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DESCRIPTION
A SELECTIVE CALL SYSTEM

The present invention relates to a selective call system, such
as a paging system, and particularly to a system providing high
speed alpha and numeric message capability.

For convenience of description the present invention will be
described in the context of the CCIR Radiopaging’ Code No. 1
(otherwise known as POCSAG) which is described in detail in "The
book of the CCIR Radiopaging Code No. 1" published by the
Radiopaging Code Standards Group (RCSG) and obtainable from British
Telecom, Radiopaging, London, England. However the invention may
be applied to systems using other digital paging codes.

Appendix 1 of the mentioned book discloses the Specification
for a standard Code Format for use in Wide Area Radiopaging
Systems, the details of which will be known by those skilled in the
art. However for the sake of completeness the signal format used
comprises a batch structure consisting of preamble and a succession
of concatenated batches. Each batch consists of a synchronisation
code word plus 8 frames each comprising 2 code words, making a
total of 17 code words. There are two types of code words, address
code words and message code words each comprising 32 bits. In the
case of a message code word 20 bits, that is bit 2 to bit 21
inclusive, form a data field and these are followed by parity check
bits. In the case of an address code word, bits 2 to 19 are
address bits, bits 20,21 are function bits and are used to select
the formate.of decoding of concatenated message code words.

Appendix 1, subsection 4.1 states that for the sole transmission of
messages in decimal numbers, 4 bits per character are used and the
function bits are set to 00. Subsection 4.2 refers to an
Alpha—numeric or General Data Format and states that the IS0 7-bit
coded character set is used and that the function bits are set to
11. Wwhen sending a message, the batch structure is maintained and
in particular a synchronisation code word is included at the
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s described in detail .in "The book of the CCl R Radi opagi hg Code No.
i shed bybgqﬁgnxng of each batch. Thus a message comprises an address code

word and concatenated message code words plus a synchronisation
code word as required at the beginning of each new batch. The
signals are generally sent at 1200 bits/second as 2-level signals.
Whilst the POCSAG code is used quite widely by paging operators,
there is a desire to increase the speed of numeric only, alpha only
and alpha-numeric messages, particularly in city areas where there
is generally a higher level of radio traffic in a relatively small
radio coverage area compared to rural areas wherg the radio

0 coverage area per paging network transmitter is greater. Merely
increasing the bit rate but keeping the same POCSAG frame structure
would in practice mean that the duration of a frame would be
comparable to or less than the link establishment time of a paging
receiver. Furthermore having separate pagers for city and rural

® areas is not economically attractive.

An object of the present invention is to improve the message
throughput in a selective call system.
According to one aspect of the present invention there is

2 provided a selective call system comprising a base station having
means for transmitting digital paging signals in the form of
batches comprising address signals and/or message signals and at
least one selective call receiver having means for receiving
signals addressed to it, characterised in that the base station has

2 means for producing at least two different types of message
signals, in that the base station has means for prefixing each
batch with a synchronisation code word indicative of the message

- type, said synchronisation code word having a bit rate which is the
same for aIl synchronisation code words irrespective of content,

the selective call receiver having means responsive to the receipt

3 of a synchronisation code word for conditioning the selective call
receiver so that it can receive and decode a message signal
addressed to the receiver in a batch concatenated with the received

3 synchronisation code word.
% 3% The selective call system in accordance with the present
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Tel eco Radi"opagi ng, London, England. However the invention may be applied
to systens using other digital paging codes. Appendi x 1 of the
nmentioned book discloses the Specification for a standard Code Format for
use in Wde Area Radiopaging Systems, the details of which will be known by
those skilled in the art. However for the sake of conpl eteness the signal
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messages addressed to it in a particular batch by setting the
modulation, bit rate, frame structure and/or code word structure in
response to the particular synchronisation code word. In the case
of high speed numeric, alpha and alpha-numeric messages, the
duration of a batch is an integer multiple of time duration of a

-

" normal POCSAG batch and as a result the occurrence of a
synchronisation code word always corresponds to a point in time
when all the selective call receivers are activated to receive a
synchronisation code word. A normal, for example standard POCSAG,
selective call receiver realising that it cannot decode a
5 synchronisation code word, poweré down and is reactivated at the
beginning of the next batch. By the synchronisation code word
being sent once every POCSAG batch or multiples thereof, an
operator can transmit a variety of types of signals in the
knowledge that they can be received and recovered by the addressed
selective call receiver. Further by making a batch have a duration
which is an integral multiple of the duration of a normal POCSAG
batch, the frame structure can be such as to be compatible with the
link establishment time.
If desired each batch may include a channel indicator éode
word located for example immediately following the synchronisation
code word. The provision of a channel indicator code word will

permit multiple frequency operation.

20

25

According to a second aspect of the present invention there is
provided a selective call receiver comprising receiving means, a
20 decoding stage coupled to the receiving means and control means
coupled to the decoding stage, wherein the control means has means
for recognising a synchronisation code word indicative of one of at
least two message types and means for conditioning at least the
decoding stage to be able to decode the type of message signal

% concatenated with the synchronisation code word.

This Sheet Has Been Replaced




case of Ja nwsoagresesde word 20 bits, that is bit 2 to bit 21 i rROT{H4E0133
forma @ata field and these are followed by parity check bits. In the case
of an address code word, bits 2 to 19 are address bits, bits 20,21 are
functiof bits and are used to select the fogmat of decodi ng of concatenated
nmessage fjcode words. Appendix 1, subsection 4.1 states that for the sole
transm 4si on of nessages in deC| mal nunbers, 4 bits per character are used
and the Jfunction bi (Theapresent imyenpionsyiideBew be desrribeds BY (wayapE
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charactgr set is used and that the fungition bits are_set to 1
sendi ng{a nessage, tFH&WFAtchS & rdﬁﬂ‘iﬂneﬂrlélsﬁﬁ?tr’ff‘élﬁéﬁlﬁﬁﬂ"’ﬁn ’ﬂér BY¥SPar a
synchr ofi sati on coderigarél 2i $sindiagian 6f thecPOCSAG signal format,

Figure 3 illustrates batch structures of POCSAG and enhanced
° POCSAG numeric and alpha signal formats together with examples of
numeric and alpha code word formats, and
Figure 4 is a simplified block schematic diagram of a pager.
In the drawings the same reference nnmerals.have been used to
" illustrate corresponding features. —
The selective call system shown in Figure 1 comprises a base
station 10 which is equipped with a transmitter 12 and a controller
14 which includes means for formatting sighals to be transmitted,
the signals may comprise pager identity codes (RICs) and/or message
data. The bit rate, mode of modulation, frame structure and code

15

word structure of a message are selected to suit the particular
application.

A plurality of selective call receivers (or pagers) Pl to P4

2 are provided. The pagers are able to roam in and out of fhe

coverage area of the transmitter 12. Each pager P1 to P4 includes
a receiving section 16 tuned to the frequency of the transmitter 12
and a control section 18 which controls the energisation of the
receiving section and the energisation of an alerting device, for
example an acoustic, visual and/or tactile transducer, in the event
of the control section identifying the pager's RIC in a transmitted
message.

- The signal format of the POCSAG or CCIR Radiopaging Code No. 1
will for the sake of comparison be described with reference to
Figure 2. The normal asynchronous POCSAG transmissions from the
base station 10 comprise a series of bursts, each burst comprising
a preamble PA of 576 bits which serve to enable the pagers Pl to P4

25

30

achieve bit synchronisation, followed by concatenated batches of
code words including radio identification codes (RICs) and data

messages. In the interests of brevity the transmission of data

35
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2: beginning of each batch. Thus a nessage conprises an address code word
and conFatemeﬂQ&Gﬁ;sage code words plus a synchronisation coddPGRE34/80133

messages will not be described in detail. However the
transmissions will be assumed to be at 1200 b/s and comprise 2
level, FSK signals. Each batch BO,Bl is arranged identically and
comprises seventeen 32-bit code words. The first code word is a
synchronisation code word SYNC which is used by a pager to
achieve/maintain word synchronisation. The remaining sixteen code
words are paired and each of the eight pairs is termed a frame, Fl
to F8. Each pager is assigned to a particular frame which means
that if it is being paged its RIC will be transmitted in that _

0 frame, say frame F4, and no other. Thus as part of the inherent
battery power conservation feature of POCSAG, the pager must
energise its receiving section 16 firstly to be able to receive the
synchronisation code word and secondly for the duration of its
frame, in this example F4, but for the duration of the other
frames, that is Fl to F3 and F5 to F8, the receiving section 16 can
be de—energised.

18

As mentioned in the preamble there is a desire by paging
operators to be able to implement high rate, that is greater than
1200 bits/second, numeric only, alpha only and alpha-numeric
20 message service in this example which is transparent to users of

normal POCSAG pagers.

In accordance with the present invention this desire for an
upgraded service can be met in a way which is transparent to normal
users of a standard digital paging protocol, such as POCSAG, by
having enhancements in which batch, frame and code word structures
may be different as well as having different (higher) bit rates

- and/or modulation schemes, but maintaining the structure and bit
rate of the synchronisation code word substantially the same. The
duration of an enhanced batch is made a multiple of a standard

batch duration so that periodically, determined by the lowest

25

3 common multiple of the batch durations, all the currently operating
pagers are simultaneously energised to receive the next
synchronisation code word. The synchronisation code words
themselves will for the enhanced paging services either contain

3% coded data which is decoded by a pager and used to condition the
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_requi‘r‘e} at WO&4R8685 nni ng of each new batch. The signal s are gaCIVIBO&/00I1SENt ~
at 12003bits/second as 2-level signals. Wilst the POCSAG code is used
quite quely by paging operators, there is a desire to increase the speed
of nunefic only, alpha only and al pha- humerj c messages, parti cularly in
city argas where there is generally a higher level of radio traffic in a
relatively small radi o coverage area conpared to rural areas where the
radi o cpver age Bi&e& pRitpigiosgabla fbrieceivwingnthe data gnegsage subsdduently
increas{ng the bidnshiteedost H@eepimy%@%]gamans@gréb%@ﬁgsééaFgﬁ o %éf\glr“ d
P Kl PRI T i e N WA Ay
havi ng pepar at camphgbe sasisoeiatiedydavag tausab tiecpsgdrs toiondf LI €sd1lEY
attract|ve. Diagram A of Figure 3 shows the standard POCSAG format
5 comprising a preamble PA and concatenated batches BO to B9, BO to
B9 and so on. At the beginning of each batch there is a 32 bit
synchronisation code word SYNC. At a bit rate of 1200 bits per
second, each batch of seventeen 32 bit code wordg has a duration of
0.4533 seconds. -
10 Diagram B shows an example of a batch structure for enhanced
numeric only messages. In this example each concatenated batch
BNO, BNl has a duration of five standard POCSAG batches, that is
2.266 seconds. As shown in diagrams B and C each numeric batch
BNO, BNl comprises a 32 bit, 1200 bits per second synchronisation
" code word SYNCN and 32 frames, each frame being formed by 8 code
words. Diagram D gives one example of a (28:18 BCH) code word
structure formed by a flag bit, bit 0 which has a binary value 0
for an address code word and 1 for a message code word, bits 1 to
16 for an address, bit 17 for a function bit and bits 18 to 27 for
cyclic redundancy check bits (CRC).

Diagram E illustrates an example of a batch structure for
enhanced alpha messages. Each of the concatenated batches BAO, BAl
has a duration of five standard POCSAG batches, that is 2.266
seconds. As shown in diagrams E and F each alpha batch BAO, BAl
comprises a 32 bit, 1200 bits per second synchronisation code word
SYNCA and 28 frames, each frame being formed by 8 interleaved code

words. Diagram G gives one example of a (32:21 BCH + parity) code

20

25

word strucéare formed by a flag bit, bit 0, bits 1 to 18 for an
address, bits 19,20 for function bits, bits 21 to 30 for CRC bits
and bit 31 for an even parity bit.

30

Diagrams B to G relate to one example of an enhanced numeric
and alpha message structure. However other examples are possible
within a batch structure of 2.266 secs depending on the bit rate

3% and modulation schemes used. The following table summarises one
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An obj'e!t of. e present invention is to inprove the nessage throughput in
a sel eclive ¥ ’F’zg?étem According to one aspect of the M&ﬁ"‘mﬁ

i nventi pn there is provided a selective call system conprising a base
stationjconprising a transmtter for transmtting digital paging signals in
the forfn of batches, each batch includi ng agsynchronisation code word and

concat epat ed message signals, each message signal having an address code
wor d cowcatenatgdhmnth at | east one nessage code mord the bit rate of the

nmessage| si gnal s W thi'n gpach batch b%l ngott he sane, S, ftor transmtting
bat ches] of nmessage signhls and ny o I felrgggl qm fie m@rom ation
code wofd of a batch tolindi Cateﬁ% "fo/héri %aﬂsﬁgwfmr B inits
bat ch; pai d synghy qaigalion code|yworGes  |code Words|a 2,226 Alpha Code
(bits per|Modulation|second to a second Words to
second) {Levels Batch Frame Batch a Frame
5 r n m
2400 2 32 6 21 8
3200 2 32 8 28 , 8
4800 2/4 32 12 21 16 -
10
6400 4 32 16 28 16

Comparing diagrams A,B and E it will be noted that the
synchronisation code words SYNCN and SYNCA occur at the same time
as a standard POCSAG synchronisation code word SYNC. This means
that in a selective call system in which alpha only and numeric
only messages are mixed with standard POCSAG messages transmitted
at 1200 bits per second, an agile pager by detecting the

18

synchronisation code word transmitted once in N frames, where N is
an integer equal to 5 in Figure 3, can adapt itself based on the
20 nature of the sychronsiation code word in readiness to be able to
receive the address code word(s) which follow and, if its RIC
corresponds to that of the pager, be able to decode the
concatenated message code words. A standard POCSAG pager on
detecting the presence of a synchronisation code word of
25 non-standard format simply de-activates its receiver section until
the beginning of either the next following standard POCSAG batch or
the Nth fo%lowing standard POCSAG batch.
Figure 4 illustrates a selective call receiver or pager P
which comprises a radio receiver 20 which is periodically energised
30 to be able to receive a 1200 bits per second synchronisation code
word at the beginning of each batch. The synchronisation code word
is decoded in a decoding stage 22 and is passed to a controller 24
in which it is used to synchronise the pager's clock 26. If the

synchronisation code word is non-standard, that is say SYNCN or
35
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bei ng 't ansWOrML8685t a bit rate which is the same for all the PCT/IB94/00133
synchrorfi sati on code words irrespective of content; and at |east one
selecti e call receiver having nmeans for receiving and decodi ng a nessage
signal gddressed thereto, neans for decodi gg a synchronisation code word
and for jconditioning the selective call receiver to decode a nessage signa

address¢d to the recelver The selective call systemin accordance
with thd prese (Figure 3), the special information contained within it is

recovered and is used by the controller 24 to select the number of
modulation levels in the receiver and to select the bit rate used
in the following message and the other items of information
summarised in the foregoing table. Alternatively, the controller
is preprogrammed with details of different synchronisation code
words and when any one particular synchronisation code word is
received the controller 24 conditions the pager using pre-stored
information relating to that particular code word; In order to be
0 able to detect synchronously the bits in an enhanced numeric, alphg
message or alpha-numeric message which may have a bit rate of
2400Hz, 3200Hz, 4800Hz or 6400Hz, the clock 26 has a frequency of
19200Hz which is supplied to a series of dividers 28,30,32,34 and
36 which respectively divide the clock signal by 16,8,6,4 and 3 to
produce clock frequencies of 1200Hz, 2400Hz, 3200Hz, 4800Hz and
6400Hz. A switch 38 selects one of these frequencies under the

15

control of the controller 24 and is supplied as required to the
relevant parts of the pager, for example to a digital filter 23 at
the front end of the decoding stage 22. The pager P further

20 comprises a RAM 40 for storing decoded numeric and alpha messages.
By actuating an appropriate key or keys on a key pad 42, messages
are read out from the RAM 40 and supplied to a L.C.D. driver 44 for
displaying on a LCD panel 46. One or more alerting transducers are
collectively shown by the box 48. The transducers may provide
audio, visual and/or tactile alerts.

As is known paging signals are frequently transmitted

i

asynchronously in bursts and a pager's receiver 20 is energised in
—~ accordance with a predetermined algorithm in order to detect
preamble PA .which comprises alternate "1"s and "O'"s transmitted at
30 1200 bits per second. When detecting preamble the controller 24

causes the switch 38 to be connected to the output of the divider
28 which amongst other things causes the bandwidth of the digital
filter 23 in the decoding stage to be narrowed. Once preamble has
been detected, the receiver 20 remains energised to detect the

35 synchronisation code word. This code word is examined by the
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d the sane bit rate and fornmat. A selective call receiver can

itself to receive and recover nessages addressed to it in a

de word structure in response to the particular synchronisation

In the case of high speed nuneric, al pha and al pha-nuneric
t he dutentredlersr 24 tmuderermine if it is a standard POCSAG code word or

one identifying one of the enhanced formats, for example as
described with reference to Figure 3. Assuming that it is one of
the latter synchronisation code words, then the controller 24
conditions the pager by for example actuating the switch 38 so that
it selects the output of one of the dividers 30 to 36 which in turn
widens the bandwidth of the digital filter 23 appropriately so that
it can receive the address and message code words contained in the
following batch. If the received RIC corresponﬂh to one assigned
0 to the pager P, it remains energised to process the subsequent
message. Optionally the user may be alerted by the controller 24
causing the alerting transducer(s) 48 to be energised. At the
commencement of each new batch, the synchronisation code word is
~ checked and the pager P is conditioned as necessary in order to be
5 able to receive and process the next batch which may be of a
different format, bit rate and modulation type to the immediately
preceding batch. A decoded message is stored in the RAM 40 and
when convenient to the user the message is read-out and displayed
on the LCD panel 46.
If a user moves from a city area in which the enhanced POCSAG

protocols are used to a rural area where the standard POCSAG

20

protocol is used with a bit rate of 1200 bits per second, no
intervention by the user is required because the synchronisation
code words are always at this bit rate and the pager conditions
itself in accordance with the most recently received
synchronisation code word.

- Messages may be encoded in a suitable manner, for example

25

binary for® numeric messages and ASCII 7 bit characters for alpha

and alpha-numeric messages.

30 It is possible for a paging receiver to be constructed to
receive say only 2 numeric only formats, for example binary and
hexa-decimal, and no standard POCSAG signals. Nevertheless for
system compatibility reasons the bit rate of the synchronisétion
code words is Always the same.

% In an embodiment of the present invention in which the base
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transmissions, the pager receiver remains energised for a

predetermined time period, say 2 minutes, after which it is
de—energised for another predetermined time period after which it
is intermittently energised for 2.266 seconds in.anticipation of

detecting a synchronisation code word.

10
A refinement of the paging system is to have multiple

frequency operation and for the first code word following the
synchronisation code word to comprisg a channel indicator CI

. (Figure 3 diagrams A, B and E) which is unique to each operator.
The pager is preprogrammed with the channel frequencies which are

15
available to it.

If a pager is tuned to one of the permitted
channel frequencies but does not detect any signal for a
predetermined time period, for example 2 minutes, it switches to
another permitted channel frequency and switches on its receiver
for say the period of enhanced batch (2.266 seconds) and looks for
a synchronisation code word and the channel indicator code word
CI. If it recognises both the synchronisation code word and the
channel indicator code word, the pager remains on that channel

frequency.

20

However if it does not, the pager changes to another
channel frequency and looks again for a known channel indicator
code word.

Although the present specification discloses one embodiment of
the invention in detail, the various numerical values given are not
intended to"be limiting.

From reading the present disclosure, other modifications will

25

30
be apparent to persons skilled in the art.

Such modifications may
involve other features which are already known in the design,
manufacture and use of selective call systems and component parts
thereof, and which may be used instead of or in addition to

features already described herein. Although claims have been

35

heet Has Been Replaced

T




| f desi
exanpl e

of a channel

Accord

sel ecti
bat ches
nessage
concat e
code wo
t he nes
transm
code

ed each batch may include a channel indicator code word | ocated for -
i follow ng the synchroni sation code word. T B3N
i ndicator code word will permt multiple frequency operation.
g to a second aspect of the present invention there is provided a
e call receiver for receiving pagimg signals in the form of

each batch conprising a synchroni sati on code word and concat enat ed

2t od v FRATeTEEIR One HLsnEo e RABF LR £ inaitER B sat i on
d bei ngfersuregurisdshanlinik eadersthed tthansthesseape ofiartecdtsdlesuns Of
Tod ot oy Presht Wpkibarifh Mgk aUIHS Ty Dbl EdiEE AT
novel combination of features disclosed herein either explicitly or
implicitly or any generalisation thereof, whether or not it relates
to the same invention as presently claimed in any claim and whether
or not it mitigates any or all of the same technical problems as
does the present invention. The applicants hereby give notice that
new claims may be formulated to such features and/or combinations
of such features during the prosecution of the present applicaﬁzﬁn

10
or of any further application derived therefrom.

15
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1. A selective call system comprising a base station having

means for transmitting digital paging signals in the form of
batches comprising address signals and/or message signals and at
least one selective call receiver having means for receiving
signals addressed to it, characterised in that the base station has
means for producing at least two different types of message
signals, in that the base station has means for prefixing each
batch with a synchronisation code word indicative of the message
type, said synchronisation code word having a bi; rate which ig the
same for all synchronisation code words irrespective of content,
the selective call receiver having means responsive to the receipt
of a synchronisation code word for conditioning the selective call
receiver so that it can receive and decode a message signal
addressed to the receiver in a batch concatenated with the received
synchronisation code word.

2. A system as claimed in Claim 1, characterised in that the
bit rate of the message code words in a batch concatenated with a
synchronisation code word is higher than that of the
synchronisation code word.

3. A system as claimed in Claim 1 or 2, characterised in that
the bit rate of at least one of the.two types of message signal is
at least twice that of the synchronisation code word.

4. A system as claimed in Claim 3, characterised in that the
higher the bit rate of a message signal, the larger the number of

code words to a frame and the higher the number of frames to a
_ batch.
- 5. A system as claimed in Claim 3 or 4, characterised in that

the higher'bit rate message code words are modulated at M-levels,
where M is an even integer equal to at least 2.
| 6. A system as claimed in any one of Claims 1 to 5,
characterised in that the format of an address code word of a
numeric only message is different from the format of an address
code word of an alpha message.
7. A system as claimed in Claim 6, characterised in that
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recei vi g and decodi ng a nessage signal addressed to it, and neans
responsfve WO 4iB68ccodi ng of the synchronisation code word f oPCT/TBI4/00133

conditi®ning the s eiver so that it can decode a nessage
si gnal gddressed ta mngm Hm a batch concatenat ed with the decoded

synchr ofii sati on co

alpha code words of the second type are bit interleaved.

8. A system as claimed in any one of Claims 1 to 7,
characterised in that each batch includes a channel indicator
-codeword.

9., A selective call receiver comprising receiving means, a
decoding stage coupled to the receiving means and control means
coupled to the decoding stage, wherein the control means has means
for recognising a synchronisation code word indicative of one of at
least two message types and means for conditioniﬁg at least the
decoding stage to be able to decode the type of message signall—

0 concatenated with the synchronisation code word.

| 10. A receiver as claimed in Claim 9, characterised in that
the control means includes clock means for producing clock signals
having at least two different frequencies, and in that said control
means causes the clock means to produce a clock signal having the

15
same frequency at the occurrence of each synchronisation code word.
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.applfbén:on. A plurality of selective call receivers (or pagers) Pl1 to-
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section |18 which controls the energisatio t he receiving section and the
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A SELECTIVE CALL SYSTEM

The present invention relates to a selective call system, such

as a paging system, and particularly to a system providing high

speed alpha and numeric message capability.

For convenience of description the present invention will be
described in the context of the CCIR Radiopaging Code No. 1
(otherwise known as POCSAG) which is described in detail in "The
book of the CCIR Radiopaging Code No. 1" published by the
Radiopaging Code Standards Group (RCSG) and obtainable from British

Teleconm,

Radiopaging, London, England.

However the invention may

be applied to systems using other digital paging codes.

Appendix 1 of the mentioned book discloses the Specification

for a standard Code Format for use in Wide Area Radiopaging
Systems, the details of which will be known by those skilled in the

art.

However for the sake of completeness the signal format used

comprises a batch structure consisting of preamble and a succession

of concatenated batches.

Each batch consists of a synchronisation

code word plus 8 frames each comprising 2 code words, making a

total of 17 code words.

code words and message code words each comprising 32 bits.

There are two types of code words, address

In the

case of a message code word 20 bits, that is bit 2 to bit 21
inclusive, form a data field and these are followed by parity check

bits.

In the case of an address code word, bits 2 to 19 are

address bits, bits 20,21 are function bits and are used to select
the formate.of decoding of concatenated message code words.
Appendix 1, subsection 4.1 states that for the sole transmission of

messages in decimal numbers, 4 bits per character are used and the

function bits are set to 00.

Subsection 4.2 refers to an

Alpha-numeric or General Data Format and states that the ISO 7-bit

coded character set is used and that the function bits are set to

11’

When sending a message, the batch structure is maintained and

in particular a synchronisation code word is included at the
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Thus a message comprises an address code
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begi
word and concatenated message code words plus a synchronisation

ng of each batch.

code word as required at the beginning of each new batch. The
signals are generally sent at 1200 bits/second as 2-level signals.
Whilst the POCSAG code is used quite widely by paging operators,
there is a desire to increase the speed of numeric only, alpha only
and alpha—numeric messages, particularly in city areas where there
is generally a higher level of radio traffic in a relatively small
radio coverage area compared to rural areas wherg the radio
coverage area per paging network transmitter is greater. Merely
increasing the bit rate but keeping the same POCSAG frame structure
would in practice mean that the duration of a frame would be
comparable to or less than the link establishment time of a paging
receiver. Furthermore having separate pagers for city and rural

areas is not economically attractive.

An object of the present invention is to improve the message
throughput in a selective call system.

According to one aspect of the present invention there is
provided a selective call system comprising a base station having
means for transmitting digital paging signals in the form of
batches comprising address signals and/or message signals and at
least one selective call receiver having means for receiving
signals addressed to it, characterised in that the base station has
means for producing at least two different types of message
signals, in thaﬁ the base station has means for prefixing each
batch with a synchronisation code word indicative of the message
type, said synchronisation code word having a bit rate which is the
same for all synchronisation code words irrespective of content,
the selective call receiver having meaﬁs responsive to the receipt
of a synchronisation code word for conditioning the selective call
receiver 80 that it can receive and decode a message signal
addressed to the receiver in a batch concatenated with the received
synchronisation code word.

The selective call system in accordance with the present
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RICwill be transnitgeg at \f name, say frame F4, and no other. Thus as
part of the inh conservation feature of POCSAG the
pager mnust ener gl S iving pection 16 firstly to be able to receive
the synchroni satjon code we=e-=&nd seconddy for the duration of its frame,
in this exanpl e P#==put for the duration of the other frames, that is Fl1 to

oeTSES e B HRa AR U 5RO R massaged
which are distinguished by using different synchronisation code
words transmitted at one and the same bit rate and format. A

. selective call receiver can condition itself to receive and recover

messages addressed to it in a particular batch by setting the
modulation, bit rate, frame structure and/or code word structure in
response to the particular synchronisation code word. In the case
of high speed numeric, alpha and alpha—numeric messages, the
duration of a batch is an integer multiple of the duration of a
normal POCSAG batch and as a result the occurrence of a
synchronisation code word always corresponds to a point in time
when all the selective call receivers are activated to receive a
synchronisation code word. A normal, for example standard POCSAG,
selective call receiver realising that it cannot decode a
synchronisation code word, poweré down and is reactivated at the
beginning of the next batch. By the synchronisation code word
being sent once every POCSAG batch or multiples thereof, an
operator can transmit a variety of types of signals in the
knowledge that they can be received and recovered by the addressed
selective call receiver. Further by making a batch have a duration
which is an integral multiple of the duration of a normal POCSAG
batch, the frame structure can be such as to be compatible with the
link establishment time.

If desired each batch may include a channel indicator éode
word located for example immediately following the synchronisation
code word. The provision of a channel indicator code word will
permit multiple frequency operation.

According to a second aspect of the present invention there is
-provided a selective call receiver comprising receiving me;ns, a
decoding stage coupled to the receiving means and control means
coupled to the decoding stage, wherein the control means has means
for recognising a synchronisation code word indicative of one of at
least two message types and means for conditioning at least the
decoding stage to be able to decode the type of message signal

concatenated with the synchronisation code word.
This Sheet Has Been Replaced




operators to be able to inplenent high rate, that is greater.than 1200

bi t s/ second, nuneric only, alpha only and al phe e .f-'ﬁﬁge service in
this exanple enk%ﬁggparent to users of Y POCSA gers. I'n
accordance invention this desire service
can be net |s transparent to nodng t andard
digital pag uch as POCSAG, by hayi in which
bat ch, frame and code mord structures may be di e ag havi ng
different (higher) bit.rates and/or nodulation ' =t ai ni ng the

structure-and bit rate of the synchronisation code wor d substantially the
sanme. The durat iTre pfesentedhwensidnbeilh noy bediesarihed, pyewaf o st andard

example, with reference to the accompanying drawings, wherein:

Figure 1 is a diagram illustrating a selective call system,

Figure 2 is a diagram of the POCSAG signal format,

Figure 3 illustrates batch structures of POCSAG and enhanced
POCSAG numeric and alpha signal formats together with examples of
numeric and alpha code word formats, and

Figure 4 is a simplified block schematic diagram of a pager.

In the drawings the same reference numerals have been used to

illustrate corresponding features.

The selective call system shown in Figure 1 comprises a base
station 10 which is equipped with a transmitter 12 and a controller
14 which includes means for formatting signals to be transmitted,
the signals may comprise pager identity codes (RICs) and/or message
data. The bit rate, mode of modulation, frame structure and code
word structure of a message are selected to suit the particular
application.

A plurality of selective call receivers (or pagers) Pl to P4
are provided. The pagers are able to roam in and out of che
coverage area of the transmitter 12. Each pager Pl to P4 includes
a receiving section 16 tuned to the frequency of the transmitter 12
and a control section 18 which controls the energisation of the
receiving section and the energisation of an alerting device, for
example an acoustic, visual and/or tactile transducer, in the event
of the control section identifying the pager's RIC in a transmitted
message.

The signal format of the POCSAG or CCIR Radiopaging Code No. 1
will for tfle sake of comparison be described with reference to
Figure 2. The normal asynchronous POCSAG transmissions from the
base station 10 comprise a series of bursts, each burst comprising
a preamble PA of Sfﬁ'Bits which serve to enable the pagers Pl to P4
achieve bit synchronisation, followed by concatenated batches of
code words including radio identification codes (RICs) and data

messages. In the interests of brevity the transmission of data
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messages will not be described in detail. However the

transmissions will be assumed to be at 1200 b/s and comprise 2
level, FSK signals. Each batch BO,Bl is arranged identically and

comprises seventeen 32-bit code words. The first code word is a

synchronisation code word SYNC which is used by a pager to

achieve/maintain word synchronisation. The remaining sixteen code

words are paired and each of the eight pairs is termed a frame, F1

to F8. Each pager is assigned to a particular frame which means
that if it is being paged its RIC will be transmitted in that

frame, say frame F4, and no other. Thus as part of the inherent

battery power conservation feature of POCSAG, the pager must

energise its receiving section 16 firstly to be able to receive the

synchronisation code word and secondly for the duration of its
frame, in this example F4, but for the duration of the other
frames, that is F1 to F3 and F5 to F8, the receiving section 16 can

be de—energised.

As mentioned in the preamble there is a desire by paging
operators to be able to implement high rate, that is greater than
1200 bits/second, numeric only, alpha only and alpha-numeric
message service in this example which is transparent to users of

normal POCSAG pagers.

In accordance with the present invention this desire for an
upgraded service can be met in a way which is transparent to normal
users of a standard digital paging protocol, such as POCSAG, by
having enhancements in which batch, frame and code word structures
may be different as well as having different (higher) bit rates
and/or modulation schemes, but maintaining the structure and bit
rate of the synchronisation code word substantially the same. The
duration of an enhanced batch is made a multiple of a standard
batch duration so that periodically, determined by the lowest
common multiple of the batch durations, all the currently operating

pagers are simultaneously energised to receive the next

synchronisation code word. The synchronisation code words

themselves will for the enhanced paging services either contain
coded data which is decoded by a pager and used to condition the
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pager 80 it is capable of receiving the data message subsequenély
transmitted or be of a type which on being recognised by a pager
which has been preprogrammed with these synchronisation code words
and the associated data, causes the pager to condition itself.

Diagram A of Figure 3 shows the standard POCSAG format
comprising a preamble PA and concatenated batches BO to B9, BO to
B9 and so on. At the beginning of each batch there is a2 32 bit
synchronisation code word SYNC. At a bit rate of 1200 bits per
second, each batch of seventeen 32 bit code wordg has a duration of
0.4533 seconds.

Diagram B shows an example of a batch structure for enhanced-
numeric only messages. In this example each concatenated batch
BNO, BNl has a duration of five standard POCSAG batches, that is
2.266 seconds. As shown in diagrams B and C each numeric batch
BNO, BN1 comprises a 32 bit, 1200 bits per second synchronisation
code word SYNCN and 32 frames, each frame being formed. by 8 code
words. Diagram D gives one example of a (28:18 BCH) code word
structure formed by a flag bit, bit O which has a binary value O
for an address code word and 1 for a message code word, bits 1 to
16 for an address, bit 17 for a function bit and bits 18 to 27 for
cyclic redundancy check bits (CRC).

Diagram E illustrates an example of a batch structure for
enhanced alpha messages. Each of the concatenated batches BAQ, BAl
has a duration of five standard POCSAG batches, that is 2.266
seconds. As shown in diagrams E and F each alpha batch BAQO, BAl
comprises a 32 bit, 1200 bits per second synchronisation code word
SYNCA and 28 frames, each frame being formed by 8 interleaved code
words. Diagram G gives one example of a (32:21 BCH + parity) code
word strucfare formed by a flag bit, bit O, bits 1 to 18 for an
address, bits 19,20 for function bits, bits 21 to 30 for CRC bits
and bit 31 for an even parity bit.

Diagrams B to G relate to one example of an enhanced numeric
and alpha message structure. However other examples are possible
within a batch structure of 2.266 secs depending on the bit rate

and modulation schemes used. The following table summarises one
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r n m
2400 2 32 6 21 8
3200 2 32 8 28 8
4800 2/4 32 12 21 16
6400 4 32 16 28 16

Comparing diagrams A,B and E it will be noted that the
synchronisation code words SYNCN and SYNCA occur at the same time
as a standard POCSAG synchronisation code word SYNC. This means
that in a selective call system in which alpha only and numeric
only messages are mixed with standard POCSAG messages transmitted
at 1200 bits per second, an agile pager by detecting the
synchronisation code word transmitted once in N frames, where N is
an integer equal to 5 in Figure 3, can adapt itself based on the
nature of the sychronsiation code word in readiness to be able to
receive the address code word(s) which follow and, if its RIC
corresponds to that of the pager, be able to decode the
concatenated message code words. A standard POCSAG pager on
detecting the presence of a synchronisation code word of
non-standard format simply de—activates its receiver section until
the beginning of either the next following standard POCSAG batch or
the Nth following standard POCSAG batch.

Figure 4 illustrates a selective call receiver or pager P
which comprises a radio raceiver 20 which is periodically energised
to be able to receive a 1200 bits per second synchronisation code
word at the beginning of each batch. The synchronisation code word
is decoded in a decoding stage 22 and is passed to a controller 24
If the

synchronisation code word is non—standard, that is say SYNCN or

in which it is used to synchronise the pager's clock 26.
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modulation levels in the receiver and to select the bit rate used
in the following message and the other items of information
summarised in the foregoing table. Alternatively, the controller
is preprogrammed with details of different synchronisation code
words and when any one particular synchronisation code word is
received the controller 24 conditions the pager using pre~stored
information relating to that particular code word; In order to be
able to detect synchronously the bits in an enhanced numeric, alpha
message or alpha—numeric message which may have a bit rate of -
2400Hz, 3200Hz, 4800Hz or 6400Hz, the clock 26 has a frequency of
19200Hz which is supplied to a series of dividers 28,30,32,34 and
36 which respectively divide the clock signal by 16,8,6,4 and 3 to
produce clock frequencies of 1200Hz, 2400Hz, 3200Hz, 4800Hz and
6400Hz. A switch 38 selects one of these frequencies under the
control of the controller 24 and is supplied as required to the
relevant parts of the pager, for example to a digital filter 23 at
the front end of the decoding stage 22. The pager P further
comprises a RAM 40 for storing decoded numeric and alpha messages.
By actuating an appropriate key or keys on a key pad 42, messages
are read out from the RAM 40 and supplied to a L.C.D. driver 44 for
displaying on a LCD panel 46. One or more alerting transducers are
collectively shown by the box 48. The transducers may provide
audio, visual and/or tactile alerts.

As is known paging signals are frequently transmitted
asynchronously in bursts and a pager's receiver 20 is energised in
accordance with a predetermined algorithm in order to detect
preamble PA Which comprises alternate ''l1"s and "O"s transmitted at
1200 bits per second. When detectihg preamble the controller 24
causes the switch 38 to be commnected to the output of the divider
28 which amongst other things causes the bandwidth of the digital
filter 23 in the decoding stage to be narrowed. Once preamble has
been detected, the receiver 20 remains energised to detect the

synchronisation code word. This code word is examined by the
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controller 24 to determine if it is a standard POCSAG code word or

9 e

one identifying one of the enhanced formats, for example as
described with reference to Figure 3. Assuming that it is one of
the latter synchronisation code words, then the controller 24
conditions the pager by for example actuating the switch 38 so that
it selects the output of one of the dividers 30 to 36 which in turn
widens the bandwidth of the digital filter 23 appropriately so that
it can receive the address and message code words contained in the
following batch. If the received RIC corresponds to one assigned
to the pager P, it remains energised to process the subsequent
message. Optionally the user may be alerted by the controller 24
causing the alerting transducer(s) 48 to be energised. At the
commencement of each new batch, the synchronisation code word is
checked and the pager P is conditioned as necessary in order to be
able to receive and process the next batch which may be of a
different format, bit rate and modulation type to the immediately
preceding batch. A decoded message is stored in the RAM 40 and
when convenient to the user the message is read—out and displayed
on the LCD panel 46.

If a user moves from a city area in which the enhanced POCSAG
protocols are used to a rural area where the standard POCSAG
protocol is used with a bit rate of 1200 bits per second, no
intervention by the user is required because the synchronisation
code words are always at this bit rate and the pager conditions
itself in accordance with the most recently received
synchronisation code word.

Messages may be encoded in a suitable manner, for example
binary for® numeric messages and ASCII 7 bit characters for alpha
and alpha—numeric messages.

It is possible for a paging receiver to be constructed to
receive say only 2 numeric only formats, for example binary and
hexa-decimal, and no standard POCSAG signals. Nevertheless for
system compatibility reasons the bit rate of the synchronisétion
code words is Qlways the same.

In an embodiment of the present invention in which the base
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station transmissions of several selective call systems are
synchronised, there is no necessity to transmit preamble at the
beginning of each burst transmission.

If a2 user switches on his pager which is unable to receive any
synchronisation code word for example because there are no
transmissions, the pager receiver remains energised for a
predetermined time period, say 2 minutes, after which it is
de—energised for another predetermined time period after which it
is intermittently energised for 2.266 seconds in anticipation of
detecting a2 synchronisation code word.

A refinement of the paging system is to have multiple
frequency operation and for the first code word following the
synchronisation code word to comprise a channel indicator CI

(Figure 3 diagrams A, B and E) which.is unique to each operator.
The pager is preprogrammed with the channel frequencies which are
available to it. If ; pager is tuned to one of the permitted
channel frequencies but does not detect any signal for a
predetermined time period, for example 2 minutes, it switches to
another permitted channel frequency and switches on its receiver
for say the period of enhanced batch (2.266 seconds) and looks for
a synchronisation code word and the channel indicator code word
CI. If it recognises both the synchronisation code word and the
channel indicator code word, the pager remains on that channel
frequency. However if it does not, the pager changes to another
channel frequency and looks again for a known chanmnel indicator
code word.

Although the present specification discloses one embodiment of
the invention in detail, the various numerical values given are not
intended to°be limiting.

From reading the present disclosure, other modifications will
be apparent to persons skilled in the art. Such modifications may
involve other features which are already known in the design,
manufacture and use of selective call systems and component parts
thereof, and which may be used instead of or in addition to

features already described herein. Although claims have been
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formulated in this application to particular combinations of
features, it should be understood that the scope of the disclosure
of the present application also includes any novel feature or any
novel combination of features disclosed herein either explicitly or
implicitly or any generalisation thereof, whether or not it relates
to the same invention as presently claimed in any claim and whether
or not it mitigates any or all of the same technical problems as
does the present invention. The applicants hereby give notice that
new claims may be formulated to such features and/or combinations
of such features during the prosecution of the present applicaizﬁn

or of any further application derived therefrom.
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synchroni sation c is means that in a selective call system
in which al pha only ahd nureri c only nmessages ar éhﬁﬁbcetdiamBéehRsﬁlﬁadard
POCSAG nessages transmtted at 1200 bits per seco ger by
detecting the synchronisation code word transnltt anes, where
Nis an integer equal to 5 in Figure 3, ¥an adapt |tse s n the
nature of the sychronsiation code word in readiness to be able to receive

t he addresscmms\y\ord(s) which follow and, if its RIC corresponds to that.

: decode t he concatenated nmessage code words. A
gI aﬁlggr Sag&’sA ?pggj%?set (ﬁ)ct:.ve call system comprising a bastgaJ station having

means for transmitting digital paging signals in the form of
batches comprising address signals and/or message signals and at
least one selective call receiver having means for receiving
signals addressed to it, characterised in that the base station has
means for producing at least two different types of message
signals, in that the base station has_means for prefixing each
batch with a synchronisation code word indicative of the message
type, said synchronisation code word having a bi; rate which ig the
same for all synchronisation code words irrespective of content,
the selective call receiver having means responsive to the receipt
of a2 synchronisation code word for conditioning the selective call
receiver so that it can receive and decode a message signal _
addressed to the receiver in a batch concatenated with the received
synchronisation code wbrd.

2. A system as claimed in Claim 1, characterised in that the
bit rate of the message code words in a batch concatenated with a
synchronisation code word is higher than that of the
synchronisation code word.

3. A system as claimed in Claim 1 or 2, characterised in that
the bit rate of at least one of the.two types of message signal is
at least twice that of the synchronisation code word.

4. A system as claimed in Claim 3, characterised in that the
higher the bit rate of a message signal, the larger the number of
code words to a frame and the higher the number of frames to a
batch.

5. A system as claimed in Claim 3 or 4, characterised in that
the higher®*bit rate message code words are modulated at M-levels,
where M is an even integer equal to at least 2. |

6. A system as claimed in any one of Claims 1 to 5,
characterised in that the format of an address code word of a

numeric only message is different from the format of an address

code word of an alpha message. REPLACEMENT SHEE

7. A system as claimed in Claim 6, characterised in that

03 MAR 1997 |
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detecting the presence of a synchronisation code word of non-standard
format sinply de-activates its receiver section until the begi nning of
either the next follow ng standard POCSAG batch or the Nth foll ow ng

st andard POCSAG bat ch. Figure 4 illustrates a selective call receiver
or pager P which conprises a radio receiver 20 mﬂn mlm lmﬂm Iy
energised to be able to receive a 1200 bits per ation code
word at the begi nning of each batch. Theéiynchronlsétlon Code word is

decoded in a decoding stage 22 and is paS5Sed to a controller

24 in which it

I's used to synchronise the pager's clock 26. If the synchronisation code

word i s nonalfrendadel, wdridat of scheaygeIMClype are bit interleaved.

8. A system as claimed in any one of Claims 1 to 7,

characterised in that each batech includes a channel indicator

- codeword.

9. A selective call receiver comprising receiving means, a

decoding stage coupled to the receiving means and control means

coupled to the decoding stage, wherein the control means has means

for recognising a synchronisation code word indicative of one of at

least two message types and means for conditioniﬁg at least the

decoding stage to be able to decode the type of message

concatenated with the synchronisation code word.

signal

10. A receiver as claimed in Claim 9, characterised in that

the control means includes clock means for producing clock signals

having at least two different frequencies, and in that said control

means causes the clock means to produce a clock signal having the

same frequency at the occurrence of each synchronisation code word.

————
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A SELECTIVE CALL SYSTEM

ABSTRACT

A selective call system, such as a digital paging

system, which is able to provide a faster message

service than is possible with a standard protocolf

Messages are sent in batches and each batch is pre-
fixed by a synchronisation_code word which is always
sent at the same bit rate irrespective of the bit rate
used for the message code words in the batches. A
selective call receiver (P) in response to the receipt
of a synchronisation code ‘word is able to condition
itself to Dbe 'able to receive and decode the
concatenated message. The faster message service can
offer message formats which differ in bit rates, frame
structures, code worxrd strgctures and/or number of

modulation levels.

FIGURE 3B AND C

03 MAR 1997
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SYNCA (Figure 3), the special information contained within it is recovered
and is used by the controller 24 to select the nunber of nodul ation |evels
in the receiver and to select the bit rate used in the followi ng nessage
and the other itenms of information summarised in the foregoing table.
Alternatively, the controller is preprogrammed with details of different
synchroni sati on code words and when any one particul ar synchroni sati on code
word is received the controller 24 condi4ions the pager using pre-stored
information relating to that particul ar ‘code word. In order to be able to
detect synchronously the bits in an enhanced nuneric, al pha nessage or

al pha- nuneri c nessage which nmay have a bit rate of 2400Hz, 3200Hz, 4800Hz
or 6400Hz, the clock 26 has a frequency of .

TXT‘ TRx
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19200Hz which is supplied to a series of dividers 28, 30, 32,34 and 36 which
respectively divide the clock signal by 16,8,6,4 and 3 to produce clock
frequenci es of 1200Hz, 2400Hz, 3200Hz, 4800Hz and 6400Hz. A switch 38

sel ects one of these frequencies under the control of the controller 24 and
I's supplied as required to the relevant parts of the pager, for exanple to
a digital filter 23 at the front end ofy the decodi ng stage 22. The pager P
further conprises a RAM 40 for storingddecoded nuneric and al pha nessages.
By actuating an appropriabgs fy or keys on a key pad 42, nessages are read
out fromthe RAM40 and slpplied to a L.C.D. driver 44 for displzﬁing on a
LCD panel 46. One or nnre_aﬁanting transducers are collectively own by-
t he box 48. The fransducers ndy provide )

PA |/ BO || BT [[B2] B3|/ B4||B5]]B6|{|B7 | B8 {|BI|¢ BO

( _
. FIG. 3A

. 2.266s . 2.266s
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audi o, visual and/or tactile alerts. As is known paging signals are
frequently transmtted asynchronously in bursts and a pager's receiver 20
is energised in accordance with a predetermined algorithmin order to
detect preanble PA which conprises alternate "I"s and "0"s transmtted at
1200 bits per second. \Wen detecting preanble the controller 24 causes the
switch 38 to be connected to the output gf the divider 28 which anongst

ot her things causes the bandwi dth of theddigital filter 23 in the decoding
stage to be narrowed. Once preanbl e has been detected, the receiver 20
remai ns energi sed to detect the synchronisation code mord Thi s code word,
I s exam ned by the 2
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DESCRIPTION -
A SELECTIVE CALL SYSTEM

The present invention relates to a selective call system, such
as a paging system, and particularly to a system providing high

speed alpha and numeric message capability.

For convenience of description the present invention will be
described in the context of the CCIR Radiopaging Code No. 1
(otherwise known as POCSAG) which is described in detail in "The
book of the CCIR Radiopaging Code No. 1" published by the
Radiopaging Code Standards Group (RCSG) and obtainable from British
Telecom, Radiopaging, London, England. However the invention may
be applied to systems using other'digital paging codes.

Appendix ! of the mentioned book discloses the Specification
for a standard Code Format for use in Wide Area Radiopaging
Systems, the details of which will be known by those skilled in the
art. However for the sake of completeness the signal format used
comprises a baﬁc@ structure consisting of preamble and a succession
of concatenated batches. Each batch consists of a synchronisation
code word plus 8 frames each comprising 2 code words, making a

total of 17 code words. There are two types of code words, address
 code words and message code words each comprising 32 bits. In the

case of a message code word 20 bits, that is bit 2 to bit 21
inclusive, form a data field and these are followed by parity check
bits. 1In the case of an address code word, bits 2 to 19 are
address bits, bits 20,21 are function bits and are used to select
the format.of decoding of concatenated message code words.

Appendix 1, subsection 4.1 states that for the sole transmission of
messages in decimal numbers, 4 bits per character are used and the
function bits are set to 00. Subsection 4.2 refers to an
Alpha-numeric or General Data Format and states that the ISO 7-bit
coded character set is used and that the function bits are set to
1l. When sending a message, the batch structure is maintained and

"in particular a synchronisation code word is included at the



controller 24 to determne if it is a standard POCSAG code word or one

I denti.fying one of the enhanced formats, for exanple as described with
referénce to Figure 3. Assuming that it is one of the latter
synchroni sati on code words, then the controller 24 conditions the pager by
for-exanpl e actuating the switch 38 so thgt It selects the output of one of
the dividers 30 to 36 which in turn wi den§ the bandwi dth of the digita

lior ds. cont a DERTINGG AEEASH Pl R 8 essaR ORISR ATYAHTERE SPBWHHds Lo
ecags, Jop: PHRHeRREy Tedige B oA S oA AIaRD codbuodagen
the al erti ng requirediatthe bgginaingofeachmavgbatehl. The sigeals are generally sent at
1200 bits/second as 2-level signals. Whilst the POCSAG code is used quite
widely by paging operators, there is a desire to increase the speed of numeric
only, alpha only and alpha-numeric messages, particularly in city areas where
there is generally a higher level of radio traffic in a relatively small radio
covefage area compared to rural areas where the radio coverage area per
paging network transmitter is greater.' Merely increasing the bit rate but
keeping the same POCSAG frame structure would in practice mean that the
duration of a frame would be comparable to or less than the link establishment
time of a paging receiver. Furthermore having separate pagers for city and

rural areas is not economically attractive.

An object of the present invention is to improve the message
throughput in a selective call system.

According to one aspect of the present invention there is provided a
selective call system comprising a base station comprising a transmitter for

transmitting digital paging signals in the form of batches, each batch including

a synchronisation code word and concatenated message signals, each

message signal having an address code word concatenated with at least one

message code word, the bit rate of the message signals within each batch

being the same, means for transmitting batches of message signals and

means for configuring the synchronisation code word of a batch to indicate the

bit rate of the message signals in its batch; said synchronisation code word
being transmitted at a bit rate which is the same for all the synchronisation
code words irrespective of content; and at least one selective call receiver

having means for receiving and decoding a message signal addressed

thereto, means for decoding a synchronisation code word and for conditioning

the selective call receiver to decode a message signal addressed to the

receiver.

The selective call system in accordance with the present - REPLACEMENT SHEET

05 DEC 1998




3 checked
ol receive
bt rate and

and the pager P is conditioned as necessary in ofd§r to be able
and process the next batch which may be of a diffle e
nodul ation type to the inmediately preceding batgh.} A
stored in the RAM 40 and when conveni ent o the
_ read-out and di splayed on the LCD panel | f a user noves om a
city area in, h_the nhance dcﬁg coI S

where the stW&Q&BnMgﬁéopﬁ Aey of ?"?eﬁsébg?%g}fﬁ ?;eger

second, no | Gis?ihp@l%hbé%ﬂsﬁ@%ﬁé‘réﬁt sﬁ'lch?&ﬂsétﬁﬁ! ESTPWBRIY ignsiiteldratrgreat i on
code words are always at th bit rate and the pager conditions
and the same bit rate and format A selective call receiver can condition itself

aecoded

to receive and recover messages addressed to it in a particular batch by
setting the modulation, bit rate, frame structure and/or code word structure in
response to the particular synchronisation code word. In the case of high
speed numeric, alpha and alpha-numeric messages, the duration of a batch is
an integer fnultiple of the duration of a normal POCSAG batch and as a result
the occurrence of a synchronisation code word always corresponds to a point
in time when all the selective call receivers are activated to receive a
synchronisation code word. A normal, for example standard POCSAG,
selective call receiver realising that it cannot decode a synchronisation code
word, powers down and is reactivated at the beginning of the next batch. By
the synchronisation code word being sent once every POCSAG batch or
multiples thereof, an operator can transmit a variety of types of signals in the
knowledge that they can be received énd recovered by the addressed
selective call receiver. Further by making a batch have a duration which is an
integral multiple of the duration of-a normal POCSAG batch, the frame
structure can be such as to be compatible with the link establishment time.

If desired each batch may include a channel indicator code word
located for example immediately following the synchronisation code word.
The provision of a channel indicator code word will permit muitiple frequency
operation.

According to a second aspect of the present invention there is provided
a selective call receiver for receiving paging signals in the form of batches,

each batch comprising a synchronisation code word and concatenated

message signals, each message signal comprising an address code word

concatenated with.at least one message code word, and the synchronisation

code word being configured to indicate the transmission characteristics of the

message signals in its batch, said synchronisation code word being

transmitted at a bit rate which is the same for all the synchronisation code




itself in accordance with the nost recently received synchronisation code
word. Messages nmay be encoded in a suitable manner, for exanple binary
for nuneric nmessages and ASCI|I 7 bit characters for al pha and al pha-nuneric
nmessages. It is possible for a paging receiver to be constructed to
receive.say only 2 nuneric only formats, jggr exanpl e binary and
_hexa-decimal, and no standard POCSAG signals. Nevertheless for system
conpatibility.reasons the bit rate of the synchronisation code words is

f lh\ga)t/);s te he. s Words irresplecr:}ivaenofe chbn?gﬁt[TE{ét secifecttlv%ecé:flrr%?: f?/ter Eé‘r‘ﬁ%ﬂts#na nmégnsv\@drc h

receiving and decoding a message signal addressed to it, and means
Jresponsive to the decoding of the synchronisation code word for conditioning
_vthe selective call receiver so that it can decode a message signal addressed

to the receiver in a batch concatenated with the decoded synchrorgirsation code

-

word.
s rt——————————
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The present invention will now be described, by way of
example, with reference to the accompanying drawings, wherein:

Figure 1 is a diagram illustrating a selective call system,

Figure 2 is a diagram of the POCSAG signal format,

Figure 3 illustrates batch structures of POCSAG and enhanced
POCSAG numeric and alpha signal formats together with examples of
numeric and alpha code word formats, and

Figure 4 is a simplified block schematic diagram of a pager.

In the drawings the same reference numerals have been used to

. iltustrate corresponding features.

The selective call system shown in Figure 1 comprises a base
station 10 which is equipped with a transmitter 12 and a controller
14 which includes means for formatting signals to be transmitted,
the signals may comprise pager identity codes (RICs) and/or message
data. The bit rate, mode of modulation, frame structure and code
word structure of a message are aelected-to suit the particular
application.

A plurality of selective call receivers (or pagers) Pl to P4
are provided. The pagers are able to roam in and éut of fhe
coverage area of the transmitter 12. Each pager Pl to P4 includes
a receiving section 16 tuned to the frequency of the transmitter 12
and a control section 18 which controls the energisation of the
receiving section and the energisation of an alerting device, for
example an acoustic, visual and/or tactile transducer, in the event
of the control section identifying the pagef'a RIC in a transmitted
message.

The signal format of the POCSAG or CCIR Radiopaging Code No. 1
will for tRe sake of comparison be described with reference to
Figure 2. The normal asynchronous POCSAG transmissions from the
base station 10 comprise a series of bursts, each burst comprising
a preamble PA of 576 bits which serve to enable the pagers P1 to P4
achieve bit synchronisation, followed by concatenated batches of
code words including radio identification codes (RICs) and data
messages. In the interests of brevity the transmission of data



synchroni sed, there is no necessity to transmt preanbl fre

of. each burst transm ssion. If a user switches on hﬂﬁﬂﬁﬁéuﬁ
unabl e to receive any synchronisation code word for -ex ecause ther
are no transm ssions, the pager receiver renmains energilsqd égrogcms
predeterm ned tine period, say 2 mnutes, after which it ils e- ener gi se
for another predeterm ned tine period afker which it i HTTENTT Y
energi sed for 2.266 seconds in anticipatdon of detecting a synchronisat

code word. A refinenent of the paging systemis to T'tiple
frequency opeledsigus it friyr bledddcrEbed AHE duPALL f OlbQu¢dId chbe

synchr oni sat itggngu(:)icl%ig\gg dwitl?L gg srssiuggd atoc fggnggllzior&d{’%ita%rd gloxnprise 2
level, FSK signals. Each batch BO,Bl is arranged identically and
comprises seventeen 32-bit code words. The first code word is a
synchronisation code word SYNC which is used by a pager to
achieve/maintain word synchronisation. The remaining sixteen code
words are paired and each of the eight pairs is termed a frame, F1
to F8. Each pager is assigned to a particular frame which means
that if it is being paged its RIC will be transmitted in that
frame, say frame F4, and no other. Thus as part of the inherent
battery power conservation feature of POCSAG, the pager must
energise its receiving section 16 firstly to be able to receive the
synchronisation code word and secondly for the duration of its
frame, in this example F4, but for the duration of the other
frames, that is Fl1 to F3 and F5 to F8, the receiving section 16 can
be de—energised.

As menticned in the preamble there is a desire by paging
operators to be able to implement high rate, that is greater than
1200 bits/second, numeric only, alpha only and alpha-numeric
message service in this example which is transparent to users of
normal POCSAG pagers.

In accordance with the present invention this desire for an
upgraded service can be met in a way which is transparent to normal
users of a standard digital paging protocol, such as POCSAG, by

‘having enhancements in which batch, frame and code word structures
may be different as well as having different (higher) bit rates
and/or modulation schemes, but maintaining the structure and bit
rate of the synchronisation code word substantially the same. The
duration of an enhanced batch is made a multiple of a standard
batch duration so that periodically, determined by the lowest
common multiple of the batch durations, all the currently operating
pagers are simultaneously energised to receive the next
synchronisation code word. The synchronisation code words
themselves will for the enhanced paging services either contain
coded data which is decoded by a pager and used to condition the



"Qager

(Figure 3 diagrans A, B and E) which is unique to ea _ g
It .

I s preprogrammed with the channel frequencies which jaRg

a pager is tuned to one of the permtted channel fr @ ES 0gs |not
detect any signal for a predetermined time period, f ewm_n tles,
it switches to another permitted channel frequency ahd}s es on its
.receiver for say the period of enhanced batch (2.266]s¢conds}—ert~Tooks for
a synchroni sati on code word and the chamnel indicatof code word Cl. it

recogni ses both the synchronisation cod& word and th et 1 ndl cat or

Cote oo AR BT 08 I She LVl OB Uil
known channdiranpspeittedopr be of a type which on being recognised by a pager

which has been preprogrammed with these synchronisation code words

and the associated data, causes the pager to condition itself.

Diagram A of Figure 3 shows the standard POCSAG format
comprising a preamble PA and concatenated batches BO to B9, BO to
B9 and so on. At the beginning of each batch there is a 32 bit
synchronisation code word SYNC. At a bit rate of 1200 bits per
second, each batch of seventeen 32 bit code wordg has a duration of

- 0.4533 seconds.

Diagram B shows an example of a batch structure for enhanced
numeric only messages. In this example each concatenated batch
BNO, BNl has a duration of five standard POCSAG batches, that is
2.266 seconds. As shown in diagrams B and C each numeric batch
BNO, BN1 comprises a 32 bit, 1200 bits per second synchronisation
code word SYNCN and 32 frames, each f{gme being formed. by 8 code
words. Diagram D gives one example of a (28:18 BCH) code word
structure formed by a flag bit, bit 0 which has a binary value 0
for an address code word and 1 for a message code word, bits 1 to
16 for an address, bit 17 for a function bit and bits 18 to 27 for
cyclic redundancy check bits (CRC).

Diagram E illustrates an example of a batch structure for
enhanced alpha messages. Each of the concatenated batches BAO, BAl
has a duration of five standard POCSAG batches, that is 2.266
seconds. As shown in diagrams E and F each alpha batch BAO, BAl
comprises a 32 bit, 1200 bits per second synchronisation code word
SINCA and ‘28 frames, each frame being formed by 8 interleaved code

 words. Diagram G gives one example of a (32:21 BCH + parity) code
word strucfﬁre formed by a flag bit, bit 0, bits 1 to 18 for an
address, bits 19,20 for function bits, bits 21 to 30 for CRC bits
and bit 31 for an even parity bit.

Diagrams B to G relate to one example of an enhanced numeric
and alpha message structure. Hoéever other examples are possible
within a batch structure of 2.266 secs depending on the bit rate
and modulation schemes used. The following table summarises one



code word. Al t hough the present specification discloses one enbodi ment

of the’'invention in detail, the various nunerical values given are not
infended to be limting. From readi ng t he present -y el
nodi fications will be apparent to persons skilled in thgtg&&ﬁ’gr‘ih&%
nodi fications may involve other features which are al tegdy known in the

.design, manufacture and use of selective call systens |ajd GHDEC4M8 par i s
t hereof, and which may be used instead 8f or in additijof to features
al ready descri bed herein. Although clalins have been
scheme: :
Number of Number to
Numeric |Number of |Alpha Number of
Frames to]Numeric Frames to;Interleaved
Bit Rate a 2.266 Code Words|a 2.226 |Alpha Code
(bits per|Modulation|second to a second Words to
second) |Levels Batch Frame Batch a Frame
T n m
2400 2 32 6 21 8
3200 2 32 8 28 8
4800 2/4 32 12 21 16
6400 4 32 16 28 16

Comparing diagrams A,B and E it will be noted that the
synchronisation code words SYNCN and SYNCA occur at the same time
as a standard POCSAG synchronisation code word SYNC.
that in a selective call system in which alpha only and numeric
only messages are mixed with standard POCSAG messages transmitted

This means

at 1200 bits per second, an agile pager by detecting the
synchronisation code word transmitted once in N frames, where N is
an integer equal to 5 in Figure 3, can adapt itself based on the
nature of the sychronsiation code word in readiness to be able to
receive the address code word(s) which follow and, if its RIC
corresponds to that of the pager, be able to decode the
concatenated message code words. A standard POCSAG pager on
detecting the presence of a synchronisation code word of
non—standard format simply de—activates its receiver section until
the beginning of either the next following standard POCSAG batch or
the Nth following standard POCSAG batch.

Figure 4 illustrates a selective call receiver or pager P
which comprises a radio receiver 20 which is periodically energised
to be able to receive a 1200 bits per'aecond synchronisation code
word at the beginning of each batch.
is decoded in a decoding stage 22 and is passed to a controller 24
in which it is used to synchronise the pager's clock 26. If the
synchronisation code word is non-standard, that is say SYNCN or

The synchronisation code word



12 fornulated in this application to particul ar conbi nat ans..of
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SYNCA (Figure 3), the special information contained within it is
recovered and is used by the controller 24 to select the number of
modulation levels in the receiver and to select the bit rate used
in the following message and the other items of information
summarised in the foregoing table. Alternatively, the controller
is preprogrammed with details of different synchronisation code
words and when any one particular synchronisation code word is
received the controller 24 conditions the pager using pre—stored
information relating to that particular code word; In order to be
able to detect synchronously the bits in an enhanced numeric, alpha
message or alpha-numeric message which may have a bit rate of .
2400Hz, 3200Hz, 4800Hz or 6400Hz, the clock 26 has a fregquency of
19200Hz which is supplied to a series of dividers 28,30,32,34 and
36 which respectively divide the clock signal by 16,8,6,4 and 3 to
produce clock frequencies of 1200Ez, 2400Hz, 3200Hz, 4800Hz and
6400Hz. A switch 38 selécts one of these frequencies under the
control of the controller 24 and is supplied as required to the
relevant parts of the pager, for example to a digital filter 23 at
the front end of the decoding stage 22. The pager P further
comprises a RAM 40 for storing decoded numeric and alpha messages.
By actuating an appropriate key or keys on a key pad 42, messages
are read out from the RAM 40 and supplied to a L.C.D. driver 44 for
displaying on a LCD panel 46. One or more alerting transducers are
collectively shown by the box 48. The transducers may provide
audio, visual and/or tactile alerts. '

As is known paging signals are frequently transmitted
asynchronously in bursts and a pager's receiver 20 is energised in
accordance with a predetermined algorithm in order to detect
preamble PA “hich comprises altermate "1"s and "O"s transmitted at
1200 bits per second. When detecting preamble the controller 24
causes the switch 38 to be connected to the output of the divider
28 which amongst other things caﬁses the bandwidth of the digital
filter 23 in the decoding stage to be narrowed. Once preamble has
been detected, the receiver 20 remains energised to detect the
synchronisation code word. This code word is examined by the



f eat ur es,

pr esent appllcatlon al so includes any novel feature OREEHMF-

It should be understood that the scope of , 1t he

conbi nation of features disclosed herein either explii Y or Ilaltly or
any generalisation thereof, whether or not it relat _ @? nqvent i on
as presently clainmed in any claimand whether or not}i 9\ Igat es anp or
.all of the sane technical problens as does the preseht e

appl i cants her.eby give notice that new®l ai ns may be{fornul ated to suc

features and/ or conbi nati ons of such features during-tre=prosecuti on of the
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one identifying one of the enhanced formats, for example as
described with reference to Figure 3. Assuming that it is one of
the latter synchronisation code words, then the controller 24
conditions the pager by for example actuating the switch 38 so that
it selects the output of one of the dividers 30 to 36 which in turn
widens the bandwidth of the digital filter 23 appropriately so that
it can receive the address and message code words contained in the
following batch. If the received RIC corresponds to one assigned
to the pager P, it remains energised to process the subsequent
message. Optionally the user may be alerted by the controller 24
causing the alerting transducer(s) 48 to be energised. At the
commencement of each new batch, the synchronisation code word is
checked and the pager P is conditioned as necessary in order to be
able to receive and process the next batch which may be of a
different format, bit rate and modulation type to the immediately
preceding batch. A decoded message is stored in the RAM 40 and
when convenient to the user the message is read—out and displayed
on the LCD panel 46. _

If a user moves from a city area in which the enhanced POCSAG
protocols are used td a rural area where the standard POCSAG
protocol is used with a bit rate of 1200 bits per second, no
intervention by the user is required because the synchronisation
code words are always at this bit rate and the pager conditions
itself in accordance with the most recently received
synchronisation code word.

Messages may be encoded in a suitable manner, for example
binary fore numeric messages and ASCII 7 bit characters for alpha
and alpha-numeric messages.

It is possible for a paging receiver to be éonstructed to
receive say only 2 numeric only formats, for example binary and
hexa-decimal, and no standard POCSAG signals. Nevertheless for
system compatibility reasons the bit rate of the synchronisétion
code words is Qlways the same.

In an embodiment of the present invention in which the base
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station transmissions of several selective call systems are
synchronised, there is no necessity to transmit preamble at the
beginning of each burst transmission.

If a user switches on his pager which is unable to receive_any
synchronisation code word for example because there are no
transmissions, the pager'receiver remains energise@ for a
predetermined time period, say 2 minutes, after which it is
de—energised for another predetermined time period after which it
is intermittently energised for 2.266 seconds in anticipation of

detecting a synchronisation code word.

A refinement of the paging system is to have multiple
frequency operation and for the first code word following the
synchronisation code word to comprisg a channel indicator CI

. (Figure 3 diagrams A, B and E) which is unique to each operator.

The pager is preprogrammed with the channel frequencies which are
available to it. If a pager is tuned to one of the permitted
channel frequencies but does not detect any signal for a
predetermined time period, for example 2 minutes, it switches to
another permitted chamnel frequency and switches on its receiver
for say the pefiod of enhanced batch (2.266 seconds) and looks for
a synchronisation code word and the channel indicator code word
CI. If it recognises both the synchronisation code word anﬂ the
channel indicator code word, the pager remains on that channel
frequency. However if it does not, the pager changes to another
channel frequency and looks again for a known channel indicator
code word.

Although the present specification discloses one embodiment of
the invention in detail, the various numerical values given are not
intended to®be limiting.

From reading the present disclosure, other modifications will
be apparent to persons skilled in the art. Such modifications may
involve other features which are already known in the designm,
manufacture and use of selective call systems and component parts
thereof, and which may be used instead of or in addition to

features already described herein. Although claims have been



1. A selective call system conpri sing: a base station (10) having a
transmrtter (12) for transmtting digital paging signals in the form of

bat ches (Bn, BNn, BAn), each batch including a synchronizati on code word
(SYNC, SYNCN, SYNCA) and concatenated nessage signhals, each nessage
signal having an address code word concatenated with at |east one
nmessage code word, the bit rate of the nessage signals within each batch
(Bn, BNn, BAn) being the sane; mgans for transmtting batches (-Bn, BNn,
BAn) of -

formulated in this application to particular combinations of
features, it should be understood that the scope of the disclosure
of the present appiica:ion also includes any novel feature or any
novel combination of features disclosed herein either explicitly or
implicitly or any generalisation therecf, whether or not it relates
to the same invention as presently claimed in any claim and whether
or not it mitigates any or all of the same technical problems as
does the present invention. The applicants hereby give notice that
new claims may be formulated to such features and/or combinations
of such features during the prosecution of the present applicaézbn
or of any further application derived therefrom. |
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1. A selective call system comprising:
a base station comprising a transmitter for transmitting digital

paging signals in the form of batches, each batch including a synchronisation

code word and concatenated message signals, each message signal having

an address code word concatenated with at least one message code word,

the bit rate of the message signals within each batch being the same, means
for transmitting batches of message signals and means for configuring the

synchronisation code word of a batch to indicate the bit rate of the message

signals in its batch; said synchronisation code word being transmitted at a bit

rate which is the same for all the synchronisation code words irrespective of

content; and

at least one selective call receiver having means for receiving

and decoding a message signal addressed thereto, means for decoding a

synchronisation code word and for conditioning the selective call receiver to

decode a message signhal addressed to the receiver.

2. . Asystem as claimed in Claim 1, wherein the bit rate of the

message code words in a batch concatenated with a synchronisation code
word is higher than that of the synchronisation code word.

3. A system as claimed in Claim 1 or 2, wherein the bit rate is at
least twice that of the synchronisation code word.

4. A system as claimed in Claim 3, wherein a batch comprises a

predetermined plurality of frames and the h'igher the bit rate of a message
signal, the larger the number of code words to a frame and the higher the
number of frames to a batch.

5. A system as claimed in Claim 3 or 4, wherein the higher bit rate
message code words are modulated at M-levels, wherein M is an even integer
equal to at least 2. '

6.  Asystem as claimed in any one of Claims 1 to 5, wherein there
are numeric only and alphanumeric message signals and wherein the format
of an address code word of a numeric only message is different from the




(SYNC, SYNCN, SYNCA) and.__for conditioning (24) the_sel ectlve call

recei ver (Pl ll Ll m(um ode a message signal [ Agdr -
receiver. Fm mﬁ u ' Hm med in claim1, wherein®tHé |E’A¢6&EENf t he

nmessage code vvords in a batch concatenated with a syinchr ofEBBAGEN codd wor d
(SYNC, SYNCN, SYNCA) is higher than that of the synchronisation cote—word
‘ (SYNC, SYNCN, SYNCA). 14

format of an address code word of an alpha message.

7. A system as claimed in Claim 6, wherein alpha code words of
the second type are bit interleaved.

8. A system as claimed in any one of Claims 1 to 7, wherein each
batch includes a channel indicator codeword.

S. A selective call receiver for receiving paging signals in the form

of batches, each batch comprising a synchronisation code word and

concatenated message signals, each message signal comprising an address

code word concatenated with at least one message code word, and the

synchronisation code word béing configured to indicate the transmission

characteristics of the message signals in its batch, said synchroniéation code

word being transmitted at a bit rate which is the same for all the

synchronisation code words irrespective of content, the selective call receiver

comprising means for receiving and decoding a message signal addressed to -

it, and means responsive to the decoding of the synchronisation code word for

conditioning the selective call receiver so that it can decode a message signal

addressed to the receiver in a batch concatenated with the decoded

synchronisation code word.

10. A receiver as claimed in Claim 9, wherein the control means

includes clock means for producing clock signals having at least two different

- frequencies, and wherein said control means causes the clock means to
produce a clock signal having the same frequency at the occurrence of each
synchronisation code word. |
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3. Asystemas clained in claiml or claim2, wherein the bit rate is
| east t'wi ce that of the synchronization code

15

— ETE SHEET HAS BEEN
A SELECTIVE CALL SYSTEM REPLACED

ABSTRACT

A selective call system, such as a digital paging
system, which is able to provide a £faster message
service than is _possipie with a standard protocol.'
Messages are sent in batches and each batch is pre-
fixed by a synchronisation code word which is always
sent at the same bit rate irrespective of the bit rate
used for the message code words in the batches. A
selective call receiver (P) in response to the receipt
of a synchronisation code word is able to condition
itsélf to be able to receive and decode the
concatenated message. The faster message service can
offer message formats which differ in bit rates, frame
strﬁctures, code word structures and/or number of

modulation levels.

FIGURE 3B AND C

/
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word (SYNC, SYNCN, SYNCA). 4. A systemas clained in any one of the
precedi ng:-cl ai nms, wherein a batch conprises a predetermned plurality of
frames (F1 - F8) and the higher the bit rate, the |arger the nunber of code
words to a franme. 5. A systemas claimed in claim3 or claim4, wherein
the higher bit rate nmessage code words are nodul ated at Ml evels, where M
IS an even integer equal to at |east 2.
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6. A system as clained in any one of the preceding clains, wherein there
are nuneric only and al phanuneric nessage signals and in that the format of
an address code word of a nunmeric only nmessage is different fromthe formt
of an address code word of an al phanuneric nessage. 7. A system as
clainmed in claim6, wherein al pha code words of the second type are bit

I nterl eaved. 8. A systemas clained in any one of the preceding clains,
wherei n each batch includes a channel deicator
. 0.4533s
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code word (Cl). 9. A selective call receiver (P11, P2, P3, P4) conprising:
recei ving means (16, 20); a decodi ng stage (22) coupled to the
receiving nmeans (1.6, 20); and control neans (24) coupled to the
decodi ng stage (22), wherein the control neans (24) has neans for

recogni sing a synchronisation code word (SYNC, SYNCN, SYNCA) which
identifies the bit rate of nessage signals concatenated wth the

synchroni sati on code word (SYNC, SYNCN, SYNCA) and nmeans for conditioning
at | east the decoding stage (22) in
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1. A selective call system comprising:

a base station (10} having a transmitter (12) for
transmitting digital paging signals in the form of batches
(Ba, BNa, BAn), each batch including a synchronlzatlon code
word (SYNC, SYNCN, SYNCA) and concatenated message s;gnals,
each message signhal having an address code word
concatenated with at least one message code word, the bit
rate of the message signals within each batch (Ba, BNn,
" BAn) being the same; |

means for <transmitting batches (Bn, BNa, Baan) of
message signals; '

~ means for configuring the synchronizatlan code word
(SYNC, SYNCN, SYNCA) of a batch (Ba, BNn, BAn) to indicate
the bit rate of the message signals in its batch; said
synchronization code word (SYNC, SYNCN, S¥NCA) being
transmitted at a bit rate which is the same for all the
synchronization code words (SYNC, SYNCN, SYNCA)
irrespective of content;

at least aone selective call receiver (P1, P2, P3, P4)
having means for receiving (1€, 20) and decoding (18, 22)
a message signal addressed thereto; and

means for decoding (22) a synchronization code word
(SYNC, SYNCN, SYNCA) and for conditioning (24) the
selective call receiver (Pl, P2, P3, P4) to decode a
message signal addressed to the receiver.

2. A system as claimed in claim 1, wherein the bit rate
of the message code words in a batch concatenated with a
‘synchronisation code word (SYNC, SYNCN, SYNCA) is higher
than that of the synchronisation code word (SYNC, SYNCN,
SYNCA) .




claim9, wherfei

accordance wiph the identified bit rate to be able to decode sai d
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asjclaimed in claim 1 or claim 2, wherein the
bit rate is at least twice that of the synchronization code
word (SYNC, SYNCN, SYNCA).

4. A system as claimed in any one of the pfeceding
claims, wherein a batch comprises a predetermined plurality
of frames (F1 - F8) and the higher the bit rate, the larger
the number of code words ta a fraxhe.

5. A system as claimed in claim 3 or claim 4, wherein the
higher bit rate message code words are modulated at
M-levels, where M is an even integer equal to at least 2.

6. A system as claimed in any one of the preceding
claims, wherein there are numeric only and alphanumeric
message signals and in that the format of an address code
word of a numeric only message is different from the formar
of an address code word of an alphanumeric message.

7. A system as claimed in claim 6, wherein alpha code
words of the second type are bhit interleaved.

8. A systewm as claimed in any one of the preceding
claims, wherein each batch includes a channel indicator
code word (CI).

9. A selective call receiver (P1, F2, P3, P4) comprising:
- rveceiving means (16, 20);

a decoding stage (22) coupled to the receiving means
(16, 20); and

control means (24) coupled to the decoding stage (22),
wherein the cantrol means (24) has means for recognising a
synchronisation code word (SYNC, SYNCN, SYNCA) which
identifies the bit rate of message signals concatenated
with the synchronisation code word (SYNC, SYNCN, SYNCA) and
means for conditioning at least the decoding stage (22) in

es th;e ,bl ock means (26) to produce‘a tl ock si gnal
n1999at: tfhe occurrence of each synchronisation code

sai d
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accordance with the identified bit rate to be able to
decode said message signal.

10. A selective call receiver (P1, P2, P3, P4) as claimed
in claim 9, wherein the control means (24) includes clock
means (26) for producing clock signals having at least two
different frequencies, and said control means (24) causes
the clock means (26) to produce a clock signal having the
same frequency at the occurrence of each synchronisation
code word (SYNC, SYNCN, SYNCA). '
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ABSTRACT

A selective call systém, such as a digital paging
system, which is able to provide a faster message
service than is _possi:ble.with a standard protocol.
Messages are sent in baﬁches and each batch is pre- .
fixed by a synchronisation code word which _is always
sent at the same bit rate irrespective of the bit rate
used for f.he messége code words in the batches. A
selective call receiver (P) in response to the receipt |
of a synchronisation code word is able to condition
itself to be able to receive and decode the
concatenated message. The faster message service can
offer message formats which differ in bit rates, frame

structures, code word structures _and/cr number of

modulation levels.

FIGURE 3B AND C



