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This mixture of code signalling formats, re- ceiver device models, and
device features causes BACKGROUND OF THE INVENTION
operational problems in terms of system capacity, user queue time and
system flexibility as well as This invention relates generally to the field
of   5   increased costs and problems associated with re- portable
communication systems and in particular,  pairing and maintaining a large
number of different to portable radio frequency receiver devices which
paging receiver models. It also makes it very dif- contain reprogrammable
memories capable of be-     ficult to add new features and enhancements to
the ing selectively reprogrammed by received radio     system because they
may not be compatible with signals to alter the decoding and alerting char-
10  older units which cannot be thrown away or ob- acteristics of the
receiver.                       soleted because they represent a large
monetary investment. DESCRIPTION OF THE PRIOR ART
As described in GB A 2068616 (US 4422071) and WO A 84/00652 (US 4636791),
some reprog- The design and application of personal com-   15  ramming
capabilities have been provided for com- comunication receivers, including
personal selective  munication devices such as pagers and mobile calling
receivers or radio paging receivers, is one  radio telephones in that
certain personalizing char- of the most rapidly changing areas in the
commu-   acteristics such as selective call address code or nications
industry. Over the past few years, the   group code of the receiver can be
encoded in an predominant code transmission schemes used to  20
electrically erasable PROM which can be field or signal paging receiver
devices have changed from   over-the-air programmed. In one case, a radio
unit sequential tone based schemes to formats based     is connected to
some sort of field test fixture which on multi-digit binary code words, and
the services  overrides the internal commands to cause reprog- offered to
the user have evolved from simple alert  ramming of the information,
generally in a specific only and alert plus voice signalling to more com-
25  reserd memory area. While such developments plex multi-function
alerting with visual read-out of  in the prior art enable a much broader
utilization of numeric and alphanumeric data. In addition, the    devices
in communication systems, they fail to paging systems that support the
operation of pag-  recognize that an ideal communications system ing
devices have grown from small on-site and      would enable a transmission
station to exercise one-city systems to very large wide area systems   30
complete control over all of the characteristics of that can cover most of
a state, or even an entire  the plurality of  receiver devices to which it
is ca- nation as evidenced by the nationwide paging sys-  pable of
broadcasting. Since a large proportion of ems used in Europe. Further, the
coding systems   communications systems are one-way (i.e. paging used in
binary based signalling systems have         systems), this would enable
the central transmis- evolved very rapidly as shown by the recent pro-  35
sion station or terminal to control the total message posed plans to
increase the bit rate of the standard  throughput capability of the
plurality of receivers POCSAG code from 512 bits per second to 1200
operating in its system. bits per second. This proposal occurred only a few
With the advent of an ever-increasing number years after the POCSAG code
was adopted as a       of receiver units operating in communication sys-
standard.                                     40  tems, especially in
congested metropolitan areas, it The rapid pace of technological change in
the   becomes imperative that the central transmission paging industry has
made the efficient operation of  station for these message systems exhibit
greater paging systems a very difficult task. Quite fre-   control over the
capabilities of the plurality receiv- quently, a paging system operator
finds that the   ers to which it is transmitting. Thus, not only selec-
radio pagers that were purchased last year do not  45  tive, call address
changes and other personalizing have all of the features provided by units
pur-    aspects of the receiver could be controlled, but chased this year,
or worse yet, the two sets of    even the decoding system  under which the
re- pagers require two different and sometimes in-     ceiver operates
might be controlled from the cen- compatible signalling systems. As a
result, many   tral transmission station. paging systems use a mixture of
paging receivers  50   One attempt to improve the efficiency and and
signalling schemes, and  the system transmits  message throughput
capability of communication a time multiplexed signalling pattern that
might   systems, especially paging systems, was de- consist of a lengthy
sequence of six tone sequen-  scribed in U.S. Patent No. 4,518,961 entitled
tial paging codes, followed by a lengthy sequence  "Universal Paging Device
With Power Conserva- of POCSAG tone-only binary paging codes, fol-  55
tion" issued to Davis, et al., which resolved a lowed by a sequence of
numeric display signals     problem of diversifying the communication
capabil- transmitted in accordance with Motorola's Golay    ity of radio
receiver systems by disclosing a re- Sequential Code signalling format.
ceiver which is capable of decoding any of a plural- 2    



3                 EP0344149B1                        4 ity of possible
decoding schemes which might be    bility of the established communication
system. broadcast from a central transmission station or terminal. While
this constitutes an advance in the  SUMMARY OF THE INVENTION art of
communication systems, it does not provide the type of central transmission
station control over   5  It is an object of the present invention to pro-
the operational capability of a receiver at which the  vide a communication
system in which a receiver present invention is directed.
is capable of off-the-air reprogramming to alter its A goal of the present
invention is to solve     operational characteristics. some of the problems
associated with the rapid        It is. a further object of the present
invention to changes taking place in the paging business by   10  provide a
selective call communication system in providing a system  in which a
receiver can be     which selected receivers may be reprogrammed to
modified by over-the-air commands. In particular,  decode a completely
different signalling system. the goal is to provide a system in which a
receiver   It is yet an additional object of the present device can be
totally reconfigured via over-the-air  invention to provide reprogrammable
selective call commands and data transmissions in terms of the   15
receivers which are both selectively callable and signalling system it can
decode and the features   further selectively reprogrammable. and options
it can provide. Further, the new selec-    A communication receiver is
disclosed which tive call receiver design is flexible enough to pro-  can
decode signals transmitted by radio frequency vide for a total change of
the signalling system and  propogation. A  programmable  controller uses
correspondingly the operating characteristics of  all  20  instructions in
a reprogrammable memory to de- of the receivers operating within the
system, as   code and process the signals, and to output the well as
providing the means for changing the fea-  information contained in the
signals in a useable. tures and options in any subset of the selectable
form.. The controller also responds to predeter- receiver units.
mined signals by decoding and processing infor- To maximize message
throughput with the   25   mation on new decoding and operating
instructions, present invention, the transmission station or termi-  and
stores the data in a temporary memory. Logic nal would now have the.
capability of identifying  circuitry responds to subsequent predetermined
individual receivers and then designating which    signals to enable
selective reprogramming of the coding system a receiver can receive. In
this way,  reprogrammable memory to alter the decoding the transmission
station operator by knowing the   30  characteristics of the receiver.
Thus, in one mode, types of messages that are transmitted to various  the
device acts as a conventional communications collections of receivers, can
select the best coding  receiver. In a second mode, data transmitted from
system format mix for various users to maximize     a remote terminal
location to a selected receiver the throughput operation of his
communication sys-  will be loaded into its temporary memory and sub- tem.
35  sequently transferred to the reprogrammable mem- An obvious advantage
is that without disruption  ory to achieve the alteration of the decoding
and of normal message transmissions and without even   operational
characteristics of the receiver. any awareness on the part of the user, a
terminal     In one embodiment of the present invention, operator could
change the coding system of  the    the present or currently programmed
message user's receiver to maximize the terminal throughput  40  coding
format is used to transmitt reprogramming for the entire system. At the
same time, the termi-  data to provide altered characteristics or features
nal operator can maintain the integrity and reliabil-  for the operation of
a receiver while retaining the ity of the communication system for that
particular  present message coding format. user. It is also perfectly clear
that if a user would  Another embodiment of this invention provides request
a change, such as in the features and   45  the receiver with the
capability of receiving an options for his receiver, that could be achieved
by  entirely new coding format, temporarily storing and terminal commands
very easily and economically.    checking it for errors and, in response to
a trans- Moreover, the present invention will enable the  mitted command,
entirely replacing the former terminal operator to take advantage of the
ever-   message decoding format with the new format. increasing
technological advances with. respect to  50 coding systems and the
advancements particularly   BRIEF DESCRIPTION OF THE DRAWINGS in digitally
formatted communication systems. Rather than having thousands of receivers
in the       Features of the invention which are believed to field with
limited capability, as new. technological  be novel are set forth with
particularity in the aspects become available, the terminal operator  55
amended claims. The invention itself, however, to- could selectively
address appropriate receivers and  gether with its further objects and
advantages make whatever changes are necessary to update      thereof, may
be best understood by reference to and maximize the communication message
capa-       the following description when taken in conjunction 3    



5                 EP 0 344 149 B1                    6 with the
accompanying drawings.                       FIG. 7D is a descriptive
diagram showing the FIG. 1 is a functional block diagram of a re-  relative
bit timing for the various signal components ceiver employing the present
invention which is   of the GSC transmissions. capable of being
reprogrammed by signals re-          FIGS. 8A and 8B comprise descriptive
dia- ceived over a radio frequency communication link.    5   grams of the
GSC coding format as used for the FIGS. 2A, 2B, and 2C comprise descriptive
transmission of information to an individual receiver diagrams of the
POCSAG signal coding format and   device employing the present invention.
code word structure that is widely used in the        FIG. 8C is a table
listing the GSC signalling paging art.
codes that may be used to change the information FIGS. 3A and 3B comprise
descriptive dia-  10  relating to the addresses or features contained In
grams showing how the POCSAG address code         the address code memory
of an Individual receiver word format can be used to selectively address a
device. given receiver and to effect changes In the se-       FIGS. 8D and
8E comprise descriptive dia- lected receiver device.
grams of the GSC signalling sequence used to FIG. 3C is a table listing
that portion of the   15  effect a change in the information in the address
,OCSAG address code word designated as func-       code memory of an
addressed receiver unit. tion bits and their utilization in a receiver
device  FIG. 8F is a table listing the combinations of employing the
present invention to change informa-  the GSC reserved words 1 and 2 used
to effect tion in the address code memory.                  changes in
various regions of the address code FIGS. 3D and 3E show descriptive
diagrams of  20   memory shown in FIG. 4. the POCSAG code word and data
transmission            FIGS. 9A and 9B comprise descriptive dia- sequence
for reprogramming the address code       grams of the GSC transmission
sequence of re- memory in an individual unit.                     served
words 3 and 4, reserved words 5 and 6 and FIG. 3F is a table of the
function bit portion of  data blocks, used to effect a change in the
reprog- the POCSAG reserved code word #1 of  FIG. 3E   25  ram mable
program memory of all units in a des- and its utilization in a receiver
device employing  ignated group. the present invention.
FIGS. 1OA-E comprise a program flow chart FIG. 4 is a map of the
reprogrammable ad-     showing the detection of POCSAG address code dress
memory showing the correlation between the   words and, data words by a
receiver employing the function bit table of FIG. 3F and the addressable
30  present invention including the logical branching to memory regions in
the code memory .               the appropriate portions of the flow chart
based FIGS. 5A and 5B comprise descriptive dia-      upon  the detection of
function bits, reserved words grams showing a transmission of reserved POC-
and program change data. SAG code word #2 followed by data words to a
FIGS. 11A-E comprise a program flow chart population of receivers to alter
the coding system   35  showing the detection of GSC address words and of
the entire addressed population.               data  blocks  by a receiver
employing the present FIG. 5C is a table listing of the functions as-
invention including the logical branching to appro- signed to the function
bit patterns of reserved code  priate portions of the flow chart based upon
detec- word #2 shown in FIG. 5B for changing information  tion of the
possible combinations of address words, in reprogrammable program memory.
40  reserved words and program change data. FIG. 5D comprises a descriptive
diagram show- ing the POCSAG reserved code word #2 structure
DESCRIPTION OF THE PREFERRED EMBODI- signal  transmission for batch #1 of
FIG. 5A for   MENT initiating a change of the signalling system. FIG. 5E
comprises a descriptive diagram show-  45  For purposes of description of
the preferred ing the message code word structure signal trans-  embodiment
and ease of understanding of the missions for batch #2 of FIG. 5A for
effecting a  present invention, it is convenient to choose the change of
the signalling system.                  one-way selective call messaging
communication FIG. 6 is a map of the reprogrammable pro-     system known
as paging. In such a system, the gram memory showing the  correlation
between the   50  central transmission station or terminal is normally
table of FIG. 5C and the addressable memory       capable of using several
different signalling formats regions.
to transmit information to a large population of FIGS. 7A and 7B comprise
descriptive dia-      paging  receivers. Depending on the signalling for-
grams of the message transmission format used in   mat, the transmission
may consist of various ad- the Golay Sequential Code.                    55
dress signals which activate a predetermined alert- FIG. 7C is a
descriptive diagram showing the   ing device to indicate to a pager user
that a mes- structure of the several types of Golay Sequential  sage has
been received, the transmission of Code (GSC) signals.
numeric signals to indicate a telephone number or 4    
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message to which pager user is to    is coupled to reprogrammable paging
system pro- respond, or the transmission of alphanumeric mes-  gram memory
46, reprogrammable address code sages so that unique messages may be sent
to to    memory 50, reprogrammable system change pro- an addressed
receiver. Such transmissions may be   gram memory 40, and reprogrammable
reserved directed to one or more receivers by individually or   5   word
memory 42. In addition, microcomputer 36 is collectively addressing them.
In many such sys-    coupled to an annunciator to generate an alerting
tems, several different types of signalling systems  sequence to inform the
user upon receipt of a are intermixed on a time multiplexed basis.
message. While the term annunciator is used, it is FIG. 1 is a functional
block diagram of a re-  intended that such device may be audible, visual,
ceiver device employing the present invention. An   to  tactile or any
combination of such stimulus devices antenna 30 is shown coupled to a
receiver 32.      to inform the user of the receipt and/or content of
Receiver 32 detects and demodulates signals        the message. transmitted
from a remote location over a radio        The output of receiver 32 is
coupled to micro- frequency communication link. In operation, receiv-
computer controller 36 which controls the overall er 32 may use any of a
number of frequency   15  decoding operation for whichever message encod-
tuning techniques including crystal channel ele-   ing format is to be
utilized at any given time. The ments or digitally synthesized frequency
dividers  function of the microcomputer controller 36 is to and   employ
any   of   a   number   of          take the derived selective call message
information modulation/demodulation formats including ampli-   from
receiver 32 and process it according to a tude modulation or frequency
modulation. For  the   20  predetermined decoding format. Regardless of the
purposes of the present invention, it is easiest to  encoding system, a
microcomputer controller may treat the receiver as a well known frequency
(FM)  be utilized as the main decoding tool. For the modulated receiver
which includes channel ele-     preferred embodiment, it is convenient to
presume ments to accurately tune and detect frequency      further that the
receiver is an FSK receiver and the modulated information. However, any of
a number  25   microcomputer controller is taking the derived bi- of types
of other receivers may be used for gen-   nary digit levels from the
discriminator output por- erating an appropriate detected RF signal for
analy-  tion of the receiver and is processing them accord- sis.
ing to a predetermined digital word decoding for- The output of receiver 32
is coupled to an      mat. analysis and decoding system  block 34 shown
30     In normal operation, the microcomputer con- enclosed by broken
lines. More  particularly, the  troller  36 is responsive to the
information contained output of receiver 32 is coupled to an microcom-   in
reprogrammable non-volatile system  program puter controller 36. While the
term microcomputer  memory 46, and executes the signal decoding al- is
utilized, it will be appreciated by those skilled in  gorithms contained
therein. Memory 46 would con- the art that a number of custom programmable
35  tain all of the software information needed to allow logic circuits
could be utilized to achieve the same  the  microcomputer to process and
decode informa- controlling function as will be described in greater  tion
encoded according to a predetermined signal- detail later. For purpose of
describing the  preferred  ling format. Reprogrammable non-volatile address
embodiment, the implementation of the receiver     code memory 50 is used
to store the address code device employing the invention will be by
firmware  40  sequences that uniquely identify a receiving device stored in
a memory portion of the microcomputer    and information to designate its
characteristics and based controller. Microcomputer 36 includes a
features, and reprogrammable non-volatile reserved common bus line
designated 38 which is used to     word memory 42 is used to store address
code couple it to a variety of additional devices. Any of a  sequences
associated with a change in the number of microcomputers would be suitable
but a   45  address(es) or options of the individual unit, or in preferred
device is a MC1 46805C4 or MC68HC1 1     the signalling system. In
operation, the microcom- microcomputer manufactured by Motorola, Inc.
puter acts to compare received signal sequences In particular,
microcomputer 36 is coupled      with the sequences stored in memories 50
and 42 through common bus line 38 to a reprogrammable     to determine if
the selective call code signal(s) that non-volatile system change program
memory 40, a   50  address the individual unit have been received or if
reprogrammable non-volatile reserved word mem-     a system or unit change
command has been re- ory 42, a permanent receiver unit identification
ceived. When a selective call signal is detected, memory 44, a
reprogrammable non-volatile receiv-   the microcomputer controller will
respond in the er system program memory 46, a temporary mem-      normal
manner according to the information con- ory 48, and a reprogrammable
non-volatile address   55  tained in address code memory 50 to activate
code memory 50. Microcomputer 36 is also coup-     annunciator 54 and alert
the pager user that a led to. a memory programming logic element 52
message had been received. This sequence of containing programming control
logic which in turn  operation is well known in the art and indeed U.S. 5
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describes such a microcom-   gram memory 40, and the data corresponding to
puter system.                                     the new reserved word
signals are programmed When a system or unit change command sig-      into
the reserved word memory 42. Finally, the new nal is received, the
microcomputer controller re-  address signal(s) for the unit are derived
from the sponds by storing the new data in the temporary   5   permanent
unit l.D. memory using an algorithm memory 48 and then transferring the
data to the   contained in the transmitted data, and the new appropriate
non-volatile memory. Address code     address signal(s) are programmed into
address memory 50 is more commonly referred to as the     code memory 50.
As will be described later, if only code plug and such a device is included
with most  the information in code memory 50 affecting the paging receivers
to carry information as to the   10  address features or options of the
device are to be specific address or addresses of the selective call
reprogrammed, an algorithm need not be transmit- unit and may also contain
such things as informa-  ted. Rather, the new information may be transmit-
tion determining the alerting sequence mode or     ted directly. other
features that will be initiated upon the receipt  The reprogramming of the
various non-volatile nd detection of an address of the individual unit.  15
memories for the decoder is accomplished by temporary memory 48 is used to
provide for the     means of the memory programming logic 52. In reliable
reprogramming of the paging device. As   particular, the microcomputer
controller 36 directs will be discussed in greater detail later, memory
the memory programming logic to set up a specific programming logic device
52 under the control of   memory for reprogramming and then sequentially
microcomputer controller 36 is used for accessing   20  inputs the data to
the selected memory via the bus the non-volatile memories 40, 42, 46, and
50 for  38. The memory programming logic acts to enable the purpose of
reprogramming then with data       the programming mode of the particular
memory, stored in temporary memory 48.                    and further
prepares the memory to receive new When predetermined sequences of the
control    data into a specified region of the memory map. signals
contained in address code memory  50 and   25  The precise details of
programming a non-volatile reserved word memory 42 are received, the micro-
memory device, such as the EEPROM  memory computer begins to execute the
instructions con-  that is used in the preferred embodiment, are well
tained in system change program memory 40 and      known in the art and are
not presented here. acts to decode subsequent data transmission that
While the operating system control word mem- define a new signalling
format. The data is first  30  ory 42 is shown as a distinct memory, it is
clear to stored in temporary memory 48 and is transferred  those skilled in
the art that it may be distributed in into memories 40, 42, 46, and 50
after the correct-  several locations, including paging system memory ess
and completeness of the data has been veri-    46 and address code memory
50. Indeed, all of the fied. A permanent unit l.D. memory 44 is provided
memories shown in FIG. 1 could be physically so that regardless of the
status or utilization of any   35  incorporated into one memory device.
paging code format, the receiver always has an        Before the activation
of any change of paging identifiable permanent address.
code formats from one decoding system to another Upon receipt of
predetermined reserved word    there must be some checking operation to
ensure signals which correspond to the information con-  that the new
information now stored in temporary tained in reserved system word memory
42 and   40  memory 48 is free from errors. Once the micro- can be
arbitrarily represented in any coding sys-  computer controller has
determined that the re- tem, microcomputer controller 36 begins executing
ceived information is correct utilizing error correc- the program
instructions contained in the system   tion techniques that will be
described in detail later, change program memory 40 to process subse-
it will cause a transfer of the information from the quent data
transmissions. This data, which is trans-  45  temporary memory 48 into the
various reprogram- mitted in the format of the paging code currently  mable
memories, thus eliminating the past paging being broadcast, constitutes the
new  program     code format and replacing it with the new paging
instructions to be used to decode a new signalling  code format. format or
new information for code memory 50. In      When the information to
reprogram the receiver this operating mode, the microcomputer controller
so  device is transmitted over the air, an obvious con- 36 loads the
received data into temporary memory  cern is how one prevents transmission
errors so 48, then checks the data for errors, and loads  the  that the
receiver device can properly execute the data into the appropriate
non-volatile memories.  desired reprogrammed procedures, and the new The
data that represents the instructions for decod-  decoding procedures will
operate correctly. Among ing the new signalling system are programmed into
55  the several well known ways of achieving this is to the paging system
program memory 46, the data      transmit the new programming information
as en- corresponding to the new system change instruc-  coded data and rely
on the receiver device to tions are programmed into the system change pro-
employ some digital error correction algorithm and 6    



11                EP 0 344149 B1                     12 assume that the
error corrected program data is    begins with a 32 bit synchronization
code word correct. There would be some limit on the maxi-    which is an
invariant predetermined binary se- mum number of correctable errors, but
this tech-   quence. A batch that contains only address signals nique is
widely used to achieve error-free data    comprises a synchronization code
word and six- transmission. A second way is to transmit the new    5   teen
address code words which are subdivided into paging code format program
several times while     the eight separate time sequence frames contain-
having the receiver device store the new data in   ing two address code
words each. Subsequent the temporary memory. Transfer to the reprogram-
address batches contain the same format of a 32 med code information into
paging system program    bit synchronization word followed by a total of 16
memory 46 will occur only after it has been verified   10  address code
words. by a multiple receptions of identical data. A third   The address
code words are grouped into eight method is to transmit the data several
times with  frames numbered 0 to 7, and correspondingly, the error
correction algorithms and have the receiving  entire pager address
population Is similarly divided device evaluate the received data and
Information  Into eight possible groups. Each pager address Is and repeat
the decoding process only for that  15  allocated to one of the
corresponding eight syn- portion of the transmission that appears to be in
chronous time frames according to the three least error. All of the three
suggested error correcting  significant bits of its entire 21 bit address
identity. are well known in the art (see, for example, "Error  Thus, all
pagers having a unique address code Control Techniques for Digital
Communication", Ar-  word which ends in  000 would be positioned in nold
Michelson and Allen Levesque, 1985, John   20  frame 0, and similarly, all
pagers having a unique Wiley & Sons) and any of them may be used
address code word ending in 111 would be in effectively.
frame 7. The final step of the system change procedure      Address code
words in the present format have outlined above involves the derivation of
new ad-  a 32  bit structure and bit position 1 of an address dress
signal(s) from the permanent unit l.D. mem-   25  code word is always 0 as
shown in FIG. 2B. Bit ory. Here, the information stored in the I.D. mom-
position 1 of a data or message word is always 1 ory is processed in
accordance with a transmitted  as shown in FIG. 2C. Bit positions 2-19 are
the algorithm to derive the address signal(s) assigned  address information
bits corresponding to the 18 to that unit in the new signalling system. In
the  most significant bits of the 21 bit address identity preferred
embodiment, the unit l.D. information is  30  sequence assigned to an
individual POCSAG pager stored as a binary sequence, and the algorithm
unit. The three least significant bits are not trans- used to derive the
new, address signal(s) is a     mitted since they merely serve to define
the time binary transformation algorithm that might consist  frame in which
the address code word must be of multiplying the binary unit l.D. number by
one or  transmitted and are therefore derivable from the more binary
sequences to obtain the new encoded   35  frame position in a batch. Bit
positions 20 and 21 address signals. The procedures for accomplishing
comprise two function bits which are used to select such unit l.D. to
signal code word transformation  one function from the four possible
functions as- are well known in the art (see Chapter 4 of Michel-  signed
to the pager and would normally be used to son, et al., op. sit) and the
mathematical details of  activate different alerting sequences to. the
user. Bit the transformation procedure will not be presented.   40
positions 22 to 31 are parity check bits that are FIGS. 2A, 2B, and 2C show
the standard mes-     derived from the (31,21) BCH code format used to sage
coding format for the paging system corn-     derive the POCSAG codewords,
and the final bit monly known as POCSAG. Each transmission is at
position 32, is chosen to have a value that gives a normal bit rate of 512
bits per second and       even parity for the entire code word. The
individual consists of a preamble code portion (not shown)  45  receiver
devices in the POCSAG system will only followed by one or more batches of
selectively    examine address code words in a designated time arranged
code words in eight predetermined time    frame, and therefore, each
pager's address code slots called frames. The preamble code initiates
words must  be transmitted in the specific time the asynchronous
operational sequence and is im-   frame that is allocated to that unit. The
pagers are mediately followed by a synchronization code   5o  sometimes
referred to as being in groups which word. Each batch is delineated by a
synchroniza-   correspond to the frame designation. tion code word, and the
information in all  batches    Each code word, whether a synchronization
following the first synchronization code word is   code word or an address
code word or message transmitted synchronously  Each code word is a 32
code word, follows the same 32 bit format in which bit data sequence which
contains information for  55  the most significant bit is transmitted
first. The synchronization, for addressing an individual pager,  structure
of a message code word is shown in FIG. or for transmitting data to an
addressed pager.    2C. Message code words have 20 message bits, As shown
in FIG. 2A, each batch of information  bit 2 to bit 21 inclusive, and these
are followed by 7    
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patterns similar to those used for  which is sent in frame position 3 to
address the address code words. A message code word always     individual
pager and is identical in structure to the starts with a 1, and the whole
message always      standard word format shown in FIG. 2B. Its position
follows directly after the address code word that  now in frame 3 is to
indicate that an individual directs the message to a particular unit. The
fram-   5   pager in frame or group 3 is being addressed. ing rules of the
code format do not apply to mes-      FIG. 3C is a table showing that the
normal sage code words which occupy consecutive ad-       function bits
(bit positions 20 and 21) in the stan- dress positions until the message is
completed and  dard POCSAG address code word may be utilized the next
address code word is transmitted. Each    to provide either normal
selective calling operation message displaces at least one address code
word  10  or to designate that a sequence is being Initiated at or idle
code word, and the displaced address code  the terminal to alter the
programmed features, op- words are delayed and transmitted in the next
tions or address(es) of the individual receiver and available appropriate
frame. Although message      to activate the procedures for changing a
char- code words may continue into the next batch, the   acteristic of the
addressed unit. In particular, func- [err] batch structure is maintained,
i.e.  the batch   is  tion bits 00, 01, and 10 may be utilized in their
consist of 16 code words, preceded by a         normal fashion to achieve
various distinctive alerts Synchronization code word. At the conclusion of
a   which has been described as the generation of an message, the
transmission of address signals is    annunciator signal pattern to
designate to the re- resumed.
ceiver carrier that he has been addressed on a In the absence of an address
code word or  20. different address. For a numeric display or alpha-
message code word, an idle code word is transmit-  numeric display pager,
these function bits may ted. The idle code word is a valid address code
cause the display of additional information along word, which must not be
allocated to pagers. It, like  with an annunciation signal pattern to
designate the synchronization code word, is an example of    that a
different message has been received. another reserved word in POCSAG. The
21 bit  25        For the purposes of understanding the opera- binary
sequence used for pager identity in this    tion of the present invention,
the function bits 11 coding system allows for two million combinations  are
designated as the appropriate code to condition of possible addresses for
pagers.                  an individual pager to receive the re-programming
FIGS. 3A and 3B, along with FIG.  3C, are      sequence from  the terminal
to activate a change in descriptive diagrams that show how  the  present
30  the features, options or address information in the invention can be
used in conjunction with the POC  code memory using the present POCSAG
signal- SAG  system. Specifically FIG.  3A shows two       ling system. The
advantage of a receiver device [err]atches of POCSAG code words. In frame 3
of the   employing the present invention is that the pager first batch, the
address of an individual pager is  user need have no knowledge that a
change is shown followed immediately by the data 60 for  35  occurring and
that it is not necessary for him to features, options or perhaps address
changes to    intervene In any way. Rather, the terminal takes the
information contained in address code memory   complete control of the
reprogramming operation of 50. This information may encompass the remainder
the pager. Thus, whenever a pager receives its of frame 3, frame 4, frame
5, frame 6, and a       normal address but with function bits designated as
portion of frame 7 as shown generally. While it  40  11, the pager will be
conditioned for the change. may be appreciated that changing to another de-
FIGS. 3A, B, and C as have been described coding system would occupy
perhaps more time       show the transmission of information to an individ-
than the frame positions for 4 through 7, what is  ual pager  for the
purpose of changing the features, shown is a less extensive change for the
purpose   options, or address information contained in the of illustrating
the transmission of information to an   45  code memory. FIG. 3D is a
repetition of FIG. 3A to individual receiver device to alter information in
its  show timing sequence correspondence for FIG. 3E. code memory.
It will be appreciated by those skilled in the art that In normal
operation, at the conclusion of frame  there is some small probability for
falsing on a 7, the sync code would be retransmitted so that all  unique
address transmission which could lead to POCSAG pagers could maintain frame
and bit syn-  50  an incorrect determination that it is the intention
chronization. With the appropriate identification of a  that the terminal
is to change information in the one in the first bit or message flag
position  of  a  address code memory. The unique address bit POCSAG word,
the data messages to an  already      information, in combination with the
appropriate addressed pager may be continued even beyond       function
bits, serves only to enable the decoder to the synchronization word and
into the frame 0   65  look for an immediately subsequently transmitted
position subsequent to the sync code, shown by     reserved POCSAG code
word 1. The detection of reference numeral 62 in FIG. 3A.
this reserved POCSAG code word 1 will activate FIG. 3B shows the unique
address code word     the procedure for receiving new features, options 8
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for subsequently overwriting the  changes in the code memory 50, as will be
shown information that is contained in the address code  in greater detail
later the inclusion of a different memory. As shown in FIG. 3E, the code
plug         POCSAG reserved code word will allow a reprog- change data is
transmitted immediately subsequent  ramming of paging system program memory
52 for to the reserve POCSAG code word number 1. This   5   the same
individual unit. Thus, the same procedure new information will be stored in
temporary mem-   of identifying an individual unit and employing the ory 48
under the control of the microcomputer      correct reserved code word will
enable the central controller 36. The reserve POCSAG code word
terminal to control the decoding characteristics of number 1 has a format
similar to the sync code     communication received by over-the-air
reprogram- and other reserved words in the POCSAG code   to   ming. system,
which is a unique combination of bit se-       FIG. 4 shows in symbolic
form the memory quences not otherwise used for addresses in the    map of
reprogrammable non-volatile address code system.
memory 50. Code memory 50 is shown to be FIG. 3F shows that the function
bit portion of  subdivided into several regions. While only three the
transmitted reserved POCSAG code word 1   is  such regions are shown, it
will be appreciated that may be used to designate which of several regions
any number of such regions may be utilized with in the address code memory
are to be overwritten   appropriate coding in the reserved code word to
with the appropriately transmitted data. Thus, the  designate them. The
structure of each region of the individual unit is addressed in a normal
fashion with  the memory is shown to be eight serial locations, a function
bit code designated 11 to indicate that  20  eact capable of storing one
byte of information. the unit should look for the confirmation of a trans-
This structure is shown for the sake of convenience mitter intended
information change. Subsequently,  and it should be clear that any standard
architec- the.transmission of a reserved POCSAG code word   ture  of
programmable memory would be appro- 1 with the appropriate function bit
information to  priate to utilize for the present invention. Region 1
designate the address code word memory region   25  contains the various
binary sequences of the first for change will then indicate in which region
the  address code, region 2 is the second address information is to be
changed. This is then followed  code, and region 3 contains, again in
binary se- by the data which is to replace information in the  quence form,
information related to the features designated region of the code memory.
FIG. 3F      and options of the paging receiver which are des- shows in
particular that function bits 00 in reserve   30  ignated by information in
the address code mem- POCSAG code word 1 are used to indicate that no
ory. It will also be appreciated that the information change is to be made
while the other combinations  stored at the sequential locations in the
regions can of the function bits designate specific.regions in the  be of
longer length than one byte and that this code plug which are  to be
overwritten with the    description is only by way of example. subsequent
data.                              35      The microcomputer controller 36,
responds to It will be appreciated by those skilled in the art  the bit
patterns stored in region 3 of the address that although the sequence for
changing an individ-  code memory to activate or de-activate features ual
unit has been shown, it would not be necessary  and options contained in
the program memory 46. to address  each individual unit to change the in-
For example, a receiver operating in the POCSAG formation in its code
memory and that larger num-   40  signalling system may be limited to
alerting to only bers of units may be changed simultaneously. As,   one
function by the data stored In the features and for example, units may. be
designed with a com-    options section of the code memory. mon address
such that addressing an entire group      A detailed memory map of the
reprogramma- of pagers such as within a designated frame would  ble
non-volatile reserved word memory, 42, is not be enabled by the appropriate
function bits and   45  shown. it is very similar to the address code mem-
followed by the appropriate reserved POCSAG        ory shown in FIG. 4, and
it will be obvious to those code word to effect changing the information in
skilled in the art how this memory might be sub- code memory of more than
one unit at a time. It    divided into regions. should also be clear that
additional reserved words   FIG. 5A shows the transmission sequence for may
be utilized to address all pagers and the   so  two or more batches of
information suitable for repetition of such additional reserved code words
changing the decoding system  used by a des- in all frames would enable the
entire population in  ignated group or the entire population of POCSAG the
POCSAG system to be changed simultaneous-      pagers. In particular, FIG.
5A shows that all pagers ly. Moreover, the number of regions capable of
are addressed by the transmission of reserved being designated is not
limited to three as more  55  POCSAG code word number 2 in all time slots,
than two bits of reserved POCSAG words may be      frames 0 through 7, to
condition every unit to used to designate regions. Although what has been
respond to the change. The use of reserved POC- shown in FIGS. 3A-F applies
to reprogrammed        SAG code word number 2 in every frame signals 9    
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population of pagers to effect a change  clude the repetition of two POCSAG
reserve code of all POCSAG pagers in one operation. It will also  word
number 2 in each of the remainder of the be clear that subsets of the
entire population of  frames of the batch. Thus, the entire population is
pagers could be addressed to change their decod-   addressed to respond to
this change. ing algorithm by transmitting the system change   5   FIG. 5E
shows the second batch transmission signal in selected frames.
shown in FIG. 5A in a more detailed form. Follow- Subsequent to the second
sync code shown as    ing the second sync code designated 66. all of the 66
in FIG. 5A, the program data for altering the   data necessary to cause the
pager to decode a paging system decoding algorithms, for inserting   new
coding system is transmitted in batch form in new algorithms for a new
coding system, or for  10  the format of POCSAG data words shown and
altering the features of the present system is trans-  described in FIG.
2C. At the conclusion of the last mitted and subsequently received by the
ad-        transmission of reserve POCSAG code word num- dressed receivers.
FIG. 5B shows the general ar-   ber 2, and immediately following the sync
code rangement of the reserved POCSAG code word         word, all pagers
are prepared to decode the data number 2 utilized to actuate the change in
system.   15  transmission since each has been appropriately should be
noted that reserved POCSAG code       addressed by reserved POCSAG code
word num- word number 2 has a leading bit "O" so that it is to  ber 2 and
will continue to stay up and detect be interpreted as an address code word.
This is   information as long as the message data bit is a similar in
structure to reserved POCSAG code word  binary "1" to designate that it is
data for an ad- number 1 shown in FIG. 3E.                    20  dressed
unit. FIG. 5C now shows how the function bits for       FIG. 6 shows in
schematic form the architec- reserved word number 2 for changing the
signalling  ture or structure of system code memory 46. In a code for
POCSAG are used in a manner similar to   manner similar  to code memory 50
shown in FIG. that shown in FIG. 3F for the reserved code word 1  4, at
least three regions have been designated, for changing the code memory
command. FIG. 5C   25  although it should be clear to those skilled in the
shows the standard POCSAG structure for reserved  art that more regions
could easily be designated. POCSAG code word number 2 of FIG. 5B but with
Each region shown in FIG. 6 consists of 1,024 the indicated function bits
being used to direct the  sequential bytes of program memory information.
data to cause changes in designated regions in the  The regions are
contiguous and continue the se- system program memory 46. Specifically,
function   30  quence of the information so that region 2 begins bits 00,
01, and 10 change designated regions in  at the 1,025th byte of program
memory and ex- the program memory. Thus, portions of the POC-     tends to
the 2,048th byte. Region 3 similarly be- SAG algorithms in this case may be
modified by    gins at the 2,049th byte of program memory and selectively
reprogramming various regions, as for  extends to the 3,072nd byte. Again,
as a matter of example, new alert sequences including unique  35  an
example, 3,072 bytes of program memory are displays  could be established,
provisions, for de-  deemed to be a sufficient allocation of memory coding
multiple addresses could be established for  locations to enable an entire
system program for the purpose of creating new groups, new bit rate
decoding transmitted information to be stored. It timing could be
established for faster transmission  will be appreciated by those skilled
in the art that of information, and other similar changes. Function   40
any number of regions of system program memory bits 11 as shown in FIG. 5C
are used to indicate  may be utilized and that any architecture of the that
the entire code signalling system, that is, the  memory including directly
addressable locations entire POCSAG decoding algorithm system, is to
combined with address pointers may be used for be changed.
storing and retaining program information for the FIGS. 5D and 5E show in
detailed form the   45  decoding of transmitted information. structure of
the code words which are transmitted     FIGS. 7A, B, C and D show a binary
message in the frames to achieve changes in the system     paging system
developed by Motorola, Inc. and' program memory 46. In particular, FIG. 5D
shows   commonly known as the Golay Sequential Code, that the first batch
as indicated in the frame 0  which normally transmits address information
at portion of FIG. 5A includes two repetitions of re-  50  300 bits per
second and employs two sequential served POCSAG code word number 2. For
pur-        binary words for each pager address. The format poses of
illustration, both reserve code words have  consists of selective call
address signals followed function bits designated as 11 to indicate to  all
by data or information for the addressed units. A POCSAG pagers having
their addresses in the 0     word for this system has a (23,12) bit format
and is frame that an entire system change Is about to  55  derived from a
BCH code. The logic convention occur. If it is an intention to change the
entire  used in this system requires that binary logic 1 population of
POCSAG pagers to some modified      correspond to the most positive voltage
and that coding system as shown, FIG. 5D would then in-     binary logic 0
correspond to the most negative 10    
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particular, FIG. 7A shows a transmission  period being equal to 60.5 bits
of the 300 bit per sequence of a start code followed by a sequence
second address signalling rate. FIG. 7C further of sixteen individual pager
addresses which con-   shows the detailed bit format of the data blocks
stitute a batch. This sequence is especially impor-  which were shown in
FIG. 7B. In particular, a dif- tant to tone only operation. FIG. 7B shows
another   5   ferent word format BCH (15,7) code is used to batch but now
an individual address is immediately  transmit data in the GSC system. FIG.
7D shows followed by various data blocks which would be     that the
transmission bit rate is not always the appropriate for numeric or
alphanumeric informa-   same in the GSC system. While address word tion
transmission.                                 sequences are transmitted at
a 300 bits/sec. rate, Referring now to FIG. 7C, each paging address   10
both comma and data blocks are transmitted at 600 in the Golay sequential
system consists of two 23  bits/sec. bit binary words separated by a
one-half bit interval  FIGS. 8A and 8B are descriptive diagrams and
preceded by a 14 bit duration of a signal      showing the appropriate
coding sequence within designated as a comma. The first and second
the Golay Sequential Code to address a given words are generally designated
as Word A and   15  receiver device for the purpose of changing char- Word
B. Two 23 bit paging address words which      acteristics stored in its
address code memory. follow each other serially constitute the address
These figures may be compared to FIGS. 3A and code signal of a pager. The
comma or pause         3B for the POCSAG code. In particular, FIG. 8A
interval of a specified duration is transmitted be-  shows the sequence
comprising the unique ad- tween each pair of 23 bit word address to form an
20  dressing signal followed by instructions 70 in a inter-address gap.
data block sequence which will alter the features or The code word format
of this dual-word ad-      options or initiate an address change. This
address dressing system is generated from 12 information   and data block
information would normally be fol- bits, and the combination of the
information plus  lowed by additional addresses which may cause parity bits
comprises the 23 bit word length. As is  25  alerting of other pager units
or may also be fol- well known in the digital signalling art, parity bits
lowed by similar signalling sequences to change are added to information
bits prior to transmission  the characteristics of other receiver units.
over a channel to allow  some errors to occur and      FIG. 8B shows an
expanded view of the unique yet still ensure that one word will not be
mistaken  address signal comprising word A and word B that for another
word. It is the convention in the G.S.C.  30  is characteristic of the
Golay Sequential Code, and system that the logic level of the one-half bit
space  is identical to the address format that was de- between sequential
address words is always op-     scribed earlier in FIG. 7C. FIG. 8C shows a
table posite the logic level of the first bit of the second  listing how
the various possible combinations of word in the two word address series.
word A and word B of a unique address signalling The use of 12 bits to
define a G.S.C. code   35  code can be used to designate different
functions word allows for 4,096 unique combinations, and     for the Golay
Sequential Code. Here, the fact that adding a second word to additionally
specify the   either a code word or it's binary inverse can be address code
signal would ordinarily result In near-  transmitted and detected is used
to provide four ly 17 million unique pager  addresses. However,
functions per address. These are generally des- one method for decoding
Golay message systems   40  ignated as word A, word B; word A, inverse word
operates asynchronously while detecting the first  B; and inverse word A,
word B which are to be word in each address sequence. As a result, the
used as normal, distinctive alerting functions. Now, decoding apparatus is
then sensitive to cyclical   however, the function activated by the
detection of variations of the address code patterns resulting in  inverse
word A combined with inverse word B is a possible false detections in the
first word producing   45  reserved address that is used for conditioning
the an incorrect identification of the pager address. To  pager for a
change in features, options or address. eliminate this problem, two serial
address words  This is analogous to the use of 11 as function bits that are
cyclically related are normally not used as  in an individual receiver
address code word in the the first word of the two 23-bit word address sys-
POCSAG system. FIGS. 8A-8C correspond gen- tem since this could lead to a
probability of a false   50  erally to FIGS. 3A-3C for an individual pager
in the word A detection. It is possible to provide 178    POCSAG signalling
system. In a manner analogous different 23-bit binary words where each
cyclic    to the case for POCSAG, to confirm that it is the variation of
any one would be  different from any  intention of the terminal to change
the information other of the 178 binary words or their cyclic vari-  in the
address code memories of an individual ation by at least seven binary bits.
55  pager or a group of pagers, a unique change FIG. 7C also illustrates
that the start code sig-  confirmation signal is transmitted immediately
after nal and the address code signals have the  same    the address
signals. In particular, a reserved pair of transmission time as 8 GSC data
words with this    Golay words is transmitted to the pager(s) after it
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has been appropriately conditioned. This provides  gins with a start code
and is followed by Golay additional confirmation that a change is being
reserved words 3 and 4, indicating that it is the transmitted, and reduces
the change that a unit will  Intention to change all of the Golay
sequential be erroneously changed by the reception of a       units. Here,
Golay reserved words 3 and 4 are noisy signal.
5   used as a universal address or all call address for As more clearly
seen in FIG. 8D, the transmis-  the entire population of GSC units.
Reserved words sion by the terminal to an individual pager to     3 and 4
are similar in structure to GSC reserved change features, options, or
address would be ini-  words 1 and 2 used to designate specific regions
tiated by a start code, followed by the appropriate  of the code memory for
change. Reserved words 3 inverse words A and B to address the particular
10  and 4 function to activate all units to respond to the pager and
condition it for the change, followed by  following system  change
information. So that no the GSC reserved words 1 and 2 to confirm that
confusion should arise, reserved words 3 and 4 are the terminal is to make
the change. This sequence  merely used to indicate the common address for
all is then followed by the data for the feature changes  units in Golay
Sequential Code. hich is in the form of data blocks as described   15
After all units have been appropriately ad- earlier.
dressed by reserved words 3 and 4, and thereby FIG. 8E shows the code word
sequence used       conditioned to respond to the system change se- to
change the address code memory in greater       quence, GSC reserved words
5 and 6 are imme- detail. The inverse words A and B which condition
diately transmitted to confirm that a correct system the pager are preceded
in normal fashion with a   20  change is being initiated. The sense of the
re- comma. This is then followed by comma and the      served words 5 and
6, i.e., "normal" or "binary two reserved GSC words to activate the changes
in  inverse" also indicates which region of program the code memory.
Finally, in normal fashion, the   memory is being changed. Reserved words 5
and information to make the change follows in data     6 are immediately
followed by the new program- block format.
25   ming information needed to change the operation FIG. 8F shows that by
using normal and in-     of the units, which is transmitted in the format
of verted code word transmissions, the combination of  the GSC data blocks
described earlier. FIG. 9B GSC reserved words 1 and 2 can be used to
shows. the sequence of FIG. 9A in greater detail. In determine which of
the. several regions in the ad-  summary, GSC reserved words number 3 and
dress code memory will be altered. In particular,  30  number 4 are used as
an all unit or entire popula- FIG. 8F shows that if reserved word 1 and
reserved  tion group call. It should be clear to those skilled in word 2
are transmitted normally, that is treated as  the art that if an individual
or group address were An invalid command and no change is intended to
included in this position instead of reserved words be made. Reserved word
1 and inverse reserved       3 and 4, that only that individual or group of
pagers word 2 is directed towards a change in region 1;  35   would be
addressed and thus only the individual or inverse reserved word 1 and
reserved word 2 is     group pages which would undergo the entire sys-
directed to a change in region 2 and inverse- re-  tern change. The
transmission of GSC reserved served ward 1 and inverse reserved word 2 are
words 5 and 6, as has been stated, operates in a directed towards region 3.
Again, the similarities  manner that is similar to reserved word 1 and 2
for between the use of the described coding systems,  40  the code memory
and confirms that a valid change that is between the Golay Sequential Code
and the  is being transmitted. The information necessary to POCSAG code, to
effect the change can be drawn.    implement the system change is the
transmitted In The reader's attention is directed to the similarity  the
GSC data block format. of FIG. 8F with FIG. 3F for directing changes to the
In a manner similar to FIG. 5C, the possible appropriate regions in the
address code memory.  45  sequences of GSC reserved words 5 and 6 are
Continuing, with respect to FIG. 8F, the reserved  used to access various
regions in the system pro- word sequence indicates the region of the
address  gram memory. In particular, the word 5 and word 6 code memory that
is to be changed by the new       combination is used to indicate a change
in region data. The reader's attention is directed to FIG. 4  1; word 5 and
inverse word 6, region 2; inverse where the structure of the code memory
was  so   word 5 and word 6, region 3; and inverse word 5 shown and
described in detail.                     and inverse word 6 is the code for
activating a total FIG. 9A shows, in a manner similar to that     change in
the signalling system. The regions are shown in FIG. 5A for the POCSAG
code, how the      the same regions of system program memory 46 Golay
Sequential code can be used to' effect a     as were shown and described in
detail for FIG. 6. decoding change in either an individual, unit or a   55
The architecture  of the system program memory suitably grouped number up
to all units in the     46, as described in FIG. 6, is the same and it is
entire population of paging receivers. In particular,  only the information
which is stored in the program FIG. 9A shows a transmission sequence that
be-     system memory which alters the operation of the 12    23
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pager.                                             342, and a new search
for a sync word is initiated Following the above descriptions of the de-
at block 344. If the sync word is detected, then the coder system and
signalling systems, the operation  program proceeds through continuation
block A to of the present invention while in the POCSAG       320 in FIG.
10B. If the sync word is not detected, a coding system can now be
described. The POC-   5   sync word detect flag is read at block 346 to SAG
code format and transmission sequences         enable a determination to be
made whether or not were described in FIGS. 2A-C, 3A-F, and 5A-E.      the
sync word detect flag is set at decision block The operation of system
decoding block 34 of the   348. If the sync word detect flag is not set,
then the receiver device is best described by means of      flag is set at
block 350 and the program returns program flow charts. As illustrated in
the combined   10  through continuation block A to set up the timer for
flow chart of FIGS. 1OA-D, the system is first initial-  address decoding,
block 320 in FIG. 10B. If the ized at block 302. Next, the code plug memory
is   sync word detect flag was already set, the routine read at block 304
and the information obtained is  branches to second miss of sync word block
352 utilized to initialize the timer, as shown at block  and proceeds
through a return continuation block 306. A search for bit sync then
commences as   15  designated RET which causes the program to re- shown at
block 308. If bit sync is not found, the  turn to a search for bit sync 308
in FIG. 1OA. search for bit sync is continued. If bit sync is      In FIG.
10D, after entry through continuation found, then bit timing is established
at block 310,  block C which indicates that an address signal with after
which the timeout timer is started at block 312  11 function bits has been
detected, the next code to establish a time period during which the sync
20  address is compared to determine if reserve word word should be
detected. During this time period,  1 has been detected at 360. If reserve
word 1 has the system searches for the sync word, block 314.  not been
detected, then the program  returns If the time period for locating the
sync word ex-  through continuation block B to set up the timer for pires
without the sync word being found, block 316,  the next sync word 340 in
FIG. 10C. If reserve then the search for bit sync is begun again  How-   25
word 1 has been detected, its function bits are ever, if the sync word is
detected, then the system  examined at 362 to determine if they are equal
to flow chart, through a continuation block designated  the 01 bit
combination. If the function bits are A, proceeds to FIG. 10B .
identified to be  01,. then data is stored in the In FIG. 10B, after entry
by continuation block  temporary memory at 364. A test is made for the A,
the timer is set up for address decoding during   30  end of data at 366.
If the end of data has not been the appropriate frame at block 320. A wait
is made  detected, data continues to be stored in temporary for timeout,
block 322, after which a search is    memory. When the end of data has been
detected made for the address at block 324. If  an address is  at 366, the
process of decoding the new data for not detected, a search is made to
detect a re-     region 1 of the code memory begins at 368 fol- served word
at 325 and the program proceeds   35  lowed by writing the new data into
region 1 of the through a continuation block designated B. If the  code
memory at 370. After the new data is written reserved word is detected, the
program  proceeds   into  region 1, the program returns through continu-
through continuation block D. If  an address other  ation block B to set up
the timer for the next sync than a reserved word is detected, then the
function  word 340 in FIG. 10C. bits are decoded as per block 326. The
function   40  If at decision block 362 the function bits do not bits are
first examined at 328 to determine if they  equal the 01 combination, then
the function bits are are 11 to indicate conditioning to accept a change
tested for the 10 combination at block 372. If the in the code memory. If
the function bits are iden-  function bits do equal the 10 combination,
then tified to be 11, the program  proceeds through     data is stored in
temporary memory at 374 and a continuation block designated C  If the
function bits  45  test for end of data is performed at 376. If no end are
not 11, they are examined further to determine  of data is detected,
information continues to be if a data message function or address was
received  stored in memory. When the end of data is de- as shown at block
330. If no data message function  tected, new data is decoded for region 2
of the is present, then an alert signal is generated  at  code memory at
378, followed by writing the new block 332. However,   if a message
function is  5o  data into region 2 of the code memory at 380. After
present, then the data message is stored in a      the new data is written
into region 2, the program message memory at block 334, after which an
alert  then continues through continuation block B to set signal is
generated at block 336. After the alert  up the timer for the sync word at
block 340 in FIG. signal has been generated at either 332. or 336, the
10c. program proceeds through continuation block B.  55    If the function
bits do not equal the 10 com- In FIG. 10C, after entry by continuation
block  bination, the function bits are tested to determine if B, a timer is
set up for the next sync word at block  they equal the 11 combination at
382. If the func- 340. The system waits for a timer timeout at block  tion
bits equal the 11 combination, program ini- 13    25                EP 0
344 149 B1                   26 



tiates storing data in temporary memory at 384,   detected, the program
continues to store data in followed by the testing to determine the end of
the temporary memory. Upon detection of the end data at 386. If the end of
data has not been      of data, the new data is decoded for region 3 of the
detected, the program continues to store data in  program memory at 598 and
written into region 3 the temporary memory. Upon detection of the end   5
of the program memory at 600. of data, the new data is decoded for region 3
of the  If the test for function bits equal to the 10 code memory at 388
and written into region 3 of   combination shows that they are not
detected, then the code memory at 390. The program then pro-     by process
of elimination, the function bits must ceeds through continuation B to
setting up the    equal the 00 combination. The program initiates timer for
the sync word 340 in FIG. 10C  If the test  10  storing data in temporary
memory at 602, followed for function bits equal to the 11 combination shows
by the testing to determine the end of data at 604. that they are not
detected, then by process of    If the end of data has not been detected,
the elimination, the function bits must equal the 00  program continues to
store data in the temporary combination and an error has been detected. The
memory. Upon detection of the end of data, the program continues to operate
with the existing or  15  new data is decoded for the entire program mem-
[err]modified address and options remaining in the      ory at 606 and
written Into the program memory at code plug and returns through
continuation point B  608. to set up the timer for the next sync word at
block  After the new data has been read into any or 340 in FIG.10C.
all of the program memory regions, a system ini- In FIG. 10E, after entry
through continuation   20  tialization similar to 302 is actuated at 610
and the block D which indicates that  a reserved address  new program
begins to run at 612. signal has been detected, the detected code ad-
To summarize, the flow charts shown in FIGS. dress is compared to determine
if reserve word 2  10A to E show how the present invention operates has
been detected at 570. If reserve word 2 has   in the POCSAG coding system.
The paging device not been detected, then the program  returns  25
operates like a conventional selective calling re- through continuation
block RET to search for bit  ceiver in that it can provide all of the
features and sync at 308 in FIG. 10A. If reserve word 2 has    options
associated with the POCSAG code. In addi- been detected, its function bits
are examined at  tion, the device can be reprogrammed via POC- 572 to
determine if they are equal to the 00 bit  SAG format signals received
over-the-air to modify combination. if the function bits are identified to
be   30  the features, options and/or address signal(s) as- 00, then data
is stored in the temporary memory at  signed to the -unit, or to modify the
signalling 574. A test is made for the end of data at 576. If  system the
unit will decode. That is, the unit can he end of data has not been
detected, data contin-  be totally reconfigured by the procedures shown In
ues to be stored in temporary memory. When the    FIG. 1OE to operate in
any new coding system, end of data has been detected at 578, the process
35  including the Golay Sequential Code. of decoding the new data for
region 1  of the        The operation of the present invention while in
program memory begins at 578 followed by writing  the Golay Sequential Code
system can now be the new-data into region 1 of the program memory
described. The GSC code format and transmission at 580.
sequences were described in FIGS. 7A-D, 8A-F, If at decision block 572 the
function bits do not  40  and 9A-C. The operation of system decoding block
equal the 00 combination, then the function bits are  34 of the receiver
device is best described by tested for the 01 combination at block 582. If
the  means of program flow charts. As illustrated in the function bits do
equal the 01 combination, then  flow chart of FIGS. 11 A-E, the decoding
system is data is stored in temporary memory at 584 and a   first
initialized at 402. Next, the code plug memory test for end of data is
performed at 586. If no end   45  is read for address information at block
404. After of data is detected, information continues to be  the code plug
is read, the timer is set up at block stored  in memory. When the end of
data is de-    406, after which the system waits for a time-out at tected,
new data is decoded for region 2 of the   block 408. After waiting for such
time-out, the timer program memory at 588, followed by writing the   is
restarted in block 410 and the address flag is set new data into region 2
of the program memory at  so  to address number 1 at block 412. Then, word
1 of 590.                                             the current address
is loaded as  seen at block 414. If the function bits do not equal the 01
com-  After loading word 1 of the current address, the bination, the
function bits are tested to determine if  program searches for word 1 in
the received signal they equal the 10 combination at 592. If the func-  at
decision block 416. If word 1 is not detected, tion bits equal the 10
combination, program ini-  55  then the program proceeds through a
continuation tiates storing data in temporary memory at 594,   block B to
FIG. 11 B. If word 1 is detected at block followed by the testing to
determine the end of  416, then flow continues to decision block 418 data
at 596  If the end of data has not been      where a determination is made
whether word 1 or 14    27                EP 0 344149 B1
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its inverse has been detected. If word 1 is de-   the program proceeds
through continuation block E tected, then a detect flag is set for word 1
for the  to FIG. 11C. current address at 420. If instead the inverse of
In FIG. 11C, entry is made through continuation word 1 was detected at 418,
then a detect flag is  block E from FIG. 11 B to a decision block 450 to
set for inverse word 1 for the current address at   5   determine whether a
unique address has been de- 422. With the appropriate flag set for the
detection  tected. If a unique address has been detected, a of word 1 or
its inverse, the program proceeds    determination is made at decision
block 452 wheth- through continuation block A to FIG. 11 B.        er the
address sequence is inverse word A, inverse In FIG. 11 B, entry is made
through continuation  word B. If the decision is yes, the program exits
block B to a decision block 424 which determines   10  through a
continuation block C to FIG. 11D. If the whether the address word that was
searched for    determination is that the received address se- was a unique
or unit address. If the determination  quence is not equal to inverse word
A, Inverse is that the current address is not a unique address,  word B.
then decision block 454 determines wheth- then at decision block 626, a
determination is    er a message function has been received. If no made
whether this is a unit change address. If the   15  message function has
been received, an alert sig- determination is in the negative, the program
pro-  nal is generated at block 456 and the program ceeds through a
continuation block RET to the wait  continues through a continuation block
labelled for time-out timer 408 in FIG. 1 1A. If, however, the  RET to the
wait for time-out 408 block of FIG. 11 A. determination is that this is a
unit change address,  If, however, a message function has been re- then at
block 428, the system sets the address to  20  ceived at 454, then the
received data message is the system change address, after which the pro-
stored at 458 and, subsequently, an alert signal is gram proceeds through
continuation block H. If the  generated at 460. The program  then proceeds
determination at block 424 is that the current ad-  through continuation
block RET. If at decision block dress is a unique address then at block
430, the  450 no unique address is detected, then a deter- system sets the
address to the unit change ad-  25  mination is made at decision block 462
whether a dress, and the program proceeds through continu-  reserved
address has been detected. If no such ation block H. Continuation block H
returns to the  reserve address has been detected, the program load word 1
of the current address block 414 of   continues through continuation block
RET. Continu- FIG. 11A.                                         ation block
labelled RET causes a return to the wait The combination of steps that
begin with block  30  for time-out timer 408 block of FIG. 11A. If, how-
424 and end at branch points H and RET serves to  ever, a reserved address
has been detected, the change the address code sequence that is being
program continues through continuation block D. searched for, and allows,
the decoder to simulta-    In FIG. 11 D, entry Is made through continuation
neously search for a unique or individual address  block C to decision
block 470 which determines signal, the unit change address signal, and the
35  whether reserved address 1 has been detected system change or all unit
address signal. Although  immediately after unique address sequence inverse
the routine provides for the detection of three ad-  word A, inverse word B
was received. If reserved dress signals in the normal or selective calling
address 1 has not been detected, then there is an mode, it is obvious that
the procedure could be   error and a return to the operation with the
existing revised to provide for a greater or lesser numer of  40  addresses
and options is made through continu- addresses.
ation block labelled RET. If, however, reserved Continuing with the
description for FIG. 11 B, an  address number 1 is detected at 470, ,a
determina- entry is made through combination block A to a    tion is made
in decision block 472 whether the block 432 which loads the word 2 of the
current   address sequence for the reserved address num- address. A
determination is then made whether or  45  ber 1 is A inverse B at block
472. If the A inverse B not word 2 of the address has been detected at
word sequence has been detected, data is stored 434. If word 2 has not been
detected, the program  in temporary memory at block 474 and a deter-
proceeds to the decision block 424 to test as     mination is made in
decision block 476 when the before whether this is a unique address and
pro-  end of data occurs. If the end of data is not ceeds as previously
described. If, however, word 2   5o  detected, a return is made to block
474 to continue is detected, then a determination is made at de-  storing
data in the temporary memory. When the cision block 436 whether word 2 or
its inverse has  end of data is detected, the new data is decoded been
detected. If word 2 was detected, then a     for region 1 of the code
memory at block 478, after detect flag for word 2 for the current address
is set  which the new data is written into region 1 of the at block 438. If
the inverse of word 2 has been   55  code memory at 480. The program then
continues detected, then detect flag for the inverse of word 2  through
continuation block RET. for the current address is set at block 440. In
either  If the address sequence A inverse B is not case, after the suitable
detect flag has been set,  detected, a determination is made at decision
block 15    29                EP 0 344 149 B1                    30 



482 whether the address sequence is inverse A, B.  detected, a
determination is made at decision block If the inverse A,B word sequence is
detected, data  682 whether the address sequence is word 5 in- is stored in
temporary memory at block 484 and a  verse word 6. If the word 5 inverse
word 6 se- determination is made at 486 when end of data      quence is
detected, data is stored in temporary occurs. Data continues to be stored
in temporary   5   memory at block 684 and a determination is made memory
until such time as the end of data is      at 686 when end of data occurs.
Data continues to detected. When end of data is detected, the new   be
stored in temporary memory until such time as data is decoded for region 2
of the code memory   the end of data is detected. When end of data is at
block 488, after which the new data is written  detected, the new data is
decoded for region 2 of into region 2 of the code memory at block 490.  10
the program memory at block 688, after which the The program  then returns
through continuation    new data is written into region 2 of the program
block RET.                                        memory at block 690. If
the address sequence is determined not to      If the address sequence is
determined not to be inverse A,B, then a determination is made at   be word
5 inverse word 6, then a determination is ecision block 492 whether the
address sequence   15   made at decision block 692 whether the address
inverse A, inverse B. If the address sequence is  sequence Is Inverse word
S word 6. If the address determined to inverse A, inverse B, then data is
sequence is determined to inverse word 5 word 6, stored in temporary memory
at 494 and a deter-    then data is stored in temporary memory at 694
mination is made for the occurrence of end of data  and a determination is
made for the occurrence of at 496. Data continues to be stored in temporary
20  end of data at 696. Data continues to be stored in memory until an end
of data signal is detected.   temporary memory until an end of data signal
is When an end of data is detected, the new data is  detected. When an end
of data is detected, the decoded for region 3 of the code memory at 498
new data is decoded for region 3 of the program and the new data is written
into region 3 of the  memory at 698 and the new data is written into code
memory at block 500. The program at this  25  region 3 of the program
memory at block 700. time, returns through continuation block RET to the
If at decision block 692 it is determined that wait for time-out block 408
of FIG. 11 A, If at de-  the  address sequence is not inverse word 5 word
cision block 492 it is determined that the address  6, then as a result of
the sequential logic, the word sequence is not Inverse A, inverse B, then
as a   sequence must be inverse word 5 inverse word 6 result of the
sequential logic, an error has occurred   30  and the program initiates
storing data in temporary and a return is made to the normal operation with
memory at 702 followed by the testing to deter- the existing addresses and
. options. The program  mine the end of data at 704. If the end of data has
returns to the wait for time-out block 408 of FIG.  not been detected, the
program continues to store 11A.
data in the temporary memory. Upon detection of In FIG 11D, entry is made
through continuation   35  the end of data, the new data is decoded for the
block D to decision block 670 which determines    entire program memory at
706 and written into the whether reserved address 2 has been detected. It
program memory at 708. will be recalled that reserved address 2 is formed
After the new data has been read into any or by reserved code words 3 and
4. If reserved.ad-   all of the program memory regions, a system ini- dress
2 has not been detected, then there is an   40  tialization similar to 402
is actuated at 710 and the error and a return to the operation is made
through  new program begins to run at 712. continuation block labelled
RET. If, however, re-    To summarize the operation of the present served
address number 2 is detected at 670, a     invention in the GSC coding
system, the device determination is made in decision block 672 wheth-  acts
like a conventional selective calling receiver, er the next immediate
address sequence is word 5   45  and can decode and alert to one or more
address word 6 at block 672. Word 5 and word 6 will be    signals. In
addition, it responds to predetermined used to designate GSC reserved words
5 and 6. If  reserved signalling patterns by reprogramming its the word 5
word 6 sequence has been detected,     operating control memories in
accordance with data is stored in temporary memory at block 674
instructions received over-the-air via the signalling and a determination
is made in decision block 676   5o  channel. The reprogramming  mechanism
can when the end of data occurs. If the end of  data is  change the
address(es) and options of a individual not detected, a return is. made to
block 674 to   unit a group of units, and can also change the continue
storing data in the temporary memory.    decoding scheme used in any number
of units. When the end of data is detected, the new data is decoded for
region 1 of the program memory at  55   Claims block 678, after which the
new data is written into region 1 of the program memory at 680.  ..
1. A communications receiver (FIG. 1) for operat- If the address sequence
word 5 word 6 is. not     ing in a communications system capable of    29
EP 0 344 149 B1                    30 482 whether the address sequence is
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If the inverse A,B word sequence is detected, data  682 whether the address
sequence is word 5 in- is stored in temporary memory at block 484 and a
verse word 6. If the word 5 inverse word 6 se- determination is made at 486
when end of data     quence is detected, data is stored in temporary
occurs. Data continues to be stored in temporary   5   memory at block 684
and a determination is made memory until such time as the end of data is
at 686 when end of data occurs. Data continues to detected. When end of
data is detected, the new   be stored in temporary memory until such time
as data is decoded for region 2 of the code memory  the end of data is
detected. When end of data is at block 488, after which the new data is
written  detected, the new data is decoded for region 2 of into region 2 of
the code memory at block 490.  10  the program memory at block 688, after
which the The program then returns through continuation     new data is
written into region 2 of the program block RET.
memory at block 690. If the address sequence is determined not to     If
the address sequence is determined not to be inverse AB, then a
determination is made at  be word 5 inverse word 6, then a determination is
ecision block 492 whether the address sequence   15  made at decision block
692 whether the address inverse A, Inverse B. If the address sequence is
sequence is Inverse word S word 6. If the address determined to inverse A,
inverse B, then data Is  sequence is determined to inverse word 5 word 6,
stored in temporary memory at 494 and a deter-   then data is stored in
temporary memory at 694 mination is made for the occurrence of end of data
and a determination is made for the occurrence of at 496. Data continues to
be stored in temporary  20  end of data at 696. Data continues to be stored
in memory until an end of data signal is detected   temporary memory until
an end of data signal is When an end of data is detected, the new data is
detected. When an end of data is detected, the decoded for region 3 of the
code memory at 498   new data is decoded for region 3 of the program and
the new data is written into region 3 of the  memory at 698 and the new
data is written into code memory at block 500. The program at this  25
region 3 of the program memory at block 700. time, returns through
continuation block RET to the  If at decision block 692 it is determined
that wait for time-out block 408 of FIG. 11A, If at de-  the  address
sequence is not inverse word 5 word cision block 492 it is determined that
the address  6, then as a result of the sequential logic, the word sequence
is not inverse A, inverse B, then as a  sequence must be inverse word 5
inverse word 6 result of the sequential logic, an error has occurred   30
and the program initiates storing data in temporary and a return is made to
the normal operation with  memory at 702 followed by the testing to deter-
the existing addresses and options. The program  mine the end of data at
704. If the end of data has etums to the wait for time-out block 408 of
FIG.  not been detected, the program continues to store 11A.
data in the temporary memory. Upon detection of In FIG. 11 D, entry is made
through continuation   35  the end of data, the new data is decoded for the
block D to decision block 670 which determines   entire program memory at
706 and written into the whether reserved address 2 has been detected. It
program memory at 708. will be recalled that reserved address 2 is formed
After the new data has been read into any or by reserved code words 3 and
4. If reserved  ad-  all of the program memory regions, a system ini- dress
2 has not been detected, then there is an   40  tialization similar to 402
is actuated at 710 and the error and a return to the operation is made
through  new program begins to run at 712. continuation block labelled RET.
If, however, re-    To summarize the operation of the present served
address number 2 is detected at 670, a    invention in the GSC coding
system, the device determination is made in decision block 672 wheth-  acts
like a conventional selective calling receiver, er the next immediate
address sequence is word 5   45  and can decode and alert to one or more
address word 6 at block 672. Word 5 and word 6 will be   signals. In
addition, it responds to predetermined used to designate GSC reserved words
5 and 6. If  reserved signalling patterns by reprogramming its the word 5
word 6 sequence has been detected,    operating control memories in
accordance with data is stored in temporary memory at block 674
instructions received over-the-air via the signalling and a determination
is made in decision block 676   50  channel. The reprogramming mechanism
can when the end of data occurs. If the end of data is  change the
address(es) and options of a individual not detected, a return is  made to
block 674 to  unit a group of units, and can also change the continue
storing data in the temporary  memory.  decoding scheme used in any number
of units. When the end of data is detected, the new data is decoded for
region 1 of the program memory at  55  Claims block 678, after which the
new data is written into region 1 of the program memory at 680.
1. A communications receiver (FIG. 1) for operat- If the address sequence
word 5 word 6 is not     ing in a communications system capable of 16    31
EP 0 344 149 B1                   32 transmitting over-the-air radio
frequency (RF)     signals. 



signalling having different coding system for- mats (POCSAG, FIG. 2A; GSC,
FIG. 7A) and       4. The receiver of claim  3 wherein said non- for
decoding (FIG. 1, 36) said transmitted RF      volatile memory further
comprises a system signalling solely in accordance with one of said   5
portion (40,46) and an address portion (50) and different coding system
formats, said commu-       said logic means (52) further includes enabling
nications receiver comprising:                     means to separately
enable reprogramming of means (30,32) for receiving said transmit-     said
portions. ted RF signalling to produce received signals; a selectively
reprogrammable non-volatile  10  5. The receiver of claim 4 wherein said
address memory (40, 42, 46, 50) for storing a set of       portion includes
and address (44) correspond- Instructions representing a decoding algorithm
ing to an individual receiver, said receiver fur- based on one said
different coding system          ther includes annuciator means (54) to
alert the formats;                                           user to the
decoding of signals which include a programmable decoder (36) coupled to
15     that address. said receiving means and responsive to said
instructions in the memory to cause decoding   6. The receiver of claim 4
wherein each of said of said received signals solely in accordance
portions comprise a plurality of distinct regions with said one coding
system format; and char-      and said logic means further includes means
acterized in that:                       20      (FIGS. 3E, 3F, 8E, 8F)
responsive to informa- wherein some transmitted RF signalling          tion
in said reserved code signal to enable and corresponding received signal of
the one       reprogramming of an individual one of said coding system
format include one portion   re-     plurality of regions of one of said
portions for presenting a reprogramming command and an-
reprogramming. other portion representing a corresponding set  25 of
instructions of a decoding algorithm based  7. A method (FIGS. 10 A-E,
11A-E) for reprog- on another of said different coding system
ramming the decoding operations of selected formats; and
communication receivers by over-the-air trans- logic means (FIG. 1, 36,52;
FIGS. 10A-E,       missions characterized in that the method 11 A-E)
coupled to the decoder and the non-  30    comprises the steps of: volatile
memory and responsive to a decoded          (a) encoding radio frequency
signals (FIGS. reprogramming command (FIGS. 5A-C, 9A,               3A-F,
8A-F) including selective call signals 9B) of the received signals of the
one coding        for addressing communication receivers and system to
enable selective reprogramming of          message signals including
information for the memory with the decoded set of instruc-  35
reprogramming the decoding operations of tions of the received signals
corresponding to       an addressed communication receiver; the
reprogramming command, said decoded               (b) transmitting said
encoded signals; set of instructions representing a different de-     (c)
receiving (30, 32) transmitted radio sig- coding algorithm,              .
nals by the communication receiver and whereby the programmable decoder re-
40          producing received signals therein; sponds to the reprogrammed
set of instruc-           (d) decoding received selective call and tions in
the memory to cause subsequent de-          message signals in the
communication re- coding of received signals solely in accor-
ceiver by a programmable decoder (36) re- dance with a coding system format
different          sponsive to instructions contained in a non- from said
one coding system format.        45        volatile memory (40, 42, 46,
50), said instructions representing an algorithm for 2. The receiver of
claim 1 further including a           decoding received signals in
accordance volatile memory (48) coupled to the decoder          with one
coding system format; and to logic means to store decoded informa-
(e) identifying (FIGS. 10B, 11B) the selec- tion to be used for subsequent
reprogramming   5o    tive call signals corresponding to selected of the
non-volatile memory.                          receivers: and (f)
reprogramming (FIGS. 10D, 10E, 11D, 3  The receiver of claim 2 wherein said
received         11E) the non-volatile memory of the se- radio signals
include reserve code signals  and      lected receivers with other
instructions, re- wherein the logic means (FIGS. 3E, 3F, 8E,  55
presenting an algorithm  for decoding re- 8F), includes means to cause
subsequently            ceived. signals in accordance with another received
signals to be stored in said volatile       coding system  format, decoded
from re- memory in accordance with the reserve code           ceived
message signals to alter the subse- 17    33                EP 0 344 149 B1
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quent decoding of the received signals by        Dekodieralgorithmus
darstellen, der auf einem the programmable decoder [characteristics]
der verschiedenen Kodiersystem-Formate be- of selected receivers which
decoder is re-       ruht; sponsive to the reprogrammed instructions of the
memory.                           5       elnen programmierbaren Dekodierer
(36), der an die Empfangseinrichtung gekoppelt ist, auf 8  The method of
claim 7 further including the         die Befehle im Speicher anspricht und
so die steps of:                                          empfangenen
Signale ausschliellich in Ober- in step (a), encoding (FIGS. 5A-C) re-
einstimmung mit einem der Kodiersystem-For- served code signals prior to
said message   10     mate dekodiert; und dadurch gekennzeichnet, signals;
and                                       dafi prior to step (f), decoding
(FIGS. 5D, 5E) said received reserved code signals to initiate    einige
ibertragene RF-Signale und entspre- reprogramming.
chende  empfangene  Signale  des  einen is      Kodiersystem-Formats elnen
Bereich elnschlie- The receiver of claim 1 wherein the program-       Den,
der einen Umprogrammierbefehl darstellt, mable controller comprises a
microcomputer         und einen anderen Bereich, der einen entspre- (36)
coupled to said receiving means (32) and      chenden Satz von Befehlen
eines auf einem responsive to instructions in said non-volatile    anderen
der Kodiersystem-Format beruhenden memory (40, 46) to cause decoding of re-
20       Dekodieralgorithmus darstellt; und ceived signals; and wherein
said microcom- puter includes means (FIGS. 5A, 5B, 9A, 9B)        eine
Logikeinrichtung (Fig. 1, 36, 52; Fig. 10A- responsive to the detection of
predetermined       E, 11A-E), die an den Dekodierer und an den received
signals to enable selective reprog-       nicht-flUchtigen Speicher
gekoppelt ist, und auf ramming of the memory.                     25
einen dekodierten Umprogrammierungsbefehl (Fig. 5A-C, 9A, 9B) der
empfangenen Signale 10. The receiver of claim 1 wherein the transmitted
des einen Kodierungssystems anspricht und RF signalling includes selective
call signals      selektive Umprogrammierung des Speichers and message
signals (FIGS. 2B, 2C, 7B, 7C);        mit dem dekodierten Satz von
Befehlen der and wherein the programmable controller in-  30    empfangenen
Signale aufruft, die dem Umpro- cludes means (FIGS. 3A-C, 8A-C) to cause
grammierb~fehl entsprechen, wobei der deko- decoding of received signals
into selective call   dierte Satz. von Befehlen einen anderen Deko- signals
and message signals; and wherein the       dieralgorithmus darstellt, logic
means includes means (FIGS. 5A-C, 9A, 9B) responsive to the decoded
selective call  3s   wodurch der programmierbare Dekodierer auf signals to
enable selective reprogramming of       den umprogrammierten Satz von
Befehlen im the non-volatile memory with decoded mes-          Speicher
anspricht und die anschlieBende De- sage signals.
kodierung empfangener Signale ausschlie~llch in Obereinstimmung mit einem
Kodiersystem- PatentansprUche                               40
Format,  das  sich   von   dem   einen Kodiersystem-Format unterscheidet,
veranlallt. 1. Kommunikationsempffinger (Fig.1) zum Betrieb in einem
Kommunikationssystem  zur Funk-      2. Empfanger nach Anspruch 1, der
weiterhin ei- Obertragung von Radiofrequenz (RF)-Signalen        nen
flUchtigen Speicher (48) einschilelt, der an mit  verschiedenen
Kodiersystem-Formaten   45     den Dekodierer und an die Logikeinrichtung
(POCSAG, Fig. 2A; GSC, Fig. 7A) und zur            gekoppelt ist und
dekodierte Informationen Dekodierung der Obertragenen RF-Signale aus-
speichert, die zum  anschlieBenden Umpro- schlieBlich in Obereinstimmung
mit einem der       grammieren  des nicht-fldchtigen  Speichers
verschiedenen Kodiersysteme, wobei der Kom-        verwendet werden.
munikationsempffnger umfalit:              50 3  Empfgnger nach Anspruch 2,
wobei die emp- eine Einrichtung (30, 32), die die Obertragenen    fangenen
Radiosignale Reserve-Kodesignale RF-Signale empfangt und empfangene Signale
enthalten, und wobei die Logikeinrichtung (Fig. erzeugt;
3E, 3F, 8E, 8F) .eine Einrichtung zur anschlie- 55      Renden Speicherung
empfangener Signale im einen  selektiv umprogrammierbaren, nicht-
flUchtigen   Speicher  entsprechend   den flUchtigen Speicher (40, 42, 46,
50) zur Spei-     Reserve-Kodesignalen einschlielt. cherung elnes Satzes
von Befehlen, die einen 18    35                EP 0 344 149 B1
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4. Empfinger nach Anspruch 3, wobei der nicht-           ausgewihiten
Empftnger mit anderen Be- flachtige Speicher weiterhin einen Systembe-
fohlen, die einen Algorithmus zur Dekodie- reich (40, 46) und eonen
Adreobereich (50)           rung empfangener Signale In Obereinstim- umfait
und die Logikeinrichtung (52) weiterhin       mung       mit     elnem
anderen 'eine Aufrufeinrichtung zum separaten Aufruf   5
Kodierungssystem-Format darstellen, die der Umprogrammierung der Bereiche
ein-               aus den empfangenen Nachrichtensignalen schlielt.
dekodlert wurden und Anderung des an- schliesenden Dekodierens der
empfange- 6. Empfinger nach Anspruch 4, wobel der Adre8-           nen
Signale durch den programmierbaren bereich esne Adresse (44) enthalt, die
einem   10    Dekodierer (Kennlinie) ausgewihhter Emp- einzelnen Empfinger
entspricht, wobei der            finger, wobel der Dekodierer auf die um-
Empfanger weiterhin eine Aufrufeinrlchtung           programmierten Befehie
des Spelchers an- (54) einschlielt, mit der der Anwender zu De-
spricht. kodierung von Signalen, die die Adresse ent- halten, aufgerufen
wird.                  is  8. Verfahren nach Anspruch 7, das welterhin fol-
gende Schritte einschlleft: 6. Empftnger nach Anspruch 4, wobei jeder der
Bereiche eine Vieizahl einzelner Abschnitte       in Schritt a) die
Kodierung (Fig. 5A-C) der umfaft, und die Logikeinrichtung weiterhin eine
Reserve-Kodesignale vor den Nachrichtensi- Einrichtung (Fig. 3E, 3F, BE,
BF) einschlieBt,  2p  gnalen; und die auf Informationen im
Reserve-Kodesignal anspricht und die Umprogrammierung eines          vor
Schritt f) die Dekodierung (Fig. 5D, 5E) der einzelnen aus der Visizahl der
Abschnitte ei-     empfangenen Reserve-Kodesignale zur Einlei- nes der
Bereiche zur Umprogrammierung auf-        tung der Umprogrammisrung. ruft.
25 9. Empfanger nach Anspruch 1, wobei die pro- 7. :Verfahren (Fig. 10A-E,
11A-E) zur Urnprogram-     grammierbare Steuereinrichtung einen Mikro-
mierung der Dekodiervorgange ausgewihiter         computer (36) umfalt, der
an die Empfangs- Kommunikationsempfinger durch Funk-Ober-
einrichtung (32) gokoppelt ist und auf Befohle tragung, dadurch
gekennzeichnet,. daB das   30    im nicht-fltchfigen Speicher (40, 46)
anspricht, Verfahren die folgenden Schritte umfal3t:         wodurch -die
empfangenen Signale dekodiert a) Dekodieren von Radiofrequenz-Signalen
werden; und wobei der Mikrocomputer eine (Fig. 3A-F, 8A-F), die selqktive
Rufsignale     Einrichtung (Fig. SA, SB, 9A, 9B) einschlielt, zur
Adressierung von Kommunikationsemp-         die auf den Nachweis
vorgegebener empfan- fingem und Nachrichtensignale enthalten,  35    gener
Signale anspricht und selektive Umpro- die Informationen zum
Umprogrammieren          grammierung des Speichers aufruft. der
Dekodiervorgango eines adressierten Kommunikatlonsempffngers einschliefien;
10. Empfianger nach Anspruch 1, wobel die Uber- b) Obertragung der
dekodierten Signale;         tragenen RF-Signale selektive Rufsignale und
c) Empfang (30, 32) Ubertragener Radio-  40     Nachrichtensignale (Fig.
28, 2C, 78, 7C) ent- Signale durch den Kommunikationsempffin-
halten; und wobei die programmierbare Steuer- ger und Erzeugung empfangener
Signale           sinrichtung eine Einrichtung (Fig. 3A-C, 8A-C) darin;
einschlelit, die empfangene Signale in selekti- d) Dekodieren empfangener
selektiver Ruf-       ve Rufsignale und Nachrichtensignale deko- und
Nachrichtensignale im  Kommunika-  45      diert; und wobei die
Logikeinrichtung eine Ein- tionsempfanger durch einen programmier-
richtung (Fig. 5A-C, OA, -9B) einschlielit, die auf baren Dekodierer (36),
der auf Befehle an-      die dekodierten Rufsignale anspricht und se-
spricht, die in einem nicht-fltchtigen Spei-    lektive Umprogrammierung
des nicht-flOchtigen cher (40, 42, 46, 50) enthalten sind, wobei
Speichers mit dekodierten Nachrichtensignalen die Befehle einen Algorithmus
zur Dekodie-  50  aufruft. rung empfangener Signale in Obereinstim- mung
mit einem Kodierungssystem-Fqrmat       Revendlcations darstellen; e)
Erkennung (Fig. lOB, 115) der selektiven  1. Un r6cepteur de
t0l6communication (figure 1) Rufsignale, die den ausgewAhiten .Empfan-  56
prevu pour fonctionner dans un sytbme de gern entsprechen; und
tel6communication capable d'emettre par voie f) Umprogrammieren (Fig. 10D,
10E, 11D,        hertzienne des signaux radiofr6quences (RF) 11 E) des
nicht-fllchtigen Speichers der        ayant differents formats de systbme
de codage 19    37                EP 0 344 149 B1                    38
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(POGSAG, figure 2A; GSC, figure 7A), et pour       moyens logiques (figures
3E, 3F, BE, 8F) corn- d6coder (figure 1, 36) les signaux RF 6mis,
prennent des moyens qui font en sorte que exclusivement en conformite avec
lun des dif-      des signaux regus ult6rieurement solent enre- ferents
formats de systeme de codage, ce           gistr6s dans la m6molre volatile
conformement r6ceptsur de telecommunication comprenant:    5    aux signaux
de codes reserves. des moyens (30, 32) destines a recevoir les signaux RF
emis pour produire des signaux  4. Le r6cepteur de la revendication 3, dans
loquel regus;                                             la memoire non
volatile comprend en outre une memoire non volatile reprogrammable
une partie de systeme (40, 46) et une partie de facon s6lective (40, 42,
46, 50) destin6e b   io  d'adresse (50), et les moyens logiques (52)
enregistrer un ensemble d'instructions repr6-      comprennent en outre des
moyens d'autorisa- sentant un algorithme de decodage bas6 sur         tion
destin6s a autoriser s6par~ment la repro- un premier des diff6rents formats
do systeme       grarnation des parties pr~citeos. de codage; un d6codeur
programmable (36) connect6  15  5. Le recepteur de la revendication 4, dans
lequel aux moyens de r6ception et reagissant aux          la partie
d'adresse contient une adresse (44) instructions pr6citees qui se trouvent
dans la     correspondent a un r6cepteur individuel, et ce memoire en
d6codant les signaux regus, ex-         r6cepteur comprend en outre des
moyens idi- clusivement en conformite avec le premier for-     cateurs (54)
qui sont destines a alerter l'utilisa- mat de systeme de codage; et
caracterise en   20   tour pour lui signaler le d6codage de signaux ce quo:
qui contiennent cette adresse. certains signaux RF 6mis et des signaux
regus correspondents du premier format de      6. Le r6cepteur de la
revendication 4, dans lequel systeme de codage comprennent une partie
chacune des parties precit6es comprend un representant un ordre de
reprogrammation, et  25   ensemble de r6gions distinctes, et les moyens une
autre partie representant un ensemble cor-    logiques comprennent en outre
des moyens respondant dinstructions d'un algorithme de       (figures 3E,
3F, 8E, 8F) qui r6agissent a l'lnfor- d6codage base sur un second des
diff6rents         mation contenue dans le signal de code r6ser- formats de
systeme de codage; et                   v6, en autorisant la
reprogrammation d'une re- le r6cepteur comprend des moyens togi-  30
gion individuelle parmi l'ensemble de r6gions ques (figure 1, 36, 52;
figures 1OA-E, 1.1A-E)     de l'une des parties pr6cit6es. qui sont
connect6s au d6codeur et  l la me- moire non volatile et qui rdagissent a,
un ordre  7. Un procede (figures 1OA-E, 11A-E) pour la de reprogrammation
d6cod6 (figures 5A-C, 9A,       reprogrammation des operations de decodage
9B) des signaux regus du premier systeme do   35   de r6cepteurs de
t6lecommunication selection- codage, en autorisant une reprogram mation
nes, au moyen de transmissions par voie hert- s6lective de la m6moire avec
l'ensemble d'ins-     zienne, caracteris6 en ce quo ce proced6 com-
tructions decode des signaux regus correspon-      prend les etapes
suivantes: dant A I'ordre de reprogrammation, cat ensem-        (a) on code
des signaux radiofrequences ble d'instructions d~cod4 repr6sentant un algo-
40  (figures 3A-F, BA-F) comprenant des si- rithme de ddcodage different,
gnaux d'appel selectif pour l'adressage de grace a quoi le d6codeur
programmable            r6cepteurs de t6l6communication, et des si- reagit
a l'ensemble d'instructions reprogramme       gnaux de message contenant
une informa- dans la m~moire en d~codant ensuite des si-         tion pour
la reprogrammation des operations gnaux regus exclusivement en conformite
avec   45    de d6codage d'un recepteur de telecommu- un format de systbme
de codage diff6rent du          nication adress6; premier format de systeme
de codage.                 (b) on 6met les signaux cod6s; (c) on regoit
(30, 32) les signaux radiofre- 2. Le recepteur de la revendication 1,
compre-           quences emis, au moyen du r6cepteur de nant en outre une
m6moire volatile (48)  50         t6l6communication, et on produit dans
celui- connectee au decodeur et aux moyens logi-            ci des signaux
regus; ques, pour enregistrer l'information d6cod6e a       (d) on d6code
des signaux d'appel s~lectif utiliser pour la reprogrammation ult6rieure de
et de message regus, dans le recepteur de la m6moire non volatile.
telecommunication, au moyen d'un deco- 55        deur programmable (36) qui
r6agit a des 3. Le r6cepteur de la revendication 2, dans lequel
instructions contenues dans une memolre les signaux RF regus comprennent
des si-             non volatile (40, 42, 46, 50), ces instructions gnaux
de codes reserves, et dans lequel les          representant un algorithme
pour le decoda- 20    39                EP 0 344 149 B1
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ge des signaux recus conformement a un premier format de systeme de codage;
(e) on identifie (figures 1 OB, 11 B) les si- gnaux d'appel selectif
correspondant a des r6cepteurs s~lectionn6s; et             5 (t) on
reprogramme (figures 10D, 10E, 11D, 11E) la memoire non volatile des
recepteurs s6lectionnes avec d'autres instructions, re- presentant un
algorithme pour Ie decodage de signaux regus conformdment a un autre  70
format de systbme de codage, qui est de- code A partir de signaux de
message regus, dans le but de modifier le d6codage ultA- rieur des signaux
regus par le d6codeur programmable de r6cepteurs s6lectionn6s,  i6 ce
decodeur fonctionnant sous la ddpen- dance des instructions reprogramm6es
de la m6moire. 8. Le procede de la revendication 7, comprenant  20 en outre
les 6tapes suivantes: & l'etape (a), on code (figures 5A-C) des signaux de
codes reservds, avant les signaux de message; et avant l'etape (f) on
decode (figures 5D,  25 5E) les signaux de codes r6serv6s regus, pour
d6clencher la reprogrammation. 9. Le r6cepteur de la revendication 1, dans
loquel il existe une unite de commande programma-  30 ble comprenant un
micro-ordinateur (36) qui est connectS aux moyens de reception (32) et >,
qui r6agit & des instructions.presentes dans la m6moire non volatile (40,
46) en d6codant des signaux regus; et dans lequel le micro-ordina-  35 teur
comprend des moyens (figures. 5A, 5B, 9A, 9B) qui r6agissent a la d6tection
de si- gnaux regus predetermines en autorisant la reprogrammation sdlective
de la mdmoire. 40 10. Le recepteur de la revendication 1, dans lequel les
signaux RF 6mis comprennent des signaux d'appel s6lectif et des signaux de
message (figures 2B, 2C, 7B, 7C); et dans lequel l'unite de commando
programmable comprend des  45 moyens (figures 3A-C, BA-C) qui decodent des
signaux regus pour donner des signaux d'ap- pel selectif et des signaux de
message; et dans lequel les moyens logiques comprennent des moyens (figures
5A-C, 9A, 9B) qui r6agis-  60 sent aux signaux d'appel s6lectif decod6s en
autorisant la reprogrammation selective de la m6moire non volatile avec des
signaux de message d6cod6s. 55 21    


