 

channels cho 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 ( chO, fro) is inserted into channel chO, the 

second frame (chl, frO) is inserted into channel chl, 

the third frame ( ch2, f rO) is inserted into channel 

3 o ch2, the fourth frame ( ch3, fro) is inserted into 

channel ch3, the fifth frame (chO, frl) is inserted 

again into channel chO, etc. Due to the frame 

numbering, frames with numbers fro and frl are 

alternating .in each channel. 

35 The receiver Rx receives the frames described 



W096/18248 PCT/F'l95/06'73 

14 

above from parallel traffic channels. chO to ch3 and 
restores the frames into the · original order by using 
the channel and frame. numberi??.g ( transmitted in the 
frames. In other words, the receiver Rx selects frame 

5 (chO., frOJ as the first frame. from channel chO, frame 
(chl, frO) .as the second. frame. from channel chl, etc. 
Thus due to channel and frame numbering according to 
the invention, the receiver Rx Ill.ay identify the frames 
and their correct transmission order unambiguously. The 

10 frame numbering of the inve.nt·ion allows. a relative 
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 ne·eded, by increasing 
frame numbering. The receiyer extracts the actual data 
bits from the frames restored :i,.n the correct order, 48 
bits from each frame and combipes ·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 ca$e bits Si, S4 and S6 may be 
used .for channel numbering (8_ c}lannels) and one of the 
X bi ts for 1-bi t frame numbering within the channel . 
Further, status bits $4 and S6 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 ac;:tual bit:. rate of each status 
bit has to be taken into con$ideration when selecting 
the bits. Fqr example, if three of bits Sl,_ S3, S6 and 

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

.. 
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rate of the CT107 and CT108 status signals falls to a 

fourth of the original rate in one channel. If only two 

parallel channels are used then, the total CT107 and 

CT108 rate is half of the original rate and it will 

5 have an effect on the filtering of status signals in 

the reception. In the examples above the replication of 

the CT107 and CT108 bits is accomplished in several 

traffic channels (from two channels onwards) and 

therefore the fact that each frame of the parallel 

10 traffic channels has a smaller number of replicated 

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. 
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Claims 

1 . A method for high- ~peed d~ta transmission 

in a digital mobile communication system in which 

5 method 

data is. transmitted over :the radio path. 

between a mobile station . and a fixed mobile 

communication network in: a traffic channel allocated to 

the mobile station, ch a .r a c t·e.r i z e d by 

10 allocating a· high-speed data signal at least 

two paral~el traf fie channels. having mutually different 

channel numbers assigned f~r the duration of a 

connection, when the data transmission rate required by 

the data s~gnal exceeds a maximum transmission rate of 

15 one traffic channel, 

inserting the data from the high-speed data 

signal into frames at the transmission end, each frame 

being provided with the channel number indicating the 

parallel traffic ch~nnel used for the transmission, 

20 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 

25 · indicated by the channel numbers in the frames at the 

reception end. 

2. A method according to claim 1, c ha r a· c­

t e r i z e d by using frame numbering inside each of 

the traffic channels so that at least two successive 

30 frames always have a different frame number, whereby 

the maximum delay off set between 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 

1111111111111111111 11111111111 .. * .· . C- . L M S . * 



W096/18248 PCl'/Fl95/00673 

17 

high-speed data signal in the sequential order 

indicated by the channel and frame numbers in the 

frames at the reception end. 

3. A method according to claim 1 or 2, 

5 c h a r a c t e r i z e d by 

transmitting frames in accordance with CCITT 

recommendation V.110 in the parallel traffic channels, 

carrying the channel numbering and the 

potential frame numbering in redundant status bits of 

10 the V.110 frames. 

4. A method according to claim 3, ch a r a c­

t e r i z e d by 

using one or more of status bits Sl, 84 and S6 

for the channel numbering of the parallel traffic 

15 channels. 

5. A method according to claim 4, ch a r a c­

t e r i z e d 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 e r i z e d by using S3 status bit and one of the X 

status bits for the frame numbering within each of the 

traffic 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 radio path on the traffic channel allocated to 

30 the mobile station, c h a r a c t e r i z e d 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 cbannel numbers during the connection, when 

35 the transmission rate required by the data signal is 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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higher · than the maximum transmission rate of one 
traffic channel, 

the data transmitters (31',32,82.) are arranged 
to insert the data from the high-speed data signal 

5 (DATAIN) irito frames, each frame being provided with a 
channel number indicating the parallel traffic channel 
used for the transmission, and· to divide the frames 
into the parallel traffic channels 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 sequential order indicated 
by the channel numbers in the ,frames. 

8. A.mobile communication system according to 
15 claim 7, c hara c t e r i z e d in that 

20 . 

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, 

the data receivers {31,32,85) are arranged to 
reassemble the data in the frames into a high-speed 
data signal in the sequential order indic~ted by the 
channel an~ frame numbers in the frames. 

9. A mobile communication system according to 
25 claim 7 or 8, c h a r a c t e ·r., i z e d in that the 

frames transmitted in the paral-lel traffic channels are 
frames in accordance, with CCITT recommendation v. 110, 
the channel numbering and.thepotential frame numbering 
of the frames ·being carried· in redundant status bits of 

30 the V.110 frames. 
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