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5 This invention relates to control circuits, and particularly to control circuits
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for use with digital telecommunications devices.

Background of the Invention

A digital telecommunications device is typically arranged to transmit and
receive in bursts. For transmission, a sample and hold -arrangement is used.
Data to be transmitted is sampled and held in a data buffer, until a selected
periodic time slot of a Time Division Multiple Access (TDMA) frequency, at

at
must be | arge enough

which point the stored data is transmitted. The buffer must be large enough

to hold all the data sampled during the period between successive selected

slots. When the selected slot occurs, the existing data in the buffer may then

be overwritten with newly sampled data, to be transmitted at the next

occurrence of the selected slot, and so on.

The Digital European Cordless Telecommunication (DECT) air interface
specification calls for a method of handover between different time slots of a
TDMA frequency without any interruption to data transmission.
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extra data sampled during the delay between slots would require an increase

in size by 50%. Furthermore, the time slots have a data transmission
capacity almost exactly equal to the amount of data sampled between
successive slots. Therefore, not all of the data stored in such a large buffer

could be transmitted in one sl%: '¥§ F - g a s ‘S
4 IRy ig {} L

This invention seeks to provide a control circuit Whlgﬁ mitigates the above

mentioned disadvantages.




be. overwritten with newy sanpled data, to be transmtted at the next
occurrence of the selected slot, and so on. 20 The Digital European
Cordl ess Tel ecommuni cation (DECT) air interface specifeat+on—catts ——
for a method of handover between different time slots of apj. S til;Dl\éA R
frequency without any interruption to data transmission.  {mém e Rep!
this arrangenment is that digital speech dat2a nust be 2 I IIFH \uﬂﬂ n
real time as a continuous data stream and during handover
~first time division slot and a second slot the transmtter nust
continue to sanple and hold data in the buffer until the second sl ot
occurs. In a portable tel ecommuni cati ons device a data buffer capable
of holding the 30 extra data sanphsunairy éiitiet Inve piony bet ween sl ots woul d
&eqwre an increase in size by 50% Furthernore, the tine slots have a
ata transmssion_ - capacity alnpst exactly equal to the ampuni of data
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terminal for exchanging data signals over an air interface at a selected one of
a plurality of periodic time divided slots; a memory coupled between the data
10 terminal and the wireless terminal, for storing data to be exchanged
therebetween; addressing means coupled to address the memory when
exchanging data between the memory and the wireless terminal; control
means coupled to the wireless terminal and to the addressing means,
wherein the control means is arranged to select the one of the plurality of
15 slots and cause the addressing means to offset the addressing of the memory,
in dependence on the selected slot.

The control means preferably further comprises a state machine and control
registers for storing control data to define the function of the state machine.

20 Preferably the memory is further arranged for storing the control data, and
the control data is loaded into the control registers between each of the
plurality of slots, to define the function of the state machine and hence
control the activities of the circuit for the next slot.

25 Preferably the control circuit is further arranged to handover the exchange of
data signals over the air interface from the selected one to another one of the
plurality of slots, wherein during handover the control means selects the first
and the second slots, and adjusts the offsetting of the addressing of the
memory, such that a delay between the occurrence of the selected one and

30 the other one of the plurality of slots does not result in an interruption of the

- exchange of data signals during handover.

According to a second aspect of the invention there is provided a control
method for handover in a digital communications system arranged for

85 communication over a plurality of time divided slots of a radio frequency, the
method comprisiné the steps of: establishing communication between a first
device and a second device using a first selected slot of the plurality of slots;



- 2; Summary of the Invention 5 According to a

first aspect of the present invention there is provided a control
circuit for use with a digital tel ecomunications device, conpri si ng:
a data termnal for exchanging data signals with a user interface; a
wireless terminal for exchanging data signals over an air interface at
a.selected one of a plurality of periodic 8-ne divided 10 slots; a nenory
coupl ed between the data termnal and the wrel ess termnal, for

storing data deedtthg é@é@éﬂfdldtﬁ@f&hﬁhﬂ@ﬁﬁahﬁﬂdﬁb&&iamiedoverrmans coupl ed to

address th h .d
wireless ter %ﬁ#@%&pm iodung g, mﬁ%ﬁﬁ&%@aﬁd‘@&&%"s&é ¥ and
to the addresgndidesebortinglthe udaeofeuheﬁﬂseshdmhgmcemumegeonﬂeresm ished

control data far e control nean t I h

the se 0] Qf[ H? S so as to select the one
of the pl uralﬁlwg g‘? SPETS an cause the addressing neans to offset the
addr essi nd of the nenory, in dependence on the selected slot.

Preferably data signals intended for transmission from the first device to the
second device are transmitted using the first and the second slots during the
simultaneous communication, such that a delay between the occurrence of
the first selected slot and the second selected slot does not result in an

10 interruption to the data signals during handover between the first and
second selected slots.

In this way the size of the memory is able to be kept to a minimum, that
being equivalent to the amount of data stored in one slot. Furthermore,

15 during handover, all of the data signals are able to be transmitted because of
the simultaneous use of the slots.

ri escription rawin
20 _
An exemplary embodiment of the invention will now be described with
reference to the drawing in which:

FIG.1 shows a preferred embodiment of a control circuit in accordance with
25 the invention.

FIG.2 shows a single frame of a TDMA system in accordance w1th the
invention.

30 FIG.3 shows a data storage arrangement of part of the control circuit of
FIG.1

FIG.4 shows a handover sequence as performed by the control circuit of
FIG.1
35
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20. The control neans preferably further conprises a state nmachi ne and
control registers for storing e addition of the ion of the state machine.
Preferably the control data is |loaded into the control registers

bet ween each of the plurality of slots, to define the function of the

st ate machi ne and hence control the activities of the circuit for the 25

‘next slot. Preferably the control ci#suit is further arranged to
handover the exchange of data SI gnals over the air interface fromthe

- selected one t 0 anoDwailed ®ez 0 h yred! B smenber ei n during
handover the 30 control neans selects t he flrst and the second slots, and
adj usts the of fsetting of the addressing of the nmenory, such that a
del ay beReferningt BHG; themaeiscﬁhotvdreas:ehml etrcuitel(anA huscterntinal dHef of
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exchange of an o
5 tel ecommumcainons device (not shown) arranged to communicate with a
TDMA base sta_t;on.(not shown) over a plurality of TDMA slots. The main
bus provides connection to a microprocessor of the portable device, and
typically to other peripherals such as a user interface and memory.

10 A dual port Random Access Memory (RAM) 20 comprises a control register
table 25 for storing a number of sets of control register values and first and
second data buffers 27 and 28 respectively for storing data signals. The first
and second data buffers 27 and 28 are arranged to hold 40 bytes of data each
in a recirculating fashion to be further described below. The RAM 20 has a

15 first port coupled to the bus terminal 15 and a second port to be further
described below. |

An audio input/output (I/O) terminal 30 is coupled to receive data signals
such as digital speech signals from an audio source, typically a microphone
20 and to send data signals to an audio output such as a loudspeaker. A loader
circuit 60 and a mémory buffer interface 40 together with the audio I/0
terminal 30 are coupled to the second port of the dual port RAM 20.

The memory buffer interface 40 is directly connected to an air buffer

25 interface 45, which has a control input for receiving a control signal to be
further described below, and which provides output signals to a transmission
device (not shown) via an air output terminal 50.

A timing input terminal 55 receives first and second timing signals from a
30 TDMA timing circuit (not shown) of the portable device, which is
synchronised'to the base station in a manner to be further described below.
The first and second timing signals are input to the loader circuit 60. The
loader circuit 60 is further coupled to registers 70 incorporating a master
counter 75. |
35 _
The registers 70 and master counter 75 are both coupled to a state machine
80. The state machine 80 has a control output coupled to an output terminal



- 3- In this way the size of the nenory is able to be kept to a

m ni mum t hat being equivalent to the amobunt of data stored in one
slot. 5 Furthernore, during handover, all of the data signals are able to
be. . transmtted because of the simultaneous use of the slots.

Brief Description of the Draw ngs 10 An exenpl ary enbodi nent of the
‘invention will now be described w th-6eference to the drawing in

whi ch: : FIG 1 shows.a preferred enbodi nent of a control circuit in 15
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5 With reference now also to FIG.2, a single exemplary TDMA frame 100 is
shown. The TDMA frame 100 comprising 12 transmit (Tx) slots 110 labelled
0 to 11, for base station-to-portable device communication, and 12 receive
(Rx) slots 120, labelled 12 to 23 for portable device-to-base station
communication. The timing of the slots and of the TDMA frame 100 is
10 determined by the base station, the frame being 10ms in duration,

The TDMA timing circuit of the portable device is arranged to detect the
start of the frame 100, and therefore to synchronise the frame timing of the
portable device with respect to the base station.
15 . . |
An exemplary slot 130 is shown in detail. The slot 130 is 416.7ps in length
and comprises five data fields; a synchronisation field 135 of 32 bits, an A-
field of 48 bits, a CRC (error checking) field of 16 bits, a B-field of 320 bits
and an X-field of 4 bits, making a total packet of 420 bits (52 Bytes).
20 The slot has a length of 364.6us. A guard space of 52.1us between the fields
of neighbouring slots gives a total slot length (with the guard space) of 416.7
us (480-bits) which is 60-Bytes.

One slot of the TDMA frame 100 can hold 40 bytes of data in it's B-field,

25 which is the same amount of data able to be stored in the first and second
data buffers 27 and 28. Therefore each of the data buffers 27 and 28 can
store enough data to fill the B-field of one slot.

The synchronisation field 135 is used by the TDMA timing circuit of the
30 portable device to synchronise the frame timing as described above.

In operaﬁon, the rhicroprocessor derives a set of control register values to
define the function of the state machine 80 for each slot of a particular frame.

35 The first and second timing signals are received by the timing input terminal
55. The first timing signal indicates the start of a new TDMA frame. The

»



FI G 4 shows a handover sequence as performed by the control circuit of

FIG 125 ' -4-
Det ai | ed Description of a Preferred Enbodi nent Referring to FIG 1,
there is shown a control circuit 10. A bus term nal 15 of the control

circuit 10 is coupled to the main bus of a portable TDVA 5
t el ecommuni cations device (not shown), arrgpged to comunicate with a
TDVA base station (not shown) over a plurality of TDVA slots. The main

bus provi des &%ﬁ e ebhEidl %@?@Fép \Félﬁ@ﬁ aF& Ie:Rledintd BRe Qﬁﬁapf%l%i‘itﬁme Fthe

typically to other per| a auser I nterface ,
20pbefoxpe the start o t e and menory

The loader circuit 60, via the timing input terminal 55, receives the first
5 timing signal, and loads the set of control register values for the first slot,

slot 0, from the dual port RAM 20 into the registers 70, and increments the
master counter 75. The loader circuit 60 is essentially a specific address
pointer circuit. The second timing signal indicates the occurrence of the

_ guard space between slots. Each time the second timing signal is received by

10 the loader circuit 60, the guard space is used to load the next set of control
register values from the register table of the RAM 20 (which define the
operation of the state machine for the next slot) into the registers 70.

The state machine 80 controls the TDMA packet format for the operation of
15 the next slot.- The control signals sent by the state machine 80 include a
transmit signal and a receive signal. In this way the registers 70 are able to
define the function of the state machine 80 independently for each slot,
depending on the set of control register values derived by the microprocessor.

20 For example, if the base station is transmitting during slot 0, the
microprocessor will define slot O as an active slot and arrange the first set of
control register values (for slot 0) such that they cause the state machine to
send the control signal to trigger reception activity of the air buffer interface
45 during slot 0, thereby receiving data signals transmitted from the base

25 station.

Similarly, if the base station is receiving during slot 12, the microprocessor
will define slot 12 as an active slot and arrange the thirteenth set of control
register values (for slot 12) such that they cause the state machine to send

30 the control signal to trigger transmission activity of the air buffer interface
45 during slot 12.

The audio I/O terminal 30 receives the data signals from the audio source,
which could be adaptive differential pulse code modulated (ADPCM) voice
35 signals from a microphone device. The signals are loaded into the second
data buffer 28 of the dual port RAM 20 asynchronously with respect to the
activities of the rest of the control circuit 10. Typically, 40 bytes of ADPCM



10, A dual port Random Access Menory (RAM) 20 conprises a control register
table 25 for storing a nunber of sets of control register values and first
and- second data buffers 27 and 28 respectively for storing data
signals. The first = and second data buffers 27 and 28 are arranged to
hol d 40 bytes of data each . in a recirculating fashion to be further
descri bed bel ow. The RAM 20 has a 15 first7port coupled to the bus
terminal 15 and a second port to be further descri bed bel ow. An
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timng signal buﬂe?@saaé%e‘ﬁ%hng\df&'pm'ﬁaﬂaaot shown) of the portable
device, which is synchroni sed to the base station in a nmanner to be

further described below. . The first and second timng signals are input
to the | ogfler Aclastimneorfifhg dista signal containing a 40th byte of data is written to a last

memory address 203 of the second data buffer 28, at the end of the TDMA
frame. '

The data buffer 28 is read by the memory buffer interface 40 when an active

15 slot occurs for transmission to the base station (active reception slot with
respect to base station). However, this is asynchronous with respect to the
data signals being written into the second data buffer 28. Therefore an
adjustment is made to ensure that the data stored in the second data buffer
28 is read before it is overwritten, as further described below.

20
Since it is known that the data signals are written to the second data buffer
28 starting with the first memory address 202 at the beginning of each
TDMA frame 100, an adjustable read starting position is determined in
dependence on the active slot of the TDMA frame 100. Hence, if slot 12 is

25 active, then the adjustable read starting position will be from a memory
address 204 in the middle of the second data buffer 28, as shown by arrow
205. Similarly, if slot 23 is active, then the adjustable read starting position
will be from the memory address 208, at the end of the second data buffer 28,
as shown by arrow 206. In this way the read operation of the second data

30 buffer 28 is dynamically matched to the write operation, in dependence upon
the active slot.

Data signals transmitted by the base station are received at the air buffer
interface 45 via the air input/output terminal 50 and loaded into the first

35 data buffer 27 by the memory buffer interface 40 with an adjustable write
starting position and a wrap-around arrangement as follows.



| oader circuit 60 is further coupled to registers 70 incorporating a naster
counter 75. 35 The registers 70 and master counter 75 are both coupl ed
to a state machi ne . 80. The state nachine 80 has a control output

coupl ed to an out put term nal 85 and to the control input
of the air buffer interface 45. Therefore the state machi ne 80
generates the control signals to control t#e air buffer interface 45,
5 Wth reference now also to FIG 2, a single exenplary TDMA frame 100 is
shown. The TOMA siddress pﬁi@;tenubthesmegld@ huffersiniterfade 10 defines the positiin efl
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starting position is determined in dependence on the active slot of the TDMA
frame 100, similarly to the adjustable read starting position described above.

If slot 0 is active, then the adjustable write starting position will be at the
beginning of the data buffer 27, shown by arrow 210, the first byte of data
being written to a first memory address 211. Similarly, if slot 11 is active,
then the adjustable write starting position will be in the middle of the first

10 data buffer 27, shown by arrow 215, the first byte of data bemg written to a
memory address 214.

A last incoming data signal, containing a 40th byte of data is loaded into the
data buffer 27 at a memory location immediately adjacent the first incoming

15 data signal. Hence a data wrap-around is facilitated by the memory buffer
interface 40, with an adjustable write starting position, defined by the
address pointer.

The first data buffer 27 is then read without an adjustable starting position,

20 data signals being sent to the audio I/O terminal 30. In this way the write
operation of the first data buffer 27 is dynamically matched to the read
operation, in dependence upon the active slot.

Referring now also to FIG.4, instantaneous seamless handover for voice
25 channels (between slot pairs) is demonstrated by way of an example showing
handover between slot pairs 0-12 and 2-14.

At frame 300 of FIG.4, the decision to handover from slots 0-12 to slots 2-14
is made by the base station and communicated via the A-field 140 of slot O to

30 the portable device. At this point, the data signals are all communicated via
the slots 0 and 12 because the base station has defined the active slots as
slots 0 and 12.

At frame 301, the base station defines slots 2-14 as active in addition to slots
35 0-12. The portable device responds to the decision of the base station, by

causing the first and the third set of control register values to both contain

data which sets those slots to be active. Thus the portable device also has



(Rx) slots 120, labelled 12 to 23 for portabl e device-to-base station
comuni cation. The timng of the slots and of the TDVA frane 100 is 10
determ ned by the base station, the frame being 10nms in duration, The
TDVA timng circuit of the portable device is arranged to detect the

start of the frame 100, and therefore to synchronise the frane timng of

t he portable device with respect to ti9s base station. 15 An
exenplary slot 130 is shown in detail. The slot 130 is 416.7ps in length

and conpr i sesglbid/g-1desivdteddbut theyiMufbst indéiface 45 @bAtihdls 86 udd shitk0-12n
A- field,of 48 bits,.a CRC (error checking) field of 16 bits, a
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B-field of 30T isomumunicationy o X field of 4 bits, making a total packet of
420 bits (52 Bytes). 20 The slot has a length of 364.6ps. A guard space of
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10 position, thus ensuring data continuity. Similarly, the address pointer of the
second data buffer 28 is shifted to offset the address of the first data signal
read from the second data buffer 28 to a position relative to the new slot 14,
as shown in frame 206 of FIG.3. The wrap-around arrangement of the
second data buffer 28 continues from this new starting position, thus

15 ensuring data continuity.

During frame 302, the air buffer interface 45 uses both sets of slots, in order
that data associated with the delay between slot 0 and slot 2, and slot 12 and
slot 14, is not lost. Hence the simultaneous use of two pairs of slots in

20 conjunction with the dynamic address offsetting of the first and second data
buffers 27 and 28, allows seamless handover to take place. |

At frame 303, slots 0-12 are deactivated by the portable device, (by changing
the control register values accordingly) and this is communicated back to

25 base station, via the A-field 140 of the next active slot. Upon reception of this
information, the base station deactivates slots 0-12. The handover is then
completed, with communication now taking place using slots 2-14.

This arrangement allows the size of the first and second data buffers 27 and
30 28 of the RAM 20 to be kept to a minimum size of 40 bytes, being just large
enough to store enough of the data signals required for one TDMA frame
communication in either direction. The use of both pairs of slots during
frame 301, coupled with the memory offset facilitated by the memory buffer
interface 40, allows all of the data signals stored in the first and second data
35 buffers 27 and 28 of the RAM 20 to be transmitted/received before being
' overwritten. |



In operation, the microprocessor derives a set of control register val ues

to . define the function of the state machine 80 for each slot of a
particular franme. 35 The first and second timng signals are received by
the timng input term nal 55. The first timng signal indicates the
start of a new TDMA frame. The

-6- sets of control register valuesl@re | oaded into the control

regi ster table of the RAM 20 before the start of the frane. The
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poi nter circuit. The second timng signal indicates the occurrence of the
guard space between slots. Each tinme the second timng signal is received
by 10 the |oader circuit 60, the guard space is used—to_l_aad t he next set

of control regi ster values fromthe register tabl of the RAM 2
(which define the operation of the state nachine BcctnR la2éd)
into the registers 70. The state maclliltne 80 contr cket
format for the operation of 15 the next slot. The cont t by
the state machine 80 include a transmt signal and a recel ve signal.

In this way the registers 70 are able to;, 1 define the function of the
state machi ne 80 i ndependently for each Q_S}J dependi ng on the set of
control register values derived by the mcroprocessor. 20 For exanple, if

the base stat ;lon | 3 SdrRPOIGiFduif Bordid 4 Aigithl telommuniBatioPR'd¥aAes OF

will define slot 0 as an active slot an arrange the first set of
control rdyi sEEPPYSIREs (for slot 0) such that they cause the state nachine
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control sl@nastoring datayto be exchamged thergbetween; of the air buffer interface
addressing means coupled to address the memory when exchanging data
between the memory and the wireless terminal;
control means coupled to the wireless terminal and to the addressing means,
wherein the control means is arranged to select the one of the plurality of
15 slots and cause the addressing means to offset the addressing of the memory,
in dependence on the selected slot.

2. The control circuit of claim 1 wherein the control means further
comprises a state machine and control registers for storing control data to
20 define the function of the state machine.

3. The control circuit of claim 2 wherein the memory is further arranged

for storing the control data, and the control data is loaded into the control

registers between each of the plurality of slots, to define the function of the
25 state machine and hence control the activities of the circuit for the next slot.

4. The control circuit of any preceding claim further arranged to
handover the exchange of data signals over the air interface from the selected
one to another one of the plurality of slots, wherein during handover the

30 control means selects the first and the second slots, and adjusts the offsetting
of the addressing of the memory, such that a delay between the occurrence of
the selected one and the other one of the plurality of slots does not result in
an interruption of the exchange of data signals during handover.

35 6. A control method for handover in a digital communications system
arranged for communication over a plurality of time divided slots of a radio
__ frequency, the method comprising the steps of

-
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45; during slot 12. The audio I/Otermnal 30 receives the data
signals fromthe audi o source, whi ch coul d be adaptive differential

pul se code nodul ated (ADPCM voice 35 signals froma m crophone device.
The signals are | oaded into the second data buffer 28 of the dual
port RAM 20 asynchronously with respect to the activities of the rest
of the control circuit 10. Typically, 40 b}2es of ADPCM

-7- data are received at the audio I/Otermnal 30 in 10nms (which is
the | ength ofestablishing ¢cbbAffuinicatign bétwedma lﬁrgt device and sedonddévic¢e asimg

100, the fi rséﬁrstseé&&@ﬁrﬂ%@épﬂ%?ﬁ nd data buffer 28 is witten

to, since the secon 8 |s afran ed tqQ store exactly 40
bytes. 5 selecting a second slot for communication to be ded over to;

simultaneously communicating over the first and the second selected slots;
5 and de selecting the use of the first slot when communication is estabhshed
using the second selected slot. -
6. The control method of claim 5 wherein data signals intended for
transmission from the first device to the second device are transmitted using
10 the first and the second slots during the simultaneous communication, such
that a delay between the occurrence of the first selected slot and the second
selected slot does not result in an interruption to the data signals during
handover between the first and second selected slots.
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Referring now also to FIG 3, a first incoming data signal 201, containing a
first byte of datais witten to a first nenory address 202 of the second
dat a buffer 28, at the beginning of a TDVA frame. 10 A last incom ng
data signal containing a 40th byte of data is witten to a | ast menory
address 203 of the second data buffer gt the end of the TDVA

frame. ~ The data buffer 28 is read b} the menory buffer interface 40
when an active 15 slot occurs for transmi ssion to the base station (active
reception slot with respect to base station). However, this is
asynchronous with respect tCONTROL CIRS A B witten into the
second data buffer 28. Therefore an adjustnent is made to ensure that
the data stored in the second data buffer . 28 is read before it is
overwitten, as further descri bedbstuashof the Disclosurgce it is known that the
dat a S|gqals are witten to the second data buffer 28 starting with

b adl st ab) OAB4RGeRes thhs LR TRaROl Elddorr ned (0 dependence o
the active slot of the TDVA frame 100. Hence, if slot 12 is 25 active,
address: 204 ToroRRes iR T b 18 BATh il elpqtiphiBRAIE Bies, ¢
205. Si mi | ar tomprises acqumber of memory, addresses@02 dpupledibaeceizd datafroma
OSI 1101y (3D ah ¥ AdMrdiBIHY arE ) ToP Sidrathin by e Second
~ addresses (20). A time divided transmitter (45) is arranged to read the data
- from the memory addresses (20) and to transmit the data at a selected one of
a number of periodic time divided slots. A control circuit (80) controls the
transmitter (45) and the addressing circuit (40). The control circuit (80)
15 selects one of the slots and causes the addressing circuit (40) to offset the
addressing of the plurality of memory addresses (20).

- ”} B '
swer % it i) 1
“oa b §éf o ) éfi?
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as -shown by arrow 206. In this way the read operation of the second data 30
buffer 28 is dynamcally matched to the wite operation, in dependence upon

the active slot. Data signals transmtted by the base station are
received at the air buffer interface 45 via the air input/output
termnal 50 and | oaded into the first 35 data buffer 27 by the nenory
buffer interface 40 with an adjustable wite starting position and a
wr ap- around arrangenent as fol Db OF 4
- 8- An address pointer of the nenory buffer interface 40 defines the
position of each incom ng data signal of the first data buffer 27. The
adj ustable wite starting posi BIGn 1s determ ned in dependence on the
active sIot-aLJJua1IM@L ..... Sframe 100, _sim unJgLID-Lhe ameuéﬂue r ead
starting posltlon descri bed above. 5
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If slot O is active, then the adjustable wite starting position will be at
t he begi‘nning of the data buffer 27, shown by arrow 210, the first
byte of data being witten to a first nenory address 211. Simlarly,

if slot 11 is active, then the adjustable wite starting position wll
be in the mddle of the first 10 data buffer 27, shown by arrow 215, the
first byte of data being witten to a menory address 214. A | ast
i ncom ng data signal, containing a 40th byte of data is |oaded into the
data buffer 27 at a menory |ocation i medi ately adjacent the first incom ng
15 data signal. Hence a data wap-around is facilitated by the nenory

buf fer interface 40, with Y wite starting position,
defined by the addr ess poi%?IeEF. 2 OF e first data buffer 27 is then
read wi thout an adjustable starting position, 20 data signals being sent
-to the audio I/Otermnal 30. In thbﬁﬁ{géethe wite operation of the
first data buffer 27 is dynamcally scfrted to the read operation, in
dependence upon the active slot. _____. Referring now also to FIG4, __
i nst ant anéous seanl ess handover for voice 25 channels (between slot phirs)
is denpfstrated by way of an exanple W ng handover betweenisl ot
pairs 04l| 12 2-14. At frane 3f FIG 4., the decision t(bt?andover
fromsloets P-12 to slots 2-14 i '
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is made by the base station and communi cated via the A-field 140 of slot O
to 30 the portable device. At this point, the data signals are al
comuni cat ed vi a the slots 0 and 12 because the base station has
defined the active slots as slots 0 and 12. At frame 301, the
base station defines slots 2-14 as active in addition to slots 35 0-12.
-The portabl e device responds to the decision of the base station, by '
causing the first and the third set of control register values to both
contain data which sets those slots to be active. Thus the portable
devi ce al so has -9-
slots 2-14 activated, but the air buffer interface 45 continues to use
slots 0-12 for conmuni cati on

SHEET 3 OF 4
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At frame 302, the base station inforns the portable device via the A-field
140 5 of slot O to swtch the air buffer interface 45 to use data from
slots 2-14. The address pointer of the first data buffer 27 is shifted
to of fset the address of the first data signal witten to the first
data buffer 27 to a position relative to the new slot 2, as shown by
arrow 215 of FIG 3. The w ap-around arrangenent of the first data
buffer 27 continues fromthis new starting 10 position, thus ensuring data
continuity. Simlarly, the address pointer of the second data buffer
28 is shifted to offset the addresSHEETe4fORY data si gnal read from
the second data buffer 28 to a position relative to the new slot 14,

as shown in frame 206 of FIG 3. The wrap-around arrangenent of the

second data buffer 28 continues fronlthrigggé/starting position, thus 15
ensuring data continuity. Duri ng 302, the air buffer interface
45 uses both sets of slots, in order that data associated with the
del ay between slot 0 and slot 2, and slot 12 and slot 14, is not |ost.

Hence theﬁ@ﬂﬁ;ﬂﬂmmomsm S—TT20—Con] unc?flon wi th
t he dynan{ eﬁ cgg nffsetti ng of the first lbuffers 27
and 28, allows seanle doyer to taEe pl ace. At frame 303, slots
@NpﬁgaﬁﬁPFﬁ e (by changi ng t he control
) .

0-12 are deacti

regi ster Baseue cordin and this is ni cat back to 25 gbase
station, v'gi € nex . gpon recepthon of
this P ion, the base station d ivates slots 0-12. e
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conpl eted, with conmunication now taking place using slots 2-14. Thi s
arrangenent allows the size of the first and second data buffers 27 and 30
28 of the RAM 20 to be kept to a m ninmum size of 40 bytes, being just |arge
enough to store enough of the:data signals required for one TDVA frane
comuni cation in either direction. The use »f both pairs of slots during
frame 301, coupled wth the nenory offset facilitated by the nenory buffer
interface 40, allows all of the data signals stored in the first and second

data 35 buffers 27 and 28 of tSuiiiva?9 ofothee Ihvensior t ed/ recei ved before

bei ng overwritten. -10-
It will be appreciated that alternate enbodi nents-to the one descri bed

above are posdActarding teadirstaspect abthte presentdnvensiom shere tis pravided
' a control circuit for use with a digital telecommunications device,
comprising: a data terminal for exchanging data signals with a user
interface; a wireless terminal for exchanging data signals over an air
interface at a selected one of a plurality of periodic time divided

10 slots; a memory coupled between the data terminal and the wireless
terminal, for storing data to be exchanged therebetween; addressing
means coupled to address the memory when exchanging data
between the memory and the wireless terminal; control means
coupled to the wireless terminal and to the addressing means,

15 wherein the memory is arranged for storing control data for
controlling the control means so as to select the one of the plurality
of slots and cause the addressing means to offset the addressing of
the memory, in dependence on the selected slot.

20 The control means preferably further comprises a state machine and
control registers for storing e addition of the ion of the state machine.
Preferably the control data is loaded into the control registers
between each of the plurality of slots, to define the function of the
state machine and hence control the activities of the circuit for the

25 next slot.

Preferably the control circuit is further arranged to handover the
exchange of data signals over the air interface from the selected one
to another one of the plurality of slots, wherein during handover the

30 control means selects the first and the second slots, and adjusts the
offsetting of the addressing of the memory, such that a delay
between the occurrence of the selected one and the other one of the
plurality of slots does not result in an interruption of the exchange of
data signals during handover.

35




arrangenment of slots as the one described above. Furthernore, the fields
within the slots may be different to the ones descri bed above.
Cl ai s 5 1. Acontrol circuit for use with a digital telecomrunications

devi ce, conpri sing: a data termnal for exchanging data signals with a
user interface; a wireless termnal fag_exchanging data signals over
an air interface at a selected one of a plurality of periodic tine

divided slots; 10 a nenory coupled between the data term nal and the

vvn;jael ess Ihettmiswlay ther sizecof tige daemary eable h@rlwkemmmmﬁum,
addressi ng ne S Y, ata
bet ween t he n&ﬁ%ﬁcﬁ W&ﬂé&\#ﬁ@@%%@%ﬁﬂi Of\,\ﬁg& g%(&l&[] %Qﬂle slot.
5 Furthermore, during handover, all of the data signals are able to be
transmitted because of the simultaneous use of the slots.

Brief Description of the Drawings
10

An exemplary embodiment bf the invention will now be described
with reference to the drawing in which:

FIG.1 shows a preferred embodiment of a control circuit in
15 accordance with the invention.

FIG.2 shows a single frame of a TDMA system in accordance with the
invention.

20 FIG.3 shows a data storage arrangement of part of the control circuit
of FIG.1 -

FIG.4 shows a handover sequence as performed by the control circuit
_ of FIG.1
25

REPLACEMENT SHEE!
22 APR 1997




control neans coupled to the wireless terminal and to the addre55| ng. 15
means, wherein the nenory is arranged for storing cq v)
R R SHEET
i
D

~controlling the control neans so as to select the one of
of slots and cause the addressing neans to offset the ad

SS|ng of

the nenory, in dependence on the selected $ffot. 20 - P2 APRD

circuit of claiml wherein the control neans furthe ,onprlses a st tie
machi ne and control registers for storing the contrp

the function of the state machine. 25 Xlaifise control Fircuit of claim 2
wherein the control data is Ioaded into the control registers betwee
each of the plurality of s]ots, define_the function of the state
machi ne and heéhce ddgondrol ﬁE'CUlt fOﬁd%SQ/Wﬂﬂb@ @lglfaietege‘ﬁ‘émm%ﬁaﬁl@élsnext

~slot. 30 4. qeifieesedhiprispngcuit of any preceding claimfurther arranged

the sel £?23°Xa‘2éa&%’isﬁﬁiinaﬂ§ﬁ@@%%%&9&aﬁﬁfg“ﬁ%lﬁt& e usghtisepface; °"
dlu :) It 29 gﬁgdg\é@r wibeless rte]gmm{mios exwhanginghdata sxgndlscbveleanemmdltggface )
f hat a del ay Jl?«f%é@@&ﬁg é@%tﬁﬁ%g’c@frﬁ&f r@d@%ﬁéglgg)@r? e&i;ﬁg%ﬁ:gdts ot ?\gf
one of thkOpl @& mempryf caupled heatween the<lata terminaland the: wireless
terminal, for storing data to be exchanged therebetween;
addressing means coupled to address the memory when exchanging
data between the memory and the wireless terminal;
control means coupled to the wireless terminal and to the addressing
15 means,
wherein the memory is arranged for storing control data for
controlling the control means so as to select the one of the plurality
of slots and cause the addressing means to offset the addressing of
the memory, in dependence on the selected slot.
20
2.  The control circuit of claim 1 wherein the control means
further comprises a state machine and control registers for storing
the control data to define the function of the state machine.

25 3. The control circuit of claim 2 wherein the control data is loaded
into the control registers between each of the plurality of slots, to
define the function of the state machine and hence control the
activities of the circuit for the next slot.

30 4. The control circuit of any preceding claim further arranged to
~ handover the exchange of data signals over the air interface from

the selected one to another one of the plurality of slots, wherein
during handover the control means selects the first and the second
slots, and adjusts the offsetting of the addressing of the memory,

35 such that a delay between the occurrence of the selected one and the
other one of the plurality of slots does not result in an interruption
of the exchange of data signals during handover.
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of the exthange of data signals during handover.
- 12 - 5. A control circuit substantially as herei nbefore descri bed
W th reference to the drawings. 5

-12 -

5. A control circuit substantially as hereinbefore described with
reference to the drawings.
5
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