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(87 Claim , ,
1. " Transmission system comprising a first transceiver station termed

- transceiver stations exchanging information in a time-division multiplex mode

transmitted over a time-division multiplex radio channel in which series of T traffic

‘base station and at least two transceiver stations termed mobile stations the

time intervals occur which are to be allocated to a variable number of C of channels -

:dépending on the number and type of subscribér arrangements to be connected,

- wherein a control time interval (XCCH) is provided situated between these series of

'coi'-".flﬁwlunicéti’bns in the half d’uplex mode for transmitting information signals from
mobile station to mobile station without the intervention of the base 'sfation, therser
o communicatiohé being synchronised with and under control of the base station in a
~ same time mterval (XCCH) the base station in'this case managing éétablishing or

'_Etermlnatmg the communlcatnon and the dlstnbutlon of the frequencnes and tlmef

- _mtervals

5y

_time“_intervalls, characterized in that the time interval (XCCH) can be used for
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_ "TRANSMISSION SYSTEM COMPRISING A

PLURALITY OF SUBSCRIBER ARRANGEMENTS"
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FIELD OF THE INVENTION.

The present invention relates to a transmission system comprising
a plurality of subscriber arrangements connected to at least two transceiver
stations exchanging information in a time-division multiplex mode transmitted
over a time-division multiplex radio channel in which series of T traffic time
intervals occur which are to be allocated to a variable number C of channels
depending on the number and type of subscriber arrangements to be connected.

Such a system finds important applications, more specifically, in
the transmission system utilizing radio links.

BACKGROUND OF THE INVENTION.

A prior-art system is described in European Patent Application 0
261 127. Although this system provides advantages with respect to its
possibilities to adapt to different speech coders/decoders available on the market
by allocating a convenient number of time intervals to each channel, it is
estimated, however, that this prior-art system does not properly manage the use
of these channels.

Thus, because this system has the structure in which one
transceiver station is considered the base station and the other transceiver stations
the auxiliary stations usually portable or radio stations on board mobile vehicles,
it requires the intervention of tne base station for the exchange of traffic
information between two of the auxiliary stations. This is considered a
disadvantage because the tréfﬁc is increased by the information exchanges
between auxiliary station/base ‘station and base station/auxiliary station.

This is all the more disadvantageous because these systems are

' private radio transmission systems (as opposed to public systems) where the radio

}, M....,..,,.n_c‘_»,mf.s——‘ ; o
v



e e— <. N JL.UI.1YYG

,fes'o'urc:es (reduced bandwidth frequency channels) are sparsely distributed.

_ SUMMARY OF THE INVENTION.

5 : - In order to provide a proper management of radio means, the
transmission system in accordance with the invention comnrises a first transceiver
station termed base station and at least two transceiver stations termed mobile stations
the transceiver stations exchanging information in a time-division multiplex mode
transmitted over a time-division multiplex radio channel in which series of T traffic

10 time intervals occur which are to be allocated to a variable number of C of channels
depending on .the number and type of subscriber arrangements to be connected,
wherein a control time interval (XCCH) is provided situated between these series of
. time intervals, characterized in that the time interval (XCCH) can be used for
E,E K communications in the half duplex mode for transmitting information signals from
o mobile station to mobile station without the intervention of the base station, these
T _ communications being synchronised with and under control of the base station in a
same time interval (XCCH), the base station in this case managing establishing or
terminating the communication and the distribution of the frequencies and time -
intervals. The invention has the advantage that the time interval XCCH makes
20 communication in the half duplex mode possible withoui intervention of the base

station.

. BRIEF DESCRIPTION OF THE DRAWINGS : IE { '

. ‘ ‘35 ~~ The following description with respect to the annexed drawings all given

by way of a non-limiting example, will make it better understood how the invention
" can be realised, in which: '

cresen - Fig. 1 shows a transmlssmn system in accordance w1th the mventlon

Fig. 2 shows the dlagram of what is commonly referred to as a base
30 station; ' ' : '
Flg 3 shows the dlagram of an aux111ary station;

Fig. 4 shows the spectral posmon of the frequency channels used by the |
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system; _ | _ \
Fig. 5 shows the organisation of the multiplex mode;
: ~ Fig. 6 shows how the control time interval according to the invention is
| inserted, _ %.
5 Fig. 7 shows another way of how the control time interval is inserted
according to the invention; and |
| Fig. 8 shows how a full-duplex or half-duplex link is set up.
10 DESCRIPTION OF (PREFERRED) EMBODIMENTS.
Fig. 1 shows a system according' to the invention. This system is formed
by a set of transceiver stations STB, STM1 and STM2. Needless to observe that the
. number of stations may be any number. STB is a base
.
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transceiver station, STM1 and STM2 are auxiliary stations, that is to say,
managed by the base station. In practice, the base station is a fixed station,
whereas the stations STM1 and STM2 are portable stations or stations on board
mobile vehicles. To the mobile station STM1 are connected a plurality of
subscriber sets Al, A2, ..., Am and to the mobile station STM2 a plurality of
subscriber sets B1, B2, ..., Bn. The stations communicate among each other over
radio links which use two frequency channels Fgys and Fyyg.

Generally, the channel Fgy is used by communications in the
direction from the base station STB to the mobile stations STM1 and STM2 and
the channel Fyg by the communications from the mobile stations to the base
station. The communications established over these frequency channels are
organised in a time-division multiplex mode of the TDMA type which provides
communication channels further termed time-division channels.

For a proper understanding of the interest of the invention it is
useful to explain several notions.

In effect, a distinction is to be made between the mode of
communication and type of communication.

| The mode of communication is termed duplex when the
communication between two subscribers of the stations STM1 and STM2
respectively, passes through the base station STB. In that case the two frequency

channels are used, the channel Fyq also termed upstream channel and the

channel Fg) also termed downstream channel.

The mode of communication is termed half- duplex when the
communication takes place directly between the two mobile stations.

The type of communication is called duplex (or full-duplex) if the
subscribers of the mobile statibns can transmit or receive (talk or listen)

simultaneously, which is realised, for example, within the concept of this

‘invention, by dividing the channel in time (that is to say, one time interval for

speaking and another time interval for listening). v
‘The type of communication is called half-duplex if the -
subscribers of the staﬁor’is can only transmit or receive in the same time interval.

Because the subscriber sets may have different formats of data to
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be received or transmitted, the TDMA frames may allocate time-division
channels to more or fewer time intervals in a manner which will be explained
hereinafter.

Fig. 2 shows a block diagram of the base station STB.

It is formed by a transceiver set 10 controlled by two reference
oscillators 13 and 15 oscillating with the frequencies Fyg and Fgys. This set
creates a TDMA frame by means of a frame generator 17. Subscriber sets or
other links may be connected to input ports, 11, 12, ..., Im and output ports 01,
02, ..., On. A connecting element 20 connecting the outputs 0i to the inputs Ij
makes it possible to establish communications between mobile stations which
communications pass through the base station (duplex mode). A duplex filter 22
makes it possible to transmit with a frequency Fyp and receive with the
frequency Fpy different from Fym over the same aerial 24. A transmitter
amplifier 25 and a receiver amplifier 26 are connected to this coupler 22.

The set 10 is formed by a transmitter section 40 cooperating with
a filter 41, centred at an intermediate frequency FI, and a modulator 42. The
modulator centres the information signals produced by the section 40 at the
carrier frequency fixed by the oscillator 12. The section 40 arranges the
information signals to be transmitted in accordance with the commands given by
the TDMA frame generator 17, and phase, frequency or amplitude modulates the
information signals on an intermediate frequency FI. This frame generator 17
makes it also possible to recover the different information signals contained in
the TDMA frame received by a receiver ensemble 44. The input of this ensemble
is connected to the output of a filter, centred at the frequency FI, connected to
the outpui of a demiodulator 48. This demodulator 48 receives the signals from
the amplifier 26 and the oscillator 15. The outputs 01, ..., On are constituted by
the outputs of the ensemble 44.

The block diagram of one of said mobile stations STMi is shown
in Fig. 3. This station is formed in a similar manner to that of the base station
with respect to the elements 74, 75, 76, 50,'80, 81, 82, 84, 86, 88 which are to
be compared to the el'ements 24, 25, 26, 10, 40, 41, 42, 44, 46, 48 of Fig. 2.

The differences relate.to the aerial coupling, the reference oscillator and the
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~ frame generator:

- The connection to the aerial is realised by means of a switch (diode

switch) 92 controlled by the frame generator 95 depending on whether
transmission or recéptionr takes place. A switch is used in lieu of a dupiex
filter for reasons of costs of the mobile stations; the duplex
communications are realised by means of time-division (a time interval for
transmission with Fgg and another time interval for reception with Fpm)-
This will be explained in more detail hereinafter with the description of
Fig. 8.

- The referance oscillator 97 may generate frequencies equal to Fyp for

transmission (Fp) for reception) in the duplex communication mode and
Fyp Or Fgy for transmission (Fgpg or Fyg for reception) in the half-
duplex communication mode. The frequency change is made possible by a
frequency synthesizer capable of generating frequencies equal to Fgy, or
Fyp and constituting the generator 97.
- The T TA frame generator 95 controls the sections 80 and 84 but also
the choice between the frequencies Fgy and Fygp and the aerial switch
92, |
The input ports for the subscriber sets are referenced IM1, M2,
.» IMp and the output ports OM1, OM2, ..., OMgq. '

Fig. 4 shows the frequency channels centred around the carrier

frequencies FMB and Fgy, used to accommodate TDMA frames.

The péssband BP around these carrier frequencies is 25 kHz. The

carrier frequencies are included in the band ranging from about 400 MHz to 900

MHz.
| ‘Fig. 5 shows the organisation of this TDMA multlplex Tt is
constituted by a multi-frame MTR formed by M frames TR in turn consisting of

- T time intervals TCH1 (1,— 1, ..., T) and also a time interval XCCH. The time

.i'nterval XCCH is USéd for organising the'mult'iplex whereas the time intervals

TCHi are there for transmlttmg the useful traffic. Each of these ume 1ntervals

VTCHl to TCHT comprises neb bits. _ _
' Wlthm the scope of the descnbed example the multlplex is to be

AN 4 M A S it IR Supere SO ——
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_ lnterval XCCHhas a number of bits alsoequal to neb which facnlutates the

.synchromzatlon operattons
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" adapted to different speech coders and decoders connected to the subscribers

-and to different data trarismissio_r{7 sets transmitting at different rates. These

coders/decoders operate with rates of 2.4 kbit/s, ..., 13 kbit/s. The multiplex is

thus to be capable of presenting C time-division channels C =1, ..., Cuax, Cwax =

6, where;
M= 6C rames per multi-frame,
T= 19t e intervals TCH per frame, that is to say, a total

of 20 intervals including the time interval XCCH,

neb = 190 bits, 46 of which are.used for recovering 144 traffic bits
‘ and for communication management
(synchronization, state of the subscriber, off-hook or
on-hook..). ,
Within the framework of the described example, with 200 useful
traffic time intervals transmitted in one second, the array of traffic channels has a
rate of 28.8 kbit/s,

M is chosen in such a way that it is the lowest common multiple of

~ the numbers 1 to Cumax.

According to the invention, the value T is a prime number for all
the numbers ranging between 1 and Cyax.
_ Thus, a variation or a channel rotation is obtained around the time
interval XCCH; that is to say, that all the channels are directly to precede (or

directly succeed) the channel XCCH once every C times. This is represented in

 Fig.6forC=2,...,6. : o

Although in this example the value T is equal to 19, other values
may also be suutable for example T=7, 11 23 .. The value T is finally fixed
by the rate one wnshes to give to the control channel XCCH and to the efficiency

of the rate of channel XCCH relatlve to the overall rate. Preferably, the tlme '




. o
3 see

e .o 1

° e e o

e . oo

e 2000 06 eececren
] oe

oo ete e0>

. '] o

. LX) .o

oe oo

(X3
.
3
ae

.
.
-

meo eee o0

.
XXk

.
sese
XX ¥

PHF 90.570

In this Figure the different time intervals IT are denoted by means of
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intervals XCCH are represented by a doutile line.

Fig. 7 shows this variation in a different manner.

Due to this variation each channel is sure to obtain the
information signals transmitted by the base station in XCCH (Fg),), in this case
once every C, and t 2ransmit in the direction of the base station in XCCH (Fyg)
once every C (Fig. 8).

| In effect, the time intervals XCCH being shifted, the mobile
station which transmits to the base station in the time interval TCH (Fyg),
simultaneously with a time inter o XCCH (Fpy,), is unable to receive the
information signals coming from this time interval XCCH (Fgn). The mobile
station, however, may transmit in the next time interval, that is to say, XCCH
Fyp).

In the same fashion any mobile station which is to receive in the
time interval TCH (Fpg),), following the ume interval XCCH (Fgy) of the base
station, is unable to transmit over the channel XCCH (Fyg). However, it has
been able to receive the information signals transmitted by the base station in the
time interval XCCH (Fgyp.

Thus, the variation of the channels relative to the time interval
XCCH makes it possible at one instant to receive the information signals
transmitted by the base station (XCCH with Fpy,) and at another instant to
transmit the information signals in the direction of the base station (XCCH with
Fyp)- '

The time interval XCCH may find important applications.

It makes a communication in the half-duplex mode possible
without intervention of the base station. This is made possible if the base station
with the downstream frequency Fpy, leaves 1 or 2 time intervals free, that is to
say, that it does not transmit during this time interval and that it reserves one or
twa time intervais with the upstream frequency Fyg. This being observed, the
mobile stations are to remain synchronized with the base station in order not to
overlap in the adjacent time intervals. This is rendered pdssible if the base station
is sure’to trafiéinit in several time intervals, which are the time intervals XCCH

(Fpp)' used both as a resyichronization time interval and a control time interval.
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These control time intervals are also used for synchromzmg half~duplex
commumcatlons

- This case is shown in a diagram in Fig. 8 in which the time
interval XCCH is represented In this time interval the station STB may transmit
to the mobile stations in the TDMA multiplex mode transmitted with the
frequency Fpys and it may receive information signals coming from the TDMA
frame transmitted in the multiplex mode with the frequency Fyg.

The time intervals TCHi allocated to the mobile stations

commumcatmg in half-duplex, make it possible more or less to communicate as a

functicn of their type: '

- for the full-duplex mode (Fig. 8a) in a tiine interval TCHi, the mobile
station STM1 transmits with Fgyy, arrow Fl, whereas the mobile station
STM2, arrow F2,' listené with the same frequency and, reciprocally, in
another time interval the mobile station STM2 transmits with Fy,g, arrow
F3, whereas STM1 listens with the same frequency, arrow F4.

- for the half-duplex mode (Fig. 8b) in a time interval TCHi, the mobile
station STMI transmits with Fpyy, arrow F10, in the direction of STM2,
arrow F11, and in another time interval the mobile station STM3
transmits with Fyp, arrow F12, in the direction of STM4, arrow F13. In
this manner the ~zpacity of the RF channel has been augmented by a |

factor Qf 2 on the basis of the same TDMA frame.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Transmission system comprising a first transceiver stai:on termed
base station and at least two transceiver stations termed mobile stations the
transceiver stations exchanging information in a time-division multiplex mode
transmitted over a time-division multiplex radio channel in which series of T traffic
time intervals occur which are to be allocated to a variable number of C of channels
depending on the number and type of subscriber arrangements to be connected,
wherein a control time interval (XCCH) is provided situated between these series of
time intervals, characterized in that the time interval (XCCH) can be used for
communications in the half duplex mode for transmitting information signals from
mobile station to mobile station without the interve:ition of the base station, these
communications being synchronised with arid under control of the base station in a
same time interval (XCCH), the base station in this case managing establishing or
terminating the communication and the distribution of the frequencies and time
intervals.
2. Transmission system as claimec® i claim 1, comprising a
number of channels smaller than or equal to Cyax, characterized in that T is a prime
‘numbser for all the numbers C = 1,.......... Cuax.
3. Transmission system as claimed in Claim 1 or 2, characterized
in that the multiplexkcomprises M traffic time intervals, M being the lowest common
| multiple of 1,....... Cwmax.
4, Transmission system as claimed in any one of the Claims 1 to 3,
characterized in that the information signais are transmitted directly by the mobile
stations in traffic time intervals, whereas the control infor'mation signals for setting up
and terminating the communication are transmitted to and from the base station in

control time intervals.
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- 5 o rTransmiSSiQn system substantially as described herein with

refererice to the accompanying drawings.
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