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nmet hod and apparatus for allow ng radio conferencing. Usi

radi o conmuni cati-on in a communication group of, for example, four t
radios, only one radio is able to transnmit at any one tinme and it is

' necessary to establish a spoken protocol to prevent nore than one radio
transmtting at any one tine. The present invention seeks to provide a
solution to the above probl em "Accordi ngl ¥, one aspect of the present
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then transmtting the packet of data and re-scheduling the transnlsS|on of

t he next packet of dat
P % 59 a'tégﬁ§§5 1onaf radio communication in a

- communication group of, for example, four two-way radios,
only one radio is able to transmit at any one time and it
is necessary to éstahlish a spoken protocol to prevent more
than one radio transmitting at any one time.

The present invention seeks to provide a solution
to the above problem.

Accordingly, one aspect of the present invention
provides a radio conferencing method for transmitting
packets of data from a plurality of radios over a
transmission channel within a series of frames of
predetermined duration, each packet of data having a
predetermined time length, which method comprises the steps
of: sensing the status of the channel; if the channel is
idle, then transmitting the packet of data; if the channel
is busy with .another packet of data being sent, then
transmitting the packet of data and re-scheduling the
transmission of the next packet of data to a tlme equal to
a fraction of the time length of thé packet qf data,plus
the duration of the frame; and repeat:mg ‘the above steps
until the packet of data is sent.

. A further aspect of the present invention provides
an apparatus for radio conferencing over a transmission
channel comprising: a modulator to packetise voice data
into packets of data; a transmitter for <transmitting
packets of data in the duration of a frame time; carrier
sense means  to determine the status of the transmission
channel} &élafimeans actuable upon the transmission of a



a fraction of the time length of the packet of data plus the duration of

t e frame; and repeating the above steps until the packet of data is sent.
A further aspect of the present invention provides an apparatus for radio
conf erencing over a transm ssion channel conprising: a nodulator to
packeti se voice data into packets of data; a transmtter for transmtting
packets of data in the duration of a frane tinme; carrier sense neans to
determ ne the status of the transm ssion channel; delay neans actuabl e upon
the transm ssion of a 2 packet of data aqyer the transm ssion channel,
when the channel is busy, to re-schedule t next transm ssion of a packet
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data plus the i on of r after the previous transm ssion. I n order

that the preseshanngdniisobusyy o werschedyiley thennexs: ssansndssionoft 8
- thereof Wil paewWetb®f data to a time equal to a fraction of the time

length of a packet of data plus the duration of a frame
after the previous transmission.

In order that the present invention may be more
readily 'understood, embodiments thereof will now be
described, by way of example, with reference to the
accompanying drawings, in which:

Figure 1 is a schematic representation of a
plurality of radios embodying the present invention in
communication with one another;

Figure 2 shows the format of a data packet for use
with the present invention;

Figure 3 illustrates a data packet being
transmitted in the duration of a frame;

Figure 4 illustrates a plurality of data packets
being transmitted over a series of frame times; and

Figure 5 is a schematic diagram of a spreading
module for use with the present invention.

Referring to Figure 1, a plurality of two-way
radios 1 embodying the present invention are shown. Each
radio 1 comprises means to digitise speech such as a
Continuous Variable Slope Delta (CVSD) modulator which, for
example, provides a digitised signal sampled at 16kbps
(KHz) . This sampling rate is known as the digitised voice
bit rate (DVBR).



descri bed, by way of exanple, with reference to the acconpanying draw ngs,

I mwhich: Figure 1 is a schematic representation of a plurality of radios
enbodyi ng the present invention in comunication with one another; Figure 2
shows the format of a data packet for use with the present invention,
~Figure 3 illustrates a data packet being transmtted in the duration
of a franme; Figure 4 illustrates a plurality of data packets being
transmtted over a series of franme tines; and Figure 5 is a schematic

di agram of a spreading nodule for use with the present invention. Referring
to Figure 1, a plurality of two-way radios enbodyi ng the present
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' synchronisation bits and other relevant header information
bits as shown in Figure 2. In particular, thirty two base
synchronisation bits, a preamble of eight bits, a
destination code of four bits and a source code of four
bits are provided in the header. Two guard bits are
provided at the end of the two hundred data bits.

The data bits togethér with the header information
and the guard bits comprise a packet of data which is to be
transmitted by the radio 1. Accordingly, the total size of
each packet is 266 bits including the data group of 200
bits.

The packets of data are transmitted at a bit rate
of 129 Kbps (KHz) but are each mixed with a maximal length
pseudo-random code sequence of thirty one chips to spread
the transmitted signal power over a bandwidth of 4 MHz.
Thus, the time taken to transmit a single packet of data is
2.06 ms (266/129 KHz). The rate at which the data is
transmitted before mixing is known as the Channel Bit Rate
(CBR). The 4 MHz bandwidth radio signal is transmitted at
a centre frequency of 915 MHz. Preferably, the transmitted
power of each radio 1 is 100 mW.

A frame structure is provided within which packets
of data are to be transmitted. Each frame has a
predetermined duration which is set to accommodate the
transmission of a plurality of discrete packets of data
within a single frame and, in the present example, is set
to 12.4 ms. Referring to Figure 3, one packet of data from
a first radio 1 is shown being transmitted within each

frame.



3 The. digitised speech signal is broken up into discrete data bl ocks of two
huridred bits apd each data block = is suppl enent ed wth Si xteen
pseudo-random synchroni sati on bits and ot her rel evant header information
bits as shown in Figure 2. In particular, thirty two base synchronisation
bits, a preanble of eight bits, a destination code of four bits and a
source code of four bits are provided in the header. Two guard bits are
provi ded at the end of the two hundred data bits. The data bits together

wi th the header information and the guard Q%FS conprise a packet of data
which is to be transmtted by the radio 1. cordingly, the total size of
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transmission channel is idle. Of course, the transmission
channel is busy whilst packets of data are being
transmitted by the first radio.

A carrier senser is provided in each radio
embodying the present invention to determine whether the
transmission channel is busy, i.e. packets of data are
being transmitted, or idle, i.e. there is no activity on
the transmission channel.

When a second radio embodying the present invention
begins to transmit packets of data whilst the first radio
is still transmitting, then the second radio embodying the
present invention senses the status of the transmission
channel. If the channel is idle, then the packet of data
is transmitted. If the channel is busy, then the packet of
data is still transmitted thereby causing a collision of
packets of data but the second radio seeks to avoid further
collisions of packets of data by re-scheduling or delaying
the transmission of its packets of data when the
transmission channel is not busy.

Because there is an inherent redundancy in voice
data which allows understanding of a message even if the
entire contents of the message are not received due to
collisions of packets of data, it is permissible to allow
a limited amount of collision.

The method used for the re-scheduling of
transmissions provides that when a channel is sensed as
busy, i.e. a packet of data is already being transmitted on
the channel, then, whilst the scheduled packet of data is



Thus,:the time taken to transmt a single packet of data is 2.06 ns

(266/ 129 KHz). . The rate at which the data is transmitted before nmixing is
known as the Channel Bit Rate (CBR). The 4 MHz bandwi dth radio signal is
transmtted at a centre frequency of 915 MHz. Preferably, the transmtted
power of each radio 1 is 100 mMW A frane structure is provided w thin which
packets of data are to be transmtted. Each frane has a
predet erm ned duration which is set to accompdate the transm ssion of a
plurality of discrete packets of data mﬁthig a single frane and, in the
present exanple, is set to 12.4 ns. Referrihg to Figure 3, one packet of
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can be seen fromFigure 3, there is a space between the Tirst “and
- second packet $cheduleg ofor Fnansmisgian, ab. ™ kinen eABak | 5@ -ai Finedch
t he fraction of the time length of the data packet plus the
duration of a frame after the previous transmission.
Subsequent packets from that radio will be transmitted a
frame duration apart. In this manner, whilst there may
well be a further collision of packets of data depending
upon the value of the fixed fraction which is chosen, the
number of collisions will be limited and the occasional
loss of a few packets of data will not affect the recovery

of the voice information.

As can be seen from the example of Figure 4, a
first radio 1 is transmitting packets of data A at a
regular time in each frame. After the first transmission
of a packet of data A, a second radio begins to transmit
packets of data B. Should the first transmission of -the
packets of data B collide with the packets of data A, then
the next transmission of a packet of data B will be re-
scheduled to a fixed fraction of the time length of the
packet of data plus the duration of a frame after the
previous transmission. Collision occurs twice in the
present example before the packets of data B are
transmitted at a time when the channel is idle. The fixed
fraction of the time length of the packet of data is 0.5 in
this example. ‘

When a third radio begins transmitting packets of
data C (immediately after the second radio transmits
packets of data B without collision with packets of data
A), collisions occur with packets of data A and B. As
collision is detected, the channel being busy, the method
of_re-schéduling'transmissions of the packets of data C is
used until no collisions occur.



transm ssion channel is idle. O course, the transm ssion channel is busy
wht | st packets of data are being transmtted by the first radio. A carrier
senser i s provided in each radi o enbodying the present invention to
determ ne whether the transnission channel is busy, i.e. packets of data
are being transmtted, or idle, i.e. there is no activity on the

transm ssion channel. \Wen a second radi o enbodying the present invention
begins to transmt packets of data whilst the first radio is stil
transmtting, then the second radio enbodyl g the present invention senses
the status of the transm ssion channel. {me channel is idle, then the
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t he can be de-packetised and de-modulated to reproduce the
voices from the respective packets of data so that the
receiving radio effectively provides simultaneous reception
and reproduction of the original voice information from all
of the transmitting radios. Thus, radio conferencing is
possible.

The use of a time interval which is the duration of
a frame plus a fixed fraction of the packet time provides
sufficient spacing between packets to reduce the frequency
of collision due to the so-called sliding effect. The
sliding effect is caused by the radios in the conferencing
group not being sychronised with one another, such that the
length of time between transmission of respective packets
of data can decrease or increase, resulting in the packets
of data moving closer to one another in the duration of a
frame and eventually colliding. Upon collision taking
place, the aforementioned method is used to re-schedule the
next transmission of one of the colliding packets of data

" to a time when no collision will take place.

There is a possibility that undetected collisions
will occur. In the event that there is a delay in the
propagation or detection of the status of a channel, or
such delay is no longer negligible, then continuous
undetected packet collision may occur, resulting in
reception of incomprehensible information. This problem
is, however, reduced by the fact that an operator of a
radio in which the delay time for propagation or detection
of a channel is not negligible is able to cease



entire contents of the nessage are not received due to collisions of
packets of data, it is pernissible to allowa limted anount of collision.
The method used for the re-scheduling of transm ssions provides that

when a channel is sensed as busy, i.e. a packet of data is already being
transmtted on the channel, then, whilst the schedul ed packet of data is
5 still transmtted, the next packet of data will be re- schedul ed for

transmission at a tinme equal to a fixed fraction of the time |length of the
data packet plus the duration of a frane affer the previous transm ssion.
Subsequent packets fromthat radio will be transmtted a frane duration
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a feM/packets of data will not affect the recovery

Because the radios are unsynchronised, sliding
collisions are inevitable but the provision of a higher
channel bit rate (CBR) reduces the probability of such
collisions. '

The fixed fraction of the time length of the packet
of data should be small enough so as not to increase the
channel bit rate but large enough to reduce the frequency
of sliding collisions. In a preferred embodiment, the
fixed fraction of the time length of the packet of data is
0.5. '

The recommended channel bit rate can be found using
the following formula:

CBR = n x MCS xr x DVBR % (1/p)

, Where: CBR = channel bit rate
MCcs = maximum number of conferencing
stations
DVBR = digitised voice bit rate
n = 1 + £, £ being the fixed fraction of
the time length of the packet of data
: of = the total number of bits per packet

of data divided by the number of voice
bits per packet of data

p = the probability that collisions due
to delay will not occur

In the preferred example, f is set as 0.5, n
therefore being 1.5, the maximum number of conferencing
stations, MCS, is 4, the total bits in a packet of data is



of the voice information. As can be seen fromthe exanple of Figure 4, a
fiTst radio 1 js transnitting packets of data A at a regular time in each
frame. After the first transm ssion of a packet of data A a second radio
begins to transmt packets of data B. Should the first transm ssion of the
packets of data B collide with the packets of data A, then the next

transm ssion of a packet of data B will be re- scheduled to a fixed
- fraction of the time length of the packet -of data plus . the duration of a
frame after the previous transm ssion. Collision occurs twice in the

present exanple before the packets of data B are transmtted at a tinme when

the channel is.,dl e. i fr i thegsLLme ng th acket of
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data A and B. _As collision”is detected, the channel belng busy, the nethod

of re-schedul i K&z Agn8kFivednatoer ThUS pheichannekbitcrate might be set
to, for example, 129 KHz.

In a preferred embodiment, a spreading module is
provided to spread the packets of data by a 5-bit pseudo-
random generator. As previously mentioned, each packet of
data includes sixteen pseudo random synchronisation bits
followed by the header and actual data bits. The sixteen
pseudo-random synchronisation bits are 1learning bits
consisting of sixteen bits of zero. Each learning bit is
spread with thirty one bits at 4 Mbps, the resulting
sequence being the plain pseudo-random code. This code is
then differentially encoded using a differential phase
shift keying (DPSK) encoder and transmitted. Thus, only
the synchronisation bits are spread and then encoded. The
rest of the bits of the packet are first encoded using a
differential phase shift keying (DPSK) encoder and are then
subsequently spread using a 5-bit pseudo-random generator
for subsequent combination with the spread and encoded
synchronisation bits for transmission at 915MHz.

The module for effecting the above described method
is shown in Figure 5 and comprises a multiplexer for
splitting the synchronisation. bits from the rest of the
packet data, a spreader and DPSK encoder for spreading and
then encoding the synchronisation bits and a separate DPSK
encoder and spreader for encoding and then spreading the
rest of the packet of data for subseguent transmission with
the spread and encoded synchronisation bits. The module
thereby encloses and spreads the packets of data from 129
Kbps to 4 MHz.



used until no collisions occur. 6 As can be seen fromthe exanpl e shown
im"Figure 4, a plurality of radios 1 can.transnmit their respective packets
of .data, the packets of data all being receivable by another radio. These
packets of data, when received, can be de-packetised and de-nodul ated to
reproduce the voices fromthe respective packets of data so that the
receiving radio effectively provides sinultaneous reception and
reproduction of the original voice information fromall of the transmtting
radios. Thus, radio conferencing is possible. The use of a tine interval
which is the duration of a frame plus a fixed fraction of the packet tine
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one another, sy¢ga thbter N8nd local oscillator down convert the 915 MHz

signal to a 20 MHz intermediate frequency. The
intermediate frequency signal is fed into a DPSK de-
modulator which recovers the 4Mbps pseudo-random learning
bits comprising the synchronisation bits at the header of
the packet of data received. Using the recovered learning
code, a pseudo-random code acquisition circuit will re-
generate a synchronised pseudo-random code sequence, the
local pseudo-random come. With the local pseudo-random
code, the wide band siQnal of 4MHz is despread with a mixer
to obtain a narrow band PSK signal. The data from the
narrow band PSK signal is recovered using conventional
coherent detection methods and is sent to a baseband
processing sub-system. Finally, the packet of data is
channelled to one of three available CVSD decoders
according to the source address in the header of the packet
of data. Whilst the system according to the present
example can support eight voice transmissions, having only
three CVSD decoders in each receiver means that only three
simultaneous voice transmissions can be heard. This was
assessed to be an acceptable number because, in normal
group interaction, a third party would not normally speak
when there are already two people télking. The design
caters for three CVSD decoders so that the third can be
configured to be a priority channel solely for the use of
a high priority station thereby leaving the two other CVSD
decoders for the use of the other radios in a group on a
first come, first served basis. Parties who have
established a channel to a particular CVSD decoder will
continue to use that same decoder until that party ceases
to transmit. At that time, the CVSD decoder will become
free for another party to begin transmission.



| ength of tinme between transm ssion of respective packets of data can
deCrease or increase, resulting in the packets of data nmoving closer to one
another in the duration of a frane and eventual ly colliding. Upon
collision taking place, the aforenentioned nethod is used to re-schedul e

t he next transm ssion of one of the colliding packets of data to a tine
when no collision will take place. There is a possibility that undetected
~collisions will occur. In the event that there is a delay in the
propagation or detection of the status of ? channel, or such delay is no

| onger negligible, then continuous undetec &d packet collision may occur,

~resulting in reception J ﬁhﬁﬂ?I L of kON i emp.ls,
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equivalent to a re-scheduling of the time at which packets

of data are transmitted - to all stations.

With regard to the function of the other bits
comprising the packet of data, the first sixteen pseudo-
random synchronisation bits are zero and are used by the
receiver to synchronise its pseudo random generator to the
transmit pseudo-random generator. This is achieved by
differentially encoding the pseudo-random coded
synchronisation bits of transmission and at the receiver a
pseudo-random code is then down-loaded to the pseudo-random
generator of the receiver through a differential decoder.

The base synchronisation bits comprise thirty-two
bits of zero. These are used for phase locking the base
band channel rate. The base synchronisation bits and the
subsequent bits in the packet are first differentially
coded at base band before pseudo-random coding, unlike the
first sixteen.pseudo-random synchronisation bits.

The preamble is an eight bit code fixed as 0110110
for detection of packets of data. This is used in place of
carrier sensing to indicate a busy channel.

The destination address comprises four bits and is
used for providing the address of the destination radio.
The source address comprisés four bits and is used for
station identification. The bits 1111 are specially
reserved for use by a high priority station.

The two guard bits are used to prevent corruption
of data due to sliding collision.



channel is idle. Because the radios are unsynchronised, sliding collisions
are i nevitable but the provision of a higher channel bit rate (CBR) reduces
tthe probability of such collisions. The fixed fraction of the tine Iength

of _.the packet of data should be small enough so as not to increase tne

channel bit rate but | arge enough to reduce the frequency

col I'i si ons. In a preferred enbodi ment, the fixed fract.i ““Immmm"mmm
| engt h of the packet of data i-s 0.5. The recommended channel Bitirate car
be found using the followng fornula: CBR .z n x MCSxr x DVBR x (1/p) ,

wher e: CBR = channel bit rate McS =1 maxi mum nunber of conf erenci ng

stations DVBR 3 i tised voice bit rate n = 1 +f, f being the
fixed fraction:%%ggﬁg'tine | engt h of the packet of data r = the tota

nunber of bits per packet
1. A radio conferencing method for transmitting

packets of data from a plurality of radios over a
transmission channel within a series of frames of
predetermined duration, each packet of data having a
predetermined time length, which method comprises the steps
of: sensing the status of the channel; if the channel is
idle, then transmitting the packet of data; if the channel
is busy with another packet of data being sent, then
transmitting the packet of data and re-scheduling the
transmission of the next packet of data to a time equal to
a fraction of the time length of the packet of data plus
the duration of the frame; and repeating the above steps.

2. A radio conferencing method according to Claim 1,
wherein the packets of data include digitised voice
information.

3. A radio conferencing method according to Claim 1 or
2, wherein each radio, when transmitting, transmits one
packet of data within the duration of a frame.

4. A radio conferencing method according to any
preceding claim, wherein the packets of data comprise a
header portion and a data portion.

5. A radio conferencing method according to Claim 4,
wherein at least a part of the header portion is spread and
subsequently encoded before transmission and the remainder
of the header portion and the data portion is encoded and
subsequently spread before transmission.



of data divided by the nunber of voice bits per packet of data p = the
proobability that collisions due to delay will not occur In the preferred
exanple, f is set as 0.5, n therefore being 1.5, the maxiimum nunmber of

conferencing stations, MCS, is 4, the total bits in a padket of data is

8 266, there are 200 voice bits per packet and the proba iW"ﬂ!' H"I""ﬂ

collision due to delay will not occur is 1. Accordingly, .

channel bit rate of 127.6 KHz is arrived at. Thus, the channel bit rate

m ght be set to, for exanple, 129 KHz. In preferred enbodi nent, a
spreading nodule is provided to spread t he packets of data by a 5-bit

pseudo- randomggener at g ., d%?cpr@dﬂ g‘?aﬁ. ge o0t gqﬁ‘a

i ncl udes S|xteen pseudo ra on1sync ronlsa |on Lts % eader

and actual dat ¥heredn the Qing method is a dlfferentlal p ase shift
keying (DPSK)_encodlng method.

7. A radio conferencing method according to any
preceding claim, wherein the packets of data are spread
from a channel bit rate before transmission to occupy a
wider bandwidth than the channel bit rate.

8. A radio conferencing method according to any
preceding claim, wherein the packets of data are packetised
at a predetermined channel bit rate (CBR), a recommended
value of which is derivable from the following equation:

CBR = n x MCS x r x DVBR x (1/p)
where: CBR = channel bit rate

MCs = maximum number of conferencing
stations

DVBR = digitised voice bit rate

n = 1 + £, £ being the fixed fraction of
the time length of the packet of data

r = the total number of bits per packet

of data divided by the number of voice
bits per packet of data

P = the probability that collisions due
to delay will not occur.

9. A radio conferencing method according to any
preceding claim, wherein the fraction of the time length of
thé packet of data is a fixed fraction.

10. A radio conferencing method according to any
preceding claim, wherein the fraction of the time length of
the packet of data is 0.5.



pseudo-random synchroni sation bits are | earning bits consisting of sixteen.
bits of zero.. Each learning bit is spread with thirty one bits at 4 Mops, .
t ke resulting sequence being the plain pseudo-random code. This—code—is
then differentially encoded using a differential phase shi | )
encoder and transmtted. Thus, only the synchroni sation”“l“:mﬁmlgwm
and then encoded. The rest of the bits of the packet are i *
using a differential phase shift keying (DPSK) encoder and are then

subsequently spread using a 5-bit pseudo- rf:pdom generator for subsequent
conbination with the spread and encoded syfrichroni sation bits for

transm ssion afq 915MHzpy, Thg andutGf Ofpff f diy tESan?&ﬁcgﬁ criRed nmef hod
is shown in Figure 5 and conprises a nultiplexer for sp |tt|n8 the
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packets of dat@réﬂ%éﬁon channel; delay means actuable upon the

transmission of a packet of data over the transmission

channel, when the channel is busy, to re-schedule the next
transmission of a packet of data to a time equal to a
fraction of the time length of a packet of data plus the
duration of a frame after the previous transmission.

12. An apparatus according to Claim 11 comprising a
receiver for receiving signals transmitted over the
transmission channel, which receiver has a plurality of
demodulators each for demodulating packets of data from a
respective transmitter.

13. A radio conferencing method or apparatus
substantially as hereinbefore described with reference to
and as shown in the accompanying drawings.



Kops, to 4 MHz. 9 Wth regard- to the radi o rece|V|ng the t E;BEEN
packets, a chain of anplifiers receive:ithe signal. A front ergﬂﬁgkélpgkggg
{ocal oscillator down convert the 915 MHz signal to a 20 it\Mdz - -
internmedi ate frequency. The internedi ate frequency S|gnal is fed
into a DPSK de- nodul ator which recovers the 4Mops pseudo—raﬁdﬁﬂ1lea¥nLng_
bits conprising the synchronisation bits at the header Omeﬂﬁl ﬁklmai

data received. Using the recavered | earning code, a pseudo
acquisition circuit will re- generate a sypghroni sed pseud
sequence, the | ocal pseudo random cone. th the |l oca

code, the wd
narrow band P

?gnal of 4MHz is despread with a nixer to obtaln a
Sl gha The data fromthe narrow band PSK signal is

recovered using conventional coherent detection nethods and is sent to a
baseband proceegi pgasebesiiséréhcingi Hethsad 4ha appieatagrdata is

A radio' conferencing method and apparatus for
transmitting packets of data from a plurality of radios
over a transmission channel within a series of frames of
predetermined duration, each packet of data having a
predetermined time length, which method comprises the steps
of: sensing the status of the channel; if the channel is
idle, then transmitting the packet of data; if the channel
is busy with another packet of data being sent, then
transmitting the packet of data and re-scheduling the
transmission of the next packet of data to a time equal to
a fraction of the time length of the packet of data plus
the duration of the frame; and repeating the above steps.



address in the header of the packet of ‘data. Wi | st the syjstem agppaBEDRT
t9 the present—exanpl e can support eight voice transnission

channel | ed to one of three available CVSD decoders accordin {&gﬁtgﬁggpggg%EEN
t hree CVSD decod@gi Sheet Hae Bedn Re ver neans that only three S|nultaneous

voi ce transm ssi o d. This was assessed to be an acceptable
nunber because,’ i interaction, a third party woul d not
normal |y speak wh here are already two opIe talklng The design
caters for three CVSD decoders so thaf'the h|rd be configured to be a
priority channel solely for the use offa h station thereby
| eaving the two other CVSD decoders j~ef, th of the‘Dther radios in a
. group on a first cone, first servfed )ba5| Partles who have
established a channel to a particul ar <CVSD de\gger Wi |l continue to use
that same decoder until that party ceasegpto tYansmt. At that ti me, h \
CVvSD decoder will beconme free for another partwto egln m ssi
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10 It is -also possible to provide a base station for nonit Hﬁ%;éﬂéErHASBEEN
deteecting sliding collisions and, upon detection of a coll ﬂ ion, AEPLNOED a
re-synchroni sation - equivalent to a re-scheduling of the t che

packet s of datafaré”trangﬁggﬁ,umﬁ to all stations. Wth regard to the
$unction of the phdShest i sing the packet of data, the first sixteen
pseudo- random sy m%\\ml ts are zero and are used by the receiver
.to synchronise its om generatof to the transmt pseudo-random

gener at or. This 1's achieved by differe iRl |y bncpding the
pseudo-random coded synchroni sation bi QL_LL%?im ton and at the
recei ver a pseudo-random code is then dowr$oadedftp the pxeudo-random

generator of the receiver through a diffegehtial defodes | Fhe base
synchroni sation bits conprise thirty-tmqigits §b+1e 0. {These are used for
ag e
e

phase | ocking the base band channel rate. The gq $ynd¢hroni sation bits and
the subsequent bits in the packet are first dijggre1ti |1y coded at base
band before pseudo-random coding, unlike the f@r t] $i xfeen pseudo-random
'synchroni sation bit-s. -
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The preanble is an eight bit code fixed as 0110110 for detec

of data. This is used in place of carrier sensing to indicat Rﬂﬁ?F§ﬁEET
channel . The destination address conprises four bits and is ed fgn JAN. m
provi di ng the address of the destination radio. The source a

conprises four bits and is used for station identification. The bits
1111 are specially reserved for use by a high priority station. The two
guard bits are used to prevent corruption of data due to sliding collision
11 CLAI M. 1. A radio conferencing,lgethod for transmtting
packets of data froma plurality of radi os Over a transm ssion channel
within a seri e3B8TRR€Aes of predeterm ned duration, each packet of data
having a predetermined time |ength, which nmethod conprises the steps of:

sensing the status of the channel; if the channel is
"A radio conferen01ng method and. apparatus"

A radio ctherencing method and apparatus for
‘transmitting packe£s Qf data from a plurality of radios
over a transmission channel within a series of frames of
predeterminéd duration, _each_ packet of data having a
predetermined time'iength, which method comprises the steps
of: sensing the status of the channel; 'if the channel is
idle, then transmitting the packet of data; if the channel
is busy---with another packet of data being sent, then

- transmitting"fhe packet of data and re=scheduling the
transmission of the next packet of data to a time equal to
a fraction of the time length of the packet of data plus
the duration of the frame; and repeating the above steps.
[Figure 4] o ' '



idle, then transmtting the packét of'd_za, —=—F
anot her , packet of data being sent, then|tFrIRSHERT] 55%”%{34k%&%%¢ﬁr°ﬁ-r |
paBEREAGED dat a |t ¢ (ﬂkﬂ

re-"s¢ghedul i ng the transm ssion of the ngxt

to a fraction of the tine length of the packet of data plusiit © AUV AT af
the frame; and repeating the above steps. 2. A radio conferen0|ng

met hod according to Claim1, wherein the packets of data.include digitised
voi-ce information. 3. A radio cp erenC|ng met hod accordlng to Clalnll
or 2, wherein each radi o, when trans ing, transnits ondh en

within the duration of a frane. 4. A radio conferenc

according to any preceding claim wherd&h the packets of

header portion and a data portion. 5. radi o conferenC|ng nethod

according to Caim wherein at least a gagrt of the header pertion is
spread and subseque%EIY‘encoded before tr m ssion and the remai nder of
t he header portion anp the data portion i ncoded and subsequently spread
before transnm ssior. LJ :
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12 6. A radio conferencing method af c g lWE?LﬂCEMEN?SHE T-.
| [~

encodis ng met hod is a differential phase ¢ ncodi

method.” 7. A radio conferencing Da@y..ﬁbsm ..... 1996

claim wherein the packets of data are spread froma channel
before transm ssion to occupy a w der bandW| dth than the channel bit rate.
8. A radio conferencing nethod thdl ng to any preceding claim
wherein the packets of data are packetise t a predeterm-ned—chanmet—bit
rate (CBR), a recommended val ue,,of which is derivable fronylReeef 3dsBesN Reglaced

equation: CBR = n x MCS|x Y DVBR x (1'/p) where: I
bit rate MCS = maxi mum rju r of conferencing stations H“l“m!mm
digitised voice bit ragefn = 1 +f, f being the fixed e
time length of the packﬂjf dat a
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r .,m. the total nunmber of bits per packet of data divided

of voi ce bits per packet of da'-ta p P_F (2 tpgcé);gpgabllhﬁloﬁz

yRélﬂ%(%WSHEET
due to delay will not occur. radi o - conf®t
accor di ng to any preceding claim wherein the fraction of t
of the packet of data is a fixed fraction. 10. A radio confer n@um ?9@? )
method according to any preceding claim wherein the fraction of the
time length of the packet of data is 0.5. 13 11. An apparatus for
radio conferencing over a transm ssion channel conprising: a nodul ator
to packetise voice data into packetst of gatga, a transmtter for
transmtting packets of data in the'durdtio® of a frane tinme; carrier sense
nmeans to determn us of the trapsm ssion channel; -del ay means
actuabl e upon the
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trghsni ssion of a packet of data over the transm ssion chann i REPDAROEMERT SHEET
-.channe] is busy, to re-schedule the next transnission of a pagcket of data '
to a tinme equal to a fraction of the time length of a packet ;Obat@a.

the-duration of a frame after the previous transm ssion. 12. tee—fAfr———e—— 0
apparatus-according to Claim 11 conprisipg a receiver for receiving signals
transnitted over the transnission chd3nndl, %hich receiver has a plurality
of denodul ators each for demgdupating packets of data froma respeca avggj? 1097
transmtter. 13. A radijo | conferencing met hod or appar at us
substantially as herei nbeforg d¢scribed with reference to and as shown in
t he acconpanyi ng draw ngg. ‘ '
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