1y

the Invention This

priot ocol systens. |
signal I i ng protocol
plurality of portab
A signalling protoc

CMD0633J Sel ective Call Signalling System Backaround of
invention generally relates to the area of 5 signalling
n particular, this invention relates to the area of a
used with a paging systemhaving a transmtter and a
le selective call receivets such as pagi ng F¥88f3%/s. 10

_ ol devghoped il Gb%&'}l Bei bak113 ng0SkyGhlence Code
Advi sory Group (POCSAG is wdely used in paging systens. Also, the CGol ay
Sequenti al Code (GSC) has enjoyed a nunber of years of satisfactory use in

in paging 15 SBexilerrounde ofiothed Tueentidowever, the expandi ng market for
pagi ng receivers now,.requires.a signalli S m Whi ch,comuni cat es
reasage i of mati on T reeeedon ABRare ik TEIERa b BT ERER She PocsaAG
protocol ha$ ovsairgnedld. iwmigl Eirodtogohi Shesems s 2n mt!iicuyalro thimmsuni cate

| nf ormati on. %%%qiiro‘%?%fe‘i%gegnﬁo' Eﬂ%{%& B t1loBa ‘ilﬁﬁ%&og{?&t%oi he 32,21

BCH nmessage i nformation wor

therei n. The biusas

. to esta the type of . mat 1 on i ncl uded
"HEH @ RaPEPSt SYSEFR RIWINY i Fireacmithayr ekd a

information, andhdha i%§CeHdpoirahBl185sel &Eh Gl amiINEseRAevEREOLHBLI 88 i S
contained within the word.. Thus, of 21 information bits in the 32,21 word,
~one bit, or abdR98¥ FHEERrormation, is used sinply to

10

A signalling protocol developed by Great Britain's

15

20

25

30

35

Post Office Code Advisory Group (POCSAG) is widely used in
paging systems. Also, the Golay Sequential Code (GSC) has
enjoyed a number of years of satisfactory use in in paging
systems the world over. However, the expanding market for
paging receivers now requires a signalling system which
communicates message information with less overhead than
prior art systems.

The POCSAG protocol has overhead which diminishes its
ability to communicate information. POCSAG reserves one
information bit in every one of the 32,21 BCH message
information words to establish the type of information
included therein. The bit being in a first logic state
indicates address information, and the second state
indicates message information is contéined within the
word. Thus, of 21 information bits in the 32,21 word,.one
bit, or about 5% of the information, is used simply to
indicate the type of information contained within the -
remaining 20 bits. Being as this bit does not contribute
to the actual meséage information, it is overhead. A
second type of overhead is a synchronization word inserted
between every sixteen message information words. The
synchronization word was used in order to maintain
synchronization during the transmission of the protocol.
However, advances in the state of the art in
synchronization of paging receivers has eliminated the
requirement for the sync code. Thus, the sync code

occurring one of seventeen words, about 6% of the words,
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10 provides no message information and is thus considered

overhead. Thus, the overhead of the idle codeword can
typically be 20%. In view of the first, second and third
overhead signals, much efficiency can be gained with an
improved signalling protocol.

15 The POCSAG protocol additionally suffers from the
lack of ability to indicate in advance the occurrence of
addresses. Since an address can occur almost anywhere
within a transmission, paging receivers are required to
search for address information when message information is

20 transmitted. Furthermore, the POCSAG protocol suffers
from a finite probably, that bit errors occurring in the
message may cause the message information to be falsely
interpreted. This is commonly considered a “false". It
is desirable to provide for the reduction of falsely

25 interpreting message information. ..

The GSC protocol has similar overhead signals and
suffers from similar protocol problems.
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resol ves the aforenentioned problens. In accordance with the present
invention, a nethod 1of ,cQEFUILEA! {1 % HESSAGRY 9B3enb %A N%a A ild4 Y of
communicating a message signal having a plurality of

10 messages for reception by a plurality of selective call
receivers, the method comprises the steps of:

(a) accumulating a.plurality of data messages, each
data message comprising an address signal identifying a
selective call receiver, and an information signal having

15 message information;

(b) grouping the address signals into an address
field;

(c) grouping the information signals into an
information field;

20 {d) generating a boundary signal indicative of the
boundary between the address field and the information
field; and

(e) transmitting the address field, the data field
and the boundary signal.

25
It is an object of the invention to provide a method
for receiving a signal generated in accordance with the
aforementioned method.

30 In accordance with the present invention, a method of
displaying a message in a format having a multiplicity of
characters comprises the steps of:

receiving a message signal having a format signal
included therein and a plurality of characters;

35 combining a predetermined character in a

predetermined location with the plurality of characters in
response to the format signal; and

displaying the message.



10 nessages for reception by a plurality of selective call receivers, the
nmet hod conprises the steps of: (a) accunulating a plurality of data
nessages, each data nessage conprising an address signal identifying a

sel ective call receiver, and an information signal having 15 nmessage
information; (b) grouping the address signalds into an address field; (c)
grouping the information signals into an information field; 20 (d)
generating a boundary signal indicative of the boundary between the address
field and the infor&at forofdanee wid: (tde prassntt invigntien adumeihdd «fd,
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vector signal indicating the occurrence of the portion of
10 the related information signal, the method comprises the
steps of:
receiving an address signal;
determining if the address signal matches a
predetermined address signal;
15 receiving the vector signal in response to the
determination;
deactivating the receiving means after receiving the
vector signal; and
activating the receiving means prior to the
20 occurrence of the portion of the related information

signal.



dt spl ayi ng the nessage. 4 In accordance with the present invention, a
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recei ving nmeans, the nessage contained within a nessage 5 signal having a
pfurality of nmessages for reception by a plurality of selective cal
receivers, a nessage having an address signaP, a related information signal

having at | easty 21 58R8HAL 8 £L OB & dress signal and a vector
si gnal indicatrﬁ%£?%éj%Etﬁ$%€ﬁt§'ﬁf‘%%€“ﬁﬁ£§¥%% of 10 the rel ated
i nformati on signal, EXe retdhowscsivgr pyesal hestrwghuns of ébei prpgoanl atldr ess

signal ; deter M pg-ddnddeidfdegespsbdbrt IMie2 Predeterm ned address
signal; 15 recei ving_the vector signal in response to the

s
det ermi nation; deactE%%rt imFhowE tBeerfFRgtweaRt ditecadswered Hgethénvect or -
si gnal ; andsactdotdrdathdeh@rittBC ehei pPes@RNSiPFdriyidm the 20 occurrence of

the portion of the rgated hnfor gLl 9P SLAN8L of the data packets within
the first information field.

FIG. 4 shows the structure of the check field.

FIG. 5 shows the interleaving the message

10 information.

FIG. 6 shows a block diagram of a transmitter for
generating a paging signal in accordance with the present
invention.

FIG. 7 shows a block diagram of a paging receiver

15 operating in accordance with the present invention.

FIG. 8 shows a flowchart of a transmitter operating
in accordance with the present inventionm.

FIGS. 9A and 9B show a flowchart of a paging receiver
operation in accordance with the present invention.

20
Description of Preferred Embodiment

FIG. 1 shows the overall structure of the protocol in
accordance with the present invention. The protocol
begins with a synchronization word 100 which provides bit

25 and frame synchronization signals which may be similar to
the POCSAG preamble signal and first sync code. Providing
for such signals is well known to those familiar with the
art. The synchronization signal may additionally include
a group identification signals identifying a selected

30 group of pagers which are to decode the subsequent
information. Following synchronization signal 100 is a
number of information words of predetermined structure.
The position of each information word relative to the
synchronization signal is shown by position column 102.

35 1In position 1 is an information word having a boundary
signal which indicates a division between an address field
and a data field. In an embodiment of the invention, the

boundary signal comprises an address count signal which



5¢Brief Description of the Drawings FIG 1 shows the overall structure of
the protocol in accordance with the present invention FIG 2 shows the
structure of the codeword used in 5 accordance with the present invention.
FIG 3 shows the structure of the data packets within the first information
field. FIG 4 shows the structure of the cheé&k field. FIG 5 shows the
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Following first data field 106 is second data field 108
which may contain additional message information.

10 The address field has at least two types of
addresses; tone only addresses and data addresses. The
message related to the tone only address is the address
itself and thus has no other information associated with
it. The message related to a data address is included

15 within the first data field 106, or the first and second
data fields 106 and 108, depending upon the message.
Typically, a numeric message will be contained within the
first data field, and an alphanumeric or long numeric
message will be contained within the first and second data

20 fields.

In one embodiment, addresses with related data
messages are positioned within the first portion of the
address field, and tone only addresses are in the second
portion of the address field. Addresses in positions 1

25 through L are data message addresses énd are thus
positioned in the first portion of the address field.
Address M through N are tone only messages are thus
positioned within the second portion of the address field.
The number of tone only and data addresses is variable,

30 and the total number of addresses in the address field is
also variable, thus providing flexibility in the varying
demand for paging messaging.

Address count signal 102 further indicates the
beginning position of the first data field 106. The first

35 data field comprises a number of check fields 120 and 121.
Each check field begins with a parity checksum word and
includes three data packets, each data packet occupies two

words. The information related to address 1, which is in
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The address field hd® & Wy b pcation of a data packet
10 associated with an address is determined is provided. 1In

one embodiment, the first word after the synchronization
signal is a word including the boundary signal which
contains the address count. The address count has a value
of N indicating that there are N words in the address

15 field. Since there is one word per address, it follows
that there are N addresses in the address field. Thus,
the address field 104 ends N+1 words after the
synchronization signal. The first data field 106 begins
N+2 words after the synchronization signal and is a

20 checksum word. The next two words comprise data packet 1,
which has information related to the address 1, and are
N+3 and N+4 words after the synchronization signal.
Similarly, data packet 2 is associated with address 2 and
is located N+5 and N+6 words after the synchronization

25 signal.

In a generalized form, if an address of a data

message occurs in a position X, and the address count has
a value of N, the data packet associated with an address

may be determined with the following equation:

30
.. ey 7X-5
Data Packet Beginning Position = N + INTEGER {—?;—}
Such a calculation may be readily made by a paging
receiver during the reception of a message.
35 Thus, the protocol of FIG. 1 provides an efficient

way to associate addresses with data packets. The

location of every data packet is a function of the



atldresses; tone only addresses and data addresses. The nessage related to
the tone only address is the address itself and thus has no ot her

i nformati on associated with it. The nessage related to a data address is
included 15 within the first data field 106, or the first and second data
fields 106 and 108, dependi ng upon the nessade. Typically, a nuneric

ressage il | b coptangdop thi nahe.dd nah data thelde apdoanalahanyreric

or | ong nuneri nessage W e contal ne in the secon dat a
20 fields. |nsdgaadnppdi pehrangmitiedamnlye N dadicabinat ehere%@agt@mre

posi tioned wi t RigRakhenf bESEnB0&AH OBE oéhé hagddsessehbel drnangh gy ol y
addresses are in the second portion t he aggvess field. Addresses in

positions 1 254YSERy BYgRVETYr BeHERIE B9 EST o fiur her prREocol
positioned $n b&elbhe&typortion of the address f|eId Address Mt hrough N

are tone only nessages arga% ?3 ggsé#égagﬂ:d &hggtsegﬁ é{éion q; the
€,

address field. The nu one onfy an resées TsEVarma
and the total fhimebdetef anddresseznin ammseystmel thé saddses 3 of i el e

thus provi di ngnﬁ‘akze’ébbkkkr&‘sé& U Pyl WG demRd 10LoRAAI BY B Y
Address count signal_ 102 further indicates the beg |nn|ng osition of the

first data fielt#e16689refg 1R ResHEioyAH AN §ocBRpRREE YriRATKSt ITcheck
fields 1200@ndwhdth Ea(iMdCBéCkeIatﬁédj the gines a‘&d&rbs@ parpbéyiciwekauwnwnrd and

includes three data %?Ck%t hogﬁ éﬁbodfﬂen CCU%dr%sé“?ield may
begin immediately after the synchronization signal and the
boundary signal interposed between the address and data
fields. In this embodiment, the boundary signal could

15 comprise a predetermined codeword.:

In still another embodiment, a bit in each codeword
could indicate if the codeword occurred in the address
field or data field. For example, in this embodiment, the
address count in position 1 could be eliminated, and code-

20 words in positions 1 through N+1 (the address field) could

' have the first bit set, and codewords in positions N+2
through P+T (the data field) could have the first bit
clear, thereby indicating address and data fields. Thus,
in this embodiment, the boundary signal is distributed

25 through the codewords within the messege signal.

Data packets are configured to optimally communicate
numeric telephone number messages,'which is the bulk of
paging messaging. The typical numeric message may be
contained entirely within an address and a data packet.

30 In the event that more information is necessary for the
data message, such as an alpha numeric message, the data
packet provides a vector signal indicative of the location
of the message within second data field 108. In addition |
to the vector signal, the data packet may also contain

35 some message information. This has the advantage of only
supplying vector signals with messages that are long, thus

the relative overhead of the vector signal is minimized.



words. The information related to address 1, which is in 7 position 2,
Is included within data packet 1, which is in positions N+3 and N+4. The
position of a data packet is associated with the position of an address and
val ue of the address count signal. Simlarly, the information 5 related to
address 2, through address L, is included wi?hin data packets 2, through

data packet L. Note gdwal i n nl i ' osLiiQps L+2
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related to the address 1, .and %re N+3 and N+4 words after _the .
Synchronlzatlcn?gﬁ provides for associating any amount of message

10 information with an address.

Additionally, this method allows addresses to share
information in the second data field. Such an application
would be if the second data field contained a series of
stock market price quotations, companies A, B & C, for

15 example. A first message would include a portion of the
stock quotations, companies A & B, and a second message
would include a second overlapping portion of the stock
quotations companies A, B & C. Referring to FIG. 1,
‘address L has an associated data packet L which has a

20 vector signal indicating that message information words
associated with address L is in positions P+Q+1 through
P+R. Additionally, address 3 has an associated data
packet 3 which has a vector signal indicating that message
information words associated with address 3 is in

25 positions P+Q+1 through P+T. - Thus, the message
information associated with address L is also associated
with address 3. Address 3 further receives additional
message information within words in positions P+S through
P+T. It should be appreciated that a number of variations

30 are possible with this invention. For example, the vector
signal could begin message information for address 3 in a
position between P and Q, thereby providing each message
with unique and common message information. Alternately,
the vector signal could end message information for

35 address 3 at position P+R, thereby providing each message
with the same message information. Additionally, more
than two address may have common message information in

the second data field thereby providing a group call



Simlarly, data packet 2 is associated with address 2 and is | ocated N+5
and N+6 words after the synchronization 25 signal. In a generalized form
i f an address of a data nessage occurs in a position X, and the address
count has a value of N, the data packet associated with an address may be
determined with the follow ng equation: 30 DiPa Packet Begi nning Position
N + I NTEGER { [ uc i b ' Ragi4ng
receiver duri ngg?ﬁlét%ggé H‘grnag%ﬁggr%sg‘%ge. ¥J§5§n58ﬁqéé#%@f}?t% %r ot ogol of
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The | ocation of -g¥pe¥p8ad ardaghkelsdduchdelvg!t th8 8bsdbEated Gdmsddd on X of
the address relative to the nchronization signal and a transmtted val ue
N i ndi cating t hE*bBIRdERS ??é%&?%ﬂ#iﬁlihmeend of the address field. The
value Nis ued by every nmessage thus providing for further protocol 5

efficiency. Note that_i . Al | i t, | tion.of t dat a
and tone only addr eségsﬂﬁg‘?ﬁﬁéﬁgﬂgﬁ resgf {Ezﬁgdlﬁggg%%ggéé/ev?%eh 2 'FE%S
data packet 1 weupHogelrds$aindluded tdtidar eodewargesi tThm strnciwdesofon
until data packghelcodeword is the 31,21 BCH extended codeword (32,21)

which provides for error detection and correction. FIG. 2

10 shows the structure of this codeword. It includes 21
information bits and 10 parity bits calculated by a well
known BCH generator polynomial. An eleventh parity bit
establishes even parity on the 31 bits. In the preferred
embodiment, all words after the synchronization signal are

15 of this structure. It should be abpreciated that an
alternate embodiment may use a different structure
codeword.

FIG. 3 shows the structure of the data packets within
20 the first information field. Each data packet has two
32,21 words, thus each data packet has 42 bits of
information. In the first portion of the information
packet, a format signal indicates the structure of the
information packet. In one embodiment, the format signal
25 1is the first two bits of the data packet. Table 150 shows
four possible formats. A format signal of "11" indicates
that the data packet contains ten unformatted BCD
characters. The characters typically represent a
telephone number. A format signal of "10" indicates that
30 the data packet contains ten BCD characters, and the
digits are to be displayed in a predetermined format. The
predetermined format may vary from location to location or
from paging receiver to paging receiver, or from pager
address to pager address. For example, in the United
35 States, the desired predetermined format may be
" (XXX) XXX~XXXX". The "X"s represents the ten received
BCD characters, and the format inserts an open parentheses

character before the first character, and close
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suppl yi ng vect or S|gnal nessages ong,
by a single pager by ass1gn1ng a first address to the

first city and a second address to the second city. Thus,
a "10" format signal associated with the first address

15 causes the information to be displayed in the first
format, and a *10" format signal associated with the
second address causes the information to be displayed in
the second format. The formats may be programmed into
both a paging transmitter and the code plug of a paging

20 receiver.

A format signal of "01" or "00" of FIG. 3 indicates
that the first word contains a vector signal for
identifying the position of message information in the
second data field. In the one embodiment, the vector

25 signal consists of a start vector and-an end vector. The
start vector indicating the position of the word in which
the message information starts relative to the
synchronization signal, and the end vector indicating the
position of the word in which the message information

30 ends. Alternate embodiments may use other methods for
indicating the position of message information in the
second data field including indicating the starting
position of the message information and the number of
words in the message, or the ending position of the

35 message information and the number of words in the
message, or the the vectors may indicate a position
relative to the data packet, etc. In a first embodiment,

each vector consist of seven bits, in alternate



the rel ative overhead of the vector signal is mnimzed. 9 Referring to
FIG 1, data packet 2 includes a vector signal which identifies the
position of nessage information associated with address 2. The nessage
information is in second data field 108 and is in position 5 P through P+Q
Address 2 has Q words of nessage i nformati ol4 n the second data field, and

t he begi nni ng Fé?f&io@l&%n‘é% t@ﬁe”ﬁ&%ﬁ&f bf lﬁﬁ@rﬂﬁ t‘iﬁfet %cEB? §Y&ﬁ§1 q{g@zat ion
signal. Since %es a vari.ab hi s, met hod prqvid assocl ati ng "an

amount of mess aPG“IsﬁFerra?hBﬁ wHee W%?ﬂcﬁ‘@@mm&l PF‘EnHFFWrthﬂ%n t hod
al | ows addr esses tfoustaea bhtsr nahdoa two thie: %mmﬂ; dagaafuel'dhl&ch an

application V\,OLi| be it _the ge¢ d datal&i%l Gon d_a, series of stock
$ & ¥

mar ket price quét: é’telsor];slveus) Lhi 88t o8 aﬁBFewo sthe

message woubd idatlaugpackepor t Thasef spamee doidok nqm)th@t ruaasl fcnn@ahalegeJA & B,
and a second NMglRage Wedhdi! ”Sh&ﬁ&@néﬁ%t‘iﬂer&a%’s@vearng”fPJ

stock quotations companies A C. Referring to FIG dress has an
associ at ed dat af%’acf—PééPrE #ffech has a 20 vector signal indicating that

nessage i nformati on AWEoEags 89ghal edf W o1 aflilistc ds ithatntRessétong P+Q+l
through P+R Addi Yy qnally 43097 855k NS AL S W2t 8% ¥ &nary
10 information. These bits are unformatted binary bits and
may be used by the paging receiver as status flags,
programming information, etc. A format signal of "00"
indicates that the second word of the data packet contains
three ACSII characters. It should be appreciated that the
15 spare bits in the first word can further define the type
of information in the second word of the data packet, as
well as the type of information in the second data field
which has been identified by the vector signal. The type
of information may vary depending upon the type of
20 message. ASCII is shown, but the type may be varied for
Chinese character sets, graphic messages, or digitized
voice messages, etc.
.~ Lines 160, 162, 164 and 166 shows the information
format of the data packet corresponding to a format signal
25 of "i1iv*, *10", "01*, and "00" respectively. Note that in
lines 160 and 162, BCD character 5 is split between two
words. In alternate embodiments, additional BCD message
formats may be assigned to format signals "01" and/or
"00*, thus eliminating one or both of the vector formats.
30 Alternately, a format signal may indicate that the message

continues in the following data packet.

FIG. 4 shows the structure of the check field. As
stated previously, a check field 180, consists of a
35 checksum word and three data packets. The checksum word
contains three seven-bit checksums 182, one checksum
corresponding to each data packet. The checksum is a

parity signal generated in response to information



packet 3 which has a vector signal indicating that nessage information
wor ds associated with address 3 is in 25 positions P+Q+l through P+T.
Thus, the nessage information associated with address L is al so associ ated
W th address 3. Address 3 further receives additional nmessage information
within words in positions P+S through P+T. LB should be appreciated that a
number of vari %heainéa,@{@hﬂ@saa@!&ﬂéég)owiﬁ%gxg ket r &xapgy e, the

0
vect or signal could begin nessage infornmation ess 3 in a position
bet ween P and ©€ret REPefimgrbyi theFhardis uie dsagenarahed ey bl wsdngo mash
message i nf or mgbir@nof Ather dat £l packdie iR @hrebdBatea tl RIhSIRES 308
I nformati on foPLT %5 ngreéé 3 at?#)osi t.ion P+R thg’rebi pr.ovi cée each
message with t A8 BAME FresRS e THI O et &5 SPREER FOnatt Sty n two
addr ess may5 hasegmenten nEssagss istfommityi A84i.n The shedishindatay fieel d
thereby provi dh@gei‘mgﬁ%pixgaéﬁy onﬁlg:g UNGLL @Ry FUE LRGN L kRS 39€ the
information in the second datd field nmay be ortere _I'n any sequence and
need not corredpbnd TH1$ htnabifipm determipdngssseluste LRIrdsEh@ thin the
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rotocol is incluyded wihin codewprds. .The structure of
P adggtgonai kéﬁsfﬁg‘%ﬁtection to tﬁe Enggrmation within the

10 data packet. In an alternate embodiment 186, the checksum
may be determined on only the first word of the data
packet. This provides additional falsing protection on
the information therein including the vector signal.

Still further, falsing protection of the vector signal may

15 be made by determining the checksum only on the basis of
the vector signal as shown by 188.

In yvet another embodiment, a first checksum 184 may
be used on message information which is contained entirely
within the data packet (formats "11" and *10"), and a

20 second checksum 188 may be used if additional message
information is contained within the second data field
formats ("01* and "00"). Additional checksums may be
distributed through the message information in the second
data field as well as in the second word in the data

25 packet. For example, the second word.in the data packet
of format 166 provides for the first three ASCII
characters of a data message having a large number of
ASCII characters. The second data field would contain the
remaining ASCII characters within a number words

30 identified by the vector signal. Each word would provide
for three ASCII characters. Howevér, every ninth ASCII
character would be substituted with a checksum of eight
corresponding ASCII characters. The checksum could occur
either at the beginning or end of the nine characters. In

35 this way, the information in the second word of the data
packet would either have or contain an associated

checksum.



t he codeword is the 31,21 BCH extended codeword (32,21) which provides for
error detection and correction. FIG 2 10 shows the structure of this
codeword. It includes 21 information bits and 10 parity bits cal cul ated by
a well known BCH generator polynomal. An eleventh parity bit establishes
even parity on the 31 bits. In the preferredénbodi nent, all words after

the synchroni 2t on glgnly feckoesglat tharsiayy Wity SAoul dofe,

appreci ated that an €rnate enb ent st ructare
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ten BCD characters, and halts are to be dis In_a predeterm ned
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pagi ng recepvemdthdadngigagofresecyes, or from pager address to pager address.
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to prior art signalling protocols. A series of ten-digit
telephone number messages occupy five 32 bit words per
message in the prior art POCSAG protocol. The invention

15 provides the same message capability in three and one
third words, one address word, one data packet (two words)
and one third of a checksum word. Thus, the invention
provides for sending such a message in 30% less bits. The
invention additionally provides for twice as many

20 individual address, as all twenty-one bits of information
may be used to define an address. The check field
provides for additional falsing protection not provided
for in the prior art POCSAG system. Since addresses are
grouped in a separate address field, pagers may process

25 address information only in the addreés field and process
data information only in the first or second data fields,
thus address processing is not performed while data is
being transmitted. Finally, this invention has the added
advantage of using a single address for either numeric or

30 alphanumeric messaging. The format signal in the data
packet defines the type of information within the message.
Prior art protocols use a first address for numeric

messages and a second address for alphanumeric messages.

35 FIG. 5 shows the interleaving of the message
information. In an embodiment of the present invention,
the message information is interleaved for improved

protection in a signal fading environment. The



TEXXX) XXX- XXXX'. The "X's represents the ten received BCD characters, and
the format inserts an open parent heses character before the first
character, and close par ent heses and space characters between the third
and fourth characters, and a dash character between the sixth and seventh
characters. This provides for displaying of %P f ourt een- char act er nmessage by

a paging reCG'V§§n8ﬁ¥dﬂi5§ﬁ¥%@d%ﬂ%n9mlYstéﬂaﬁggléﬂgﬁ5§¥f%&stoAEh§|E?fgéte

format may insert a "dash' character be{ween ihe th| rd and fourt
characters of aReReiPavNed RSk medbggElrssollesk2V2Trentgingt aﬁay change

from one count ryddeeddhecciard anﬂd@etreﬁnaﬂdi:yessé\s cound isegonidk®ldapapoahere a

first city 10 ha a first nunber f or mat, .and cond cjty has a
second tel ephonceorh st %norength% ?ﬁr %apo%telol?sgg %3‘ Q%Fﬁ%ﬁé 'b%\ger
by assigning a fiekd amijraewrttgonheffarshe@:tij/laalrdi a hectohdrddbilesk to the
second city. ThuShefing Ehd %‘iF%Hn&bQ”é‘k |n 3 Q%a‘@a”lﬂ %‘ié fipst address

15 causes the ornation to I rst rimat, and a " 10"
format si gnal a%%lwrﬁ%%rdq/ﬁtqhet ﬁéegécéhalém%s@%mdt Hetanfées@tion to

be displ ayed i nI‘Eé"Q)&@.’LQ%'&) fogr léabh Wstdfﬁéna&fvémab Q@leprs%&ﬁB‘BEQz%ﬂ%@nbOt h
a paging transmtt an i.n recei_ver or mat
signal of "01" n?*rlﬁﬁs ?ﬁhrca % ﬁfg%kg%on51sts of eight

10 thlrty -two b1t words. Bit sequence 210 shows the bit

transmission of the first block. Bit 0 of the first word
is followed by bit 0 of the second word which is followed
by bit 0 of each subsequent word until after bit 0 of the
eighth word wherein bit 1 of the first word follows. The

15 segquence continues until bit thirty-one of the eight word
is transmitted. This completes the first block
transmission. Thereafter, the second and third blocks are
transmitted in a like sequence. The third block bit
sequence is shown by 212. The number of words and

20 interleaved blocks of a protocol transmission may be
increased or decreased to provide for the amount of
messége to be transmitted.

An embodiment of the present invention provides for a

predetermined number of interleaved blocks within a

25 transmission. The transmission could be followed by
preamble signal and a subsequent predetermined number of

interleaved blocks.

FIG. 6 shows a block diagram of a transmitter for

30 generating a paging signal in accordance with the present
invention. The transmitter operating in accordance with
the present invention may be incorporated within a MODAX
500 radio paging terminal manufactqred by the assignee of
the invention. Messages are received from a telephone

35 network and accumulated in message accumulator 302.
Analyzer 304 analyzes the messages accumulated in order to
determine the aforementioned boundary signal, vector

signals and format signals. The address field is



that the first word contains a vector signal for identifying the position
of nmessage information in the second data field. In the one enbodi nent, the
vector 25 signal consists of a start vector and an end vector. The start
véctor indicating the position of the word in which the nessage information
starts relative to the synchroni zation si gn;i-l and the end vector

i ndi cating tf“3déﬁgﬂét %§ EEGr@QEdfiéﬂ&wﬁéﬂbﬂéﬁ%rﬁﬁﬁgageLiﬁé@i&@tHﬂﬂ 30
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enbodi nents, t nunber e vector signal d1 Thus,
the first enbodineEntinkssleavesr 342 ghal infermasadeen FBRRELY antha $@nadt t

status signal . ithisyeqtares ﬁ\b&ﬁtéitaéaeamtt&a’ﬁé&h't%'éheth?oﬁﬁﬁ i ddmi &k ofI
ata pac ese .S ITS €. .use ar ger vect or- signa
addi ti onal par|k3t 66’:21 Fé‘ééggsg F8raf$§%§a ity of seleltiVe’Call g

10 recelvers through antenna 318.

FIG. 7 shows a block diagram of a paging receiver
operating in accordance with the present invention. The
radiated signal is received by antenna 350 and demodulated

15 by receiver 352. Synchronizer 354 synchronizes to the
synchronization signal. Deinterleaver 356 then
deinterleaves the demodulated signal in response to
synchronization. Address field decoder 356, decodes the
boundary signal, and in response to the boundary signal,

20 decodes the address field within the deinterleaved signal
for an address matching a predetermined address assigned
to the paging receiver. 1In response to detecting a match,
first data field decoder/receiver 358 receives and decodes
the check field associated with the address from within

25 the deinterleaved signal. The informétion from the data
packet is extracted, and in responsé to a vector signal,
second data field receiver 360 receives message
information from the second data field. Analyzer 362
determines the operation of elements 354-360 in order to

30 cause the paging receiver to process the signal according
to the aforementioned description and also includes the
pager code plug which contains at least one address
assigned to the pager as well as a predefined format for
display of numeric messages. Upon receiving a message,

35 information from elements 356-360 are combined in order to
form a message which is stored in message storage memory
364 and displayed on display 366. Receiver 352

additionally contains a battery saving means responsive to



for future use. A format signal of "01" indicates that the second word in
the data packet contains 21 bits of binary 10 information. These bits are
unformatted binary bits and may be used by the paging receiver as status
flags, programmng information, etc. A format signal of "00" indicates that
the second word of the data packet contains *hree ACSI| characters. It

Zh?ul d Pﬁ afpr@ie?@%l&*i@&t riheoéaetrﬁ@ar@om%ﬁ;é 'battf&];%x?ihbége%mé@n&%ﬁ%ci urt her
eril ne e type ot .1ntornmatl on 1IN e seco (0] € dala_packet, as
SRR VSRR S IR RS ARS8 T
identified by tdmotieet emboiddmaht, Thetéybeawdr i3HfD0faFIGN Gagndary dependi ng
upon the type cgei%[Q:eﬁ%%%QeBSGAﬁg k1S '?qgég]’beblg&im?xaEggewﬂ?i’e bg yeyied

C rap or diqgl

for Chinese character "sets, @ I'c messages, . I'Zéd volte hessages,
etc. Lines 3$60,repdZzing agvantegeshohstiheelnveniiem.i oAliovadtUo$. t he data

packet POHESDQQI\I?HQ:atthﬁ ke-Bl ®bINGY/ PP, B2 thlDerutl et "Q1., and "00"
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consists of a

FIG. 8 shows a flowchart of a transmitter operating
in accordance with the present invention. The flowchart
may be implemented within software operating within the

15 paging terminal. Step 380 checks if a message has been
received. If received, step 382 checks if the message is
a tone only message. If true, step 384 places the address
at the end of the address field. If false, step'386
places the address at the start of the address field. 1In
20 either step 384 or 386, prior addresses may be moved
toward the center of the address field. Step 388 checks
if the message is a numeric message. If true, step 390
checks if the numeric message has a predefined format. If
true, step 392 sets the format signal to correspond to the
25 predefined format. If false, step 394 checks if the
numeric message has greater than ten characters. If
false, step 396 sets the format signal to correspond to
the unformatted message. If true, step 400 converts the
numeric message to ASCII characters. From either step 400
30 or 388, step 402 places a portion of the message
information in the second word of the data packet. Step
404 places the remaining message information in the second
data field. Step 406 determines the vector signals
corresponding to the placement of step 404, and step 408
35 sets the format signal to indicate that the data packet
contains a vector signal. From either step 408, 398, 384,
or 380, step 410 checks if it is time to transmit. This

corresponds to either the expected occurrence of a



35 checksumword and three data packets. The checksum word contains three
seven-bit checksums 182, one checksum corresponding to each data packet.
The checksumis a parity signal generated in response to information 13
contained within the correspondi ng data packet. In the one embodi nment, the
checksumis generated by dividing each word 1§ the data packet into three

seven- bi t Segn?éi}rﬁ:l&'@ﬂlﬂz%ﬁbh' B9qhhe SPe&Kﬁt!{Eﬂéhtr gseeRR8tional | six of the
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checksum only &f HH&- bz§sF3§S6F1¥>ﬁ§ Q%%J@tlsﬁ%rﬁle §§g§ﬁémﬁfb§1§881 In yet
anot her enbodi ment, a first checksum 184 may be used on nessage information
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10 operation in accordance with the present invention. The
flowchart may be implemented in software operating within
a microcomputer controlling the operation of a paging
receiver. A description of a microcomputer based paging
receiver is included in U.S. Patents 4,755,816 and

15 4,851,829 both to DeLuca et al., which are hereby
incorporated by reference. These patents, when combined
with the disclosure herein, provide an enabling
description of a pager operating in accordance with the
present invention.

20 Step 450 of FIG. 9A checks if the sync signal has
been received. If false, step 452 conserves power until
the next expected occurrence of the sync signal. If true,
step 454 receives and deinterleaves the first block. Then
step 456 decodes the boundary signal which defines the

25 address field. Step 458 checks if an'address matching the
address assigned to the receiver is found in the address
field. If true, step 460 checks if the address
corresponds to a data message. If true, step 462
determines the position of data packet related to the

30 address by the position of -the address and the boundary
signal, and sets to receive the data packet. From either
step 462 or the false result of steps 460 or 458, step 464
checks if the entire address field has been received. If
false, step 468 receives and deinterleaves the next block

35 and step 458 is again executed. If true, step 470 checks
if step 462 has set the pager to receive a data packet.

If false, step 452 is executed, thereby conserving power
for the remaining blocks of the signal. If true, through



20 second checksum 188 may be used if additional nessage information is
contained within the second data field formats ("01" and "00"). Additional
checksuns nay be distributed through the message information in the second
data field as well as in the second word in the data 25 packet. For
exanpl e, the second word in the data packet ¥ format 166 provi des for the
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10 through connector "B", step 452 is executed. In response
to a true result of step 484, step 486 checks if the
format signal in the data packet corresponds to a numeric
message. If true, step 488 stores the numeric message
according to the format signal as previously described.

15 In this step, the check signal from the checksum word may
may be used to detect errors in the numeric message. If
the result of step 486 was false, step 490 compares the
vector signal, and the check signal for errors. If an
error is found, the integrity of the vector signal is

20 compromised, the message 1s not decoded, and through
connector "B", step 452 is executed. It should be noted
that any of the check techniques of FIG. 4 may be used in
this step. If the vector signal is error free, step 492
gets the first part of the message from the second word of

25 the data packet. Then step 494 determines the position of
the data in the second data field from the vector signal
and conserves power by disabling the receiver until such
an occurrence, thereby conserving battery power. Then in
step 496, the blocks having the message information in the

30 second data field are received and decoded, thereby
receiving the message. From either step 492, 488, 484, or
482, step 452 of FIG. 9A is executed, thereby completing
decoding of the signal.

It should be appreciated to those skilled in the art

35 that many modifications may be made to the flowcharts of
FIGS. 8 and 9 while remaining within the scope of the
invention. In particular, a number of steps may be

modified or deleted if the process of interleaving and



the event the check field extends beyond the first data field, as in check
field 121 of FIG 1, the checksuminformation could be determ ned on the
words within the second data field and be cal cul ated in accordance with 10
meét hod 184 of FIG 4. The invention provides reduced overhead w th respect
to prior art signalling protocols. A series ¥ ten-digit tel ephone nunber

Tessages 0ccupadinkedoaliihgicds 8! pICSPAREd(d N® LN LulRCHRC

protocol. The invention 15 provi e sane message capabrlity 1n three

and one third Wwidinadionayeuddsraeras Bhe RERtPPdcRect(the @bema} Bremone
third of a cheoksdimaming nbige, chberbhmMent | g Add e tkelySeadiAgs SHEP a
message in 30%.| ess hi.ts.. The Enventkgn aqgitionalg§ﬁgﬁo¥ides for twice as
many 20 indivi&ﬁéﬁ‘ﬁ@dﬁ@?%,yéf AP RERARE yEoR e T PN £ 6r REEFDR S may be
used to defbne aftiatdtdscksThE theekléaeed prfingasichor addernavalyfal sing
protecti on not oviged tfd BabnGeB be" AL L IRGAG A 1heThe SLAGE AL o55es
are grouped in a separate address Prera, pagérs may process 2 address

i nformati on onlgeuld scader eddiminatgdanthereiae sepgavingnpyeration only in

the first or secondidald relid$orhAbSoR MR INAGRS WhE 16Ss88Ei PEEL 04 med

while data is being transmtted. Finally, this invention has the added

advant age of usfHGiR%BFQtEcEdqPess for either nuneric or 30 al phanuneric

messagi ng. 1§he fornatt svignalbd genkeadayaappekeiatet! ivhas aayt yphrenf

| nf or mat Ton Wi Lhids 416, (R39S BL Shodl 'ml) BOGRR URtnBut Bebaltigss Tor
from the spirit and scope of the invention.

What is claimed is:



méssages and a second address for al phanuneric nessages. 35 FIG 5
shows the interleaving of the nessage information. |n anemodiment of “tthe

present invention, the nessage information is interleave |
protection in a signal fading environment. ghe 15 syn@t“lm!m&rﬂﬁmgﬁgﬂal
Is transmtted prior to the first interleav d bl ock. The FiTs s
contains an adggg§§§count and seven addresses. The second bl ock 204
contains an eighth address and a portion of the first data 5 field and a

portion-of a check field. The third bl ock contains the remai nder of the

first data fiehd, themeeRBANIRra MdeldttGhedallii ebdedblrt Ror SOCONG, 3R &
field. The position of eag%h??rd rel ative HQ t he_synchroni zation signal_is
shown by 208. BSEA2EFRkIRThITINDR BIGFALIEY PRI PFESEARP vitahords Sad ¢
sequence 219 spbbusalieybdf messeyds fHawingf ahhad@iress dlpok SBid 0 refllatka

first word is . ' . n lch is faldowed by bit
0 of each subsgggéﬁggﬁ% %irérllafolg{ ‘é?l%bﬁ%%%agF V\?{%goz\.é?%ﬁ%n,vmsra d et Fﬁgbit
1 of the firstsignd}f@¢mmm%ﬁlqm% 15 sequence continues until bit
thirty-one of the ebghhqdpLdsifidi@NTRdti®dngThi §1ﬁpaP1@§9éfta{zfaéésrsst bl ock

transm ssion. Thereafter, the second and third bl ocks are transmtted in a
li ke sequence. S¥#R2LHKird bl ock bit

10 a first information field following said address field
and having a plurality of data packets, each data packet
being associated by position with one of said plurality of
address signals; and

a second information field following said first

15 information field having a plurality of information signals
located at a plurality of positions, wherein a vector signal
included within one of the plurality of data packets within
the first information field indicates the one of said
plurality of positions of information signals within the

20 second information field related to the one of the plurality
of data'packets within the first information field, the
vector signal being included in the one of the plurality of
data packets if the related information signal contains more
than a predetermined amount of information and the wvector

25 signal not included in the one of the plurality of data
packets and the related information signal entirely
contained within the one of the plurality of data packets if
the related information sighal contains less than the
predetermined amount of information, said method comprising

30 the steps 6f:

{a) determining presence of an address signal
within the address field matching a predetermined address
assigned to the selective call receiver;

{(b) determining the position of a data packet

35 associated with the address signal matching the
predetermined address;

(c) receiving the data packet;



séquence i s shown by 212. The nunber of words and 20 intérTeaved bl ocks-of

a protocol transm ssion may be increased or decreased t ' t
ampunt of nmessage to be transmtted. An enbodi nent of tMHM"QﬂQMl on
provides for a predetermnm ned nunmber of interleaved bl ocks W thi hu »

transm ssion. The transnission could be foffowed by preanble signal and a

subsequent predet er m ned<§gp@§%eﬂ%idmge Jsaved Qkogéaﬁd.&égoxﬁnﬁggyga gr%knock

r
diagram of a transmtter enerating a pagi ng sign cor dance
with the preseithin e siptarmackeinsandt er operating in accordance with

the present invention mayeperédGHHPARE WekbBhbeas MaAYX S0 rafll Q=Rag0i ng
term nal manuf actured, by .t he assi ne&- o% the invention. Messages are
recei ved from%a‘f]é?fep’rfbn@%§bsi‘?é‘l"%of> 5RE YECtRtI B in nessage

accumnul at os 302. Anal yzer 304 anal yzes the nessages accunulated in order to

determ ne the afore t] b I, i .yector signals . and.for.mat
signals. The a%ﬂresgﬁgil{é%%ﬁ?% O%J%%%lélezer%glg galﬁygéﬁ%réﬁ% idZﬁt&‘ %ér?gfiat or
306. Likew se, in¢pludedp@isdaastamaley zbecRofiieldrkaving satwck verd fhdl ds

are generat ed byuAEnArAlor at8 el o81). cTbechiecudiF ks i#dabhe boundary
signal are interleaved by interleaver 312. . ) )
information portion and a parity portion generated in
10 response to the information portion, wherein the information
portion includes a plurality of parity signals corresponding
to the plurality of data packets within said check field,
and step (¢) of receiving further includes the steps of:
receiving the check word within said check field
15 within which the data packet is contained;
testing the data packet and the parity signal
associated with the data packet to determine a parity error;
and step (e) further includes the step of
recovering the related message information from

20 the data packet in the absence of the parity error.

3. The message signal according to claim 1 wherein a first
data packet of said plurality of data packets in said first
information field is associated with a first address signal

25 of said plurality of address signals ih said address field
and wherein one of said plurality of data packets is
associated with a corresponding one of said plurality of
address signals, separated from the first address signal by
a number of address signals equal to the number of data

30 packets separating the one of said plurality of data packets
from the first data packet.



5*Synchroni zati on generator 314 generates periodic synchroni zation signals
bet ween whi ch the nessage signal frominterl eaver 31ﬂ"ﬁwml’ﬁlﬂ W’“m
Finally, the signal is frequency nodul ated and trans

transmtter 316 and radiated to a plurality_of selective call 10 Srekeivers
t hrough antenna 318. FIG 7 shows a bl ock d?ggr am of a pagi ng receiver

operating in agcord €, M4 t t i Qg T, i ignal is
recei ved by an?énna%ggomé%%%e%dﬂﬁrgg f}g@%ghr ggéﬁy@%%%é. aéles%lnac roni zer
354 synchr oni z&4TEBEF heOBRFEIRD M 2GR T gagnal Dendiertinw & @ damen

igijnt erl ]gz_avtez SEEWQQﬂDggi@taihﬁéﬁl_ﬁiﬁlﬂb&ﬁafj)QBSQ _fgr§t|yni:rm%mj\aa;afdn0rf-ie1d,
ress fie ecoder ecodes the boundary, signal, and in response to
t he boundary sff aggeﬁe%cgoéggﬁi e XORFAESSt }\{ng (2% h‘?’ﬁ r[q{:eela%-nlgfg eaved
signal for @n bddndssy neigiaihg endrsteet dbi néddatermbsigs Siuptdert 0 t he
pagi ng receivet S S I Ny ield
decoder/recei V(ga'Pcgﬁgégeglg?vsg%épgrﬁeg%ggg@gngﬁga%ﬁgg:%(g%:l{.ée]focfg:és%é:f&eat ed with
the address frbrownehng 96 thedigsitniafoeantdoni fheld imiresnengenmioi shef rom
the data packebohifiag¥ylafdesh @NGbrider @3PaBEErhdnd MeLiRYsitidhelor sheoNd
data field recei vgr 360 receives ,n%zs e |gforrrat|%$%£]romthe second dat a
field. Anal yzeP2869t %290t e P fOFaerghesf &F Ratghangs§hen or der
to 30 caude tpeepagengitieteaddredsa process the signal according to the

af orenmentioned description and al so includes the pager code plug which

contains at |east one address
S. The message signal according to claim 4 wherein said

boundary signal precedes said address field and said address
field and said boundary signal are comprised within a

15 plurality of codewords of predetermined length and said
boundary signal corresponds to the number of said plurality

of codewords within said address field.

6. The message signal according to claim 4 wherein said
20 Dboundary signal is incorporated within every address signal,
thereby providing a means to distinguish the address signals

from signals within the first and second information fields.

7. The method of claim 4 further comprising the step of

25 conserving power in response to the ena of the address field
if an address matching the predetermined address is not
found in step (a) of determining.



assigned to the pager as well as a predefined format for display of nu I C
nmessages. Upon receiving a nessage, 35 information fro ﬂ QE
are conbined in order to forma message which is storedrﬂ“‘m" e
menory 364 and di spl ayed on di splay 366. Recei ver 352 add‘iti‘onéllf} cont ai ns
a battery saving neans responsive to 173t4he anal yzer in order to

conserve battery paVglet§@as¢BedrB¥el Pendal i dRELiMGhall hatiny! gnbe
appreciated that_in ar?ot her enbgdi 'rarent ,&i nterl eavers. gl? of aFl Gxél %nand

dei nter | eaver 2850 ess giegnat AN bLE¥ING haAK P tvEe S8l | Feset By i I
advant ages of rdi@tiedvenfoematAbho¥tshdl ShaAp inedisege SREbAhatibon D740, 732
to DelLuca et al., assi gned to the.assignee of the present invention,

provi des an eﬁ‘é?r‘ﬂs.aﬁ’& & g@?ﬁpf?%‘ﬁrb?négbagi ng system performng simlar
functions and i s heréldressr fordtedobyrifing ef axlewed ity GEf 8ddhess a
flowchart of g trafsnitter operating in accordance with the present

i nvention. The fTowchart may be inplemented within software _operating
within the 15 pagihdigstnipiprmatien 5eld Hldowind, spadsageraas ekl
recei ved. If rgeeneRdngShep13821checks dtrd HRudRESIJCakE Aat@NSadiey

message. If tGus, SLep 3Bd phages Lhe AUTRAS, 2 LAg.8Rd 8l LlF, agtess
10

a second information field following said first

information field having a plurality of information signals;
wherein a vector signal included within one of said

plurality of data packets within the first information field
indicates the position of a related one of said plurality of

15 information signals within the second information field, the
method comprising the steps of:

(a) determining the presence of an address signal
within the address field matching a predetermined address
assigned to the selective call receiver;

20 (b) determining the position of a data packet
associated with the position of the address signal matching
the predetermined address;

(c) receiving the data packet and the vector
signal therein;

25 (d) determining the positioﬁ of the related
information signal within the second information field in
response to the vector signal; and

(e) recovering the related information signal.

30 9. The message signal according to claim 8 wherein the one
of said plurality of data packets additionally includes a

portion of the related information signal.



places the address at the start of the address field. In 20 either step
384 or 386, prior addresses may be noved toward the ijm,]m'""mm"lﬂmr
field. Step 388 checks if the nessage is a nunmeric ne

390 checks if the numeric nessage has a preggfl ned format £ I+ tfue’ st ep
392 sets the format signal to correspond to“the 25 predefined format. |If

fal se, step 394pcheaks ibthb§. aagsfafnm%g%ln\a% %g@é&?ﬁ {hand &,

characters. If false, step_396 sets the fornmat si to correspon(fto t he
unfor mat t ed mesdggel ircipdes aikeeUBY NG YESEEE ﬁh@nﬁhnﬂdlecmg@eto

ASCl | charact epssikiem 6Et fRE BéLINAHY IF tBe 288atsd eth ADZndY iMES1qnal

ortion of the sa |nforma|on|nthes dof t he data packet
gt ep 404 pl ace?ngﬁénggﬂﬁl AFRG TG %ﬁ??g a??r\ Vcﬁﬁ?q{at%&GPPél d.

Step 406 dei er indésathegvehe Qn_aosntgltmi ot aheespdndf nghe a:é]haetegd acenent of

step 404, -and shep. 08 3p s§§§§at¢5 Sl THe 868030 LOARlaRE Ja Lhg data

packet contains a vector om e| step
step 410 checkStep ()i @ft¥‘ﬁ%!3‘t’%ifltf¥gaﬁ§’tﬁ1ﬂlde$hFbec%tfms%mqwl@lgt ﬁé\ﬁ t he

expect ed occur nege8gef s@gnal hge@yé&hrtq@ tg'lﬁﬁlﬁ?gé‘fi’ch &a %&Hsflltqlo%@t and
I nformation accunul ated to rne*r(?]]Eﬁ tt| n teef?: 380 I s again

exeouted. 1t FHBCVET oY 458 R AE A e At Py oignat hex
10

11. The message signal according to claim 10 wherein the
message signal is comprised of a plurality of words having a
predetermined number of bits, and wherein a boundary signal
is comprised within one word, each address is comprised

15 within one word, each information packet is comprised within
two words, and the second information field includes a
plurality of words, and further wherein the boundary signal
corresponds to the number of words within the address field
and the beginning vector signal includes a value

20 corresponding to the number of words between the beginning
of the address field and the beginning of the related

information signal in the second data field.

12. The message signal according to claim 11 wherein the

25 words contain 32 binary bits and are formatted into 32,21
BCH code words having 21 information bits and 11 parity
bits.

13. The method of claim 8 wherein said message signal

30 further comprises a boundary signal indicating a boundary
between said address field and said first information field,
and the method further comprises the step of receiving the
boundary signal, and step (b) of receiving further includes
. the step determining the position of the beginning of the

35 first data field in response to the boundary signal in order

to determining the position of the data packet.



si"gna! s for the check word in the check field. Step 4 E‘M“E%!“h“‘\‘a “Haves

the signal, and step 416 transmts the signal. Step 3 execut ed.
Thus, the flowhart of FIG 8 describes generating the signal of FIG 1.
FIGS. 9A and 9B show a flowchart of a pagi receiver 10 operation in
accordance with the present invention. The Tlowhart may be inplemented in

sof tware operaid Ng AMbdHHbE oF CoRFMARRELLING OAtMed4ddt) JiRadP Bkt hgnaof a,
pagl ng recei ver, A descr prtl on of a_m croconput er, base Qagl %g agcel ver
Oy L

i ncluded i n UK UGyt of,messageg Sof FRCoP RN &30 ElH a et al.
whi ch are her eyl édiciorepaadtiedebyiretgf etlice. mé'ti‘lﬁida daaipitingWbhe €0&bs ned
with the di sclé)fsure herein, provide an enabling description of a pager
operating in accordance with the present invention. 20 Step 450 of
FIG 9A chécks if tfr) sgmumilgtinghaspbecal iecctf alhta mesghges Spepbiiain

conserves powef Amiddiitdye o@éhd@é@@%f&n%Lﬁﬂc?rép%l%fratlﬁéyswc signal. If
true, step 454 receives and deinterl eaves the_ first ck.. Then step 456

decodes the botHRAMPLIGHELIRALEN BRFFNRE T ﬁuré&drté’sgff iiéFﬁ me%?%%e%SS

checks if an ashi@sSis iR e agdﬁ:besadﬂgmvﬁ PEsnitgiid ngo at Beleeegigecals found
in the address _field. If true, %}a 60 checks |f t he address corresponds

to a data rress%ege lV":'fr't ﬁ?g agt éB Je?%r?ﬁ%as lﬁlgsf“FlsSﬁgSf dat a packet
rel ated t a0t helrgfrrawdriess by the position of the address and the boundary

signal, and sets to(ﬁ)ecberioYl%ihBetﬂ@t Bl{'@&ff{y gf O({Hcﬁiés}%ersignals into an
address field;
(c) grouping the plurality of information signals into
an information field;
15 (d) generating a boundary signal defining a boundary
between the address field and the information field; and
(e) transmitting the address field, the information
field and the boundary signal, wherein the address field is
transmitted after the boundary signal and the information
20 field is transmitted after the address field.



sfep 462 or the false result of steps 460 or 458, step 464 checks if the
entire address field has been received. If false, step mﬂl lmn“ﬁ‘mﬂ:M‘
deinterl eaves the next block 35 and step 458 is again J

step 470 checks if step 462 has set the pagg to receive* a data Pac ket

fal se, step 452 is executed, thereby conser¢i'ng power for the remaining

bl ocks of the na u R b a aC red &,

FIG 9B determirt?gs %‘hmhggé?tlsgnéﬁyf t he cheﬂl'i9 flg}%:ggggggn?}afﬁ%al %aﬁﬁerf%ata
packet and recBl¥E8laRY @b ARIFIIRN LO7 FECERLLEBpBY IR Rl Wk Yo thl ocks.
Then step 480 getedesvéheaThecksalivrery,d tdird mdahadpasistisirnthd e epleck
field. Step 482_checks if less than three errors are detected in the first
word of the daf 5 packet. If true, step 484 checks if less than three bit
errors wer s det ect eda) nachemitbaimnwral . plluradiittiye o fstiepa 48Qs sagekB4 ovebtain
fal se, the nmesga O ;r’ragg r e €, h connect or
"B", step 452 ?sggxg%%ﬂ: erg%s{)sgsszlg%j%l% tggﬁe %Ql}#y ggt{gp 484, step
486 checks if GREorBARBEnssigRals n qash @bt &aaéckéﬂr%bﬂﬂésqﬁ)rﬁ?éat BegsSAgReri c

nessage. |f tr@@mp§i§i?né8§n$$_d&1%§ he GHATEHUEnFRESPRG RCEN BTl @alihle
format signal [ evi ousl des%{.;f bed. .15 In this step, the check signal

fromthe check§8 W QREFIOR §EBRL BRYHIS WSPHAEE numeri c

nessage. |¥0 information;

{b) accumulating at least one tone only message, a tone
only message being entirely comprised within an address
signal identifying one of said plurality of selective call
receivers;

15 (c) grouping the plurality of address signals into an
address field in a predetermined manner such that ones of
said plurality of address signals associated with data
messages are grouped at one end of the address field and
ones of said plurality of address signals associated with

20 tone only messages are grouped at the opposite end of the
address field;

(d) grouping the plurality of information signals into
an information field;

(e) generating a boundary signal defining a boundary

25 Dbetween the address field and the information field; and

(£) transmitting the address field, the information
field and the bouhdary signal.

16. The method of claim 15 wherein said step (c) of

30 grouping comprises the step of grouping ones of said
plurality of address signals associated with data messages
at the beginning .of the address field and ones of said
plurality of address signals associated with tone only
messages at the end of the address field.



tHe result of step 486 was fal se, step 490 conpares the vector signal,

the check signal for errors. If an error is found, the
vector signal is 20 conpromi sed, the nessage is not dec4mgi ,@6'@&]”&@"
connector "B", step 452 is executed. It should be noted

check techniques of FIG 4 may be used in tRPs step. If the vector signal
Is error free, step 492 gets the first part of the nessage fromthe second
word of 25 the data packet. Then step 494 determ nes the position of the

data in the seddnd Bamathpd| of feommurHeardagor BPgAAYe aftrh Wwigw gower by

di sabling the b@ﬁ%!fﬁy%‘f'xhe@é’é%“és'ﬂfo‘%c%'éﬁéﬁﬂ%n bPed eIMGANSSF Weng battery
power . Then I n_ste ocks having the nessage jnformation in the

30 second datasﬁiéFﬁlg?ec?%%éﬁ%ﬁﬁ}Wﬁﬁf dé@@d@ﬁt PREFIRE 1T Mg stres
nmessage. From efther step 492, 488, 484 or 482, step 452 of FIG 9A is

executed, thereby c letin ecodln shoul d he .
appreciated to thosgnz Fmgu atjtrf% e tlﬁgt ?ra 31-’%15??%%%‘?% (l)%r?s orp&?lﬁ]e
made to the flempharabltﬁ ¢I(§§dﬁ93£u$lgnnhslendemaplurﬁiIMﬂﬂﬂﬁﬁ t he scope of
the invention, 1h?oi?ﬁ££i8ﬁ"§{gn@1é“u@&% Qf ShEASp{Ea Pyl fda%% Qx'ésgﬁb‘étsed

if the process of Interleaving. and 20 _dei.nterl eaving were
el i m nat ed. AIFﬁEEﬁhSE@Qha%Uﬁ dress signal identifying a selectlve call

10 receiver, and an 1nformatlon signal having message
information;

{(b) grouping the plurality of address signals into an
address field;

_ (c) grduping the plurality of information signals into

15 an information field wherein the information field comprises
a first data field having a plurality of data packets
corresponding to the first plurality of messages, and
wherein the position of one of said plurality of data
packets within the first data field corresponds to the

20 position of a related address within the address field, and
wherein each of said plurality of data packets contains a
predetermined amount of message information, and wherein the
information field further comprises a second data field,
wherein the step (c¢) of grouping comprises the steps of:

25 (1) determining if the amount of information
within an information signal is greater than the
predetermined amount of message information;

(ii) incorporating the information signal within
one of the plurality of data packets if the amount of

30 information is less than or equal to the predetermined
amount of message information;

{iii) including the information signal within the
second data field if the amount of message information is
greater than the predetermined amount;

35 (iv) generating a vector signal indicative of the
location of the message information within the second field;

and



efimnation would reduce the protection of the signal fromthe fad| &mnm se

environment, inproved battery savings nay be reali zeglmuﬁ IM‘
requirenent to receive 5 entire blocks of interleave

Al'ternately, the check word and use of the check word in % he |nvent| on
coul d al so be elimnated, thereby inproving2®verall efficiency of

i nf ti i cati I f, { L 1

It Wil be generall §aaL8?*é£“%re€%r%?%%t49§n3%st ReRERD FInal iy Yse onove
nmay be made wi @fn_ouhe cteiparralm fafodiathepepket s amdtlse opiersdf dalte fneédti on.
What is clained is: ng\% qﬁgala bouﬁd%hgﬁghgl adéﬂlﬁg{d LE HoR! arrgcel ver

for receivi ng a rressage SI vin urallty of nessa each of said

5 plurality ofbﬁ%‘g%%e%h?laﬂﬁ%s&n f&&gﬂe§§dsFB‘ﬁa+n%fﬁa“aéﬂr°é1 %16&@ nfBEnat i on
si gnal havisng nessage) | tf Qidhit g Tdled adBEeaget & DA t Hed N ficTd@ioan

nformati on 11 ELOLA ROk REHARIFOT8aT T o d and having a plural ity of
dat a packets, each data packet being associated by position with one of
sai d pluralitylgf The method of claim 17 further wherein the second data
field contains message information for a plurality of
10 selective call receivers, said method further comprising the
step of:
determining if within the second data field, at least a
portion of the message for a first selective call receiver
matches at least a portion of the message information for a
15 second selective call receiver; and wherein
said step of including combines matching portions

within the second data field.



afldress signals; and a second information field foll dvvi"n'g'éﬁr“d‘ﬁ“i"rs't“ 15~

information field having a plurality of information SI
plurality of positions, wherein a vector signal |ncIu i@(ﬁj I@ t he
plurality of data packets within the first information 41 el dcin t he

one of said pl urallty of positions of inforh@tion 5|gnals wi thin the 20

second i nfor |eI r el ed tao t e gne _of t Iur it f da
packets wit hm{% %‘l rs cl"flf ?r et on - eladmete’ﬁe ve of %lg(ar%l i Bel nﬁg‘il
i ncluded in thleemveve?f hawingd @ mepeyvghgdaeanﬁacﬂ&a gnesfsagiee crakairdd

i nf ormati on S"9:[‘@1119Oéptr@égb%.g'@rs@.ghgﬂnhavPﬁ§d§tﬂﬂmq:ﬁr&uH&asgggégf popmt i on
and the vector 25 sjgnal not _i nclyded he one of plurality of data

packets and t HESFRREIRY BhRomidrPdA tyi ghafetaet s y:a(,lc}ntrﬁcﬁééfeﬁﬁt hFRet he

one of thespl un@ssdge Qiaxﬁatgaapaalaatrassfsi@ﬂalelatmawa‘d)rlm&bmatsbgnal
contains |l ess than ]tst].é%‘prede er,m ngd anount of _inf or M sai L, et hod
t

conprising 30 SignRe &)eag t 5P RP ﬁ‘@l%f%%ssee ce ofe aﬁrgﬁd ?s si gnal
wi thin the addaddseds eshd;rrdt,claaw@ efpsadldt @t nlemsk dudr @pxtagssgﬁsdep’o t he

sel ective call ]?C;' %ﬁ 9 Sr:}gtrr]z? E‘f”EQ%dtQE‘ ﬁ@ééé %forﬁlggk éfi%&in%5

associ at ed Wlt mat chi ng the predetérm ne ress
recei ving the @ay%pqggﬂgggnal indicating the occurrence of a next

10 occurring of sa;d at least two portions of the related
information signal, the method comprising the steps of:

(a) receiving an address signal;

{(b) determining if the address signal matches a
predetermined address signal associated with the selective

15 call receiver;

(c) deactivating the receiving means after receiving
the address signal;

(d) activating the receiving means prior to the
occurrence of a first of said at least two portions of the

20 related information signal as indicated by the address
signal in response to determining a match;

(e) receiving the first of said at least two portions
of the related information signal including the vector
signal therein;

25 (f) deactivating the receiving means after receiving
the first of said at least two portions of the related
information signal;

(g) activating the receiving means prior to the
occurrence of a next occurring of said at least two portions

30 of the related information signal as indicated by the vector
signal last received;

(h) receiving the next occurring of said at least twd
portions of the related information signal including the
vector signal therein;

35 (i) deactivating the receiving means after receiving
the next occurring of said at least two portions of the

related information signal; and



22 (d) determining absence of said vector signal fromvmthl n the data
packet; and (e) recovering the nessage signal fromthe mum:lmﬂmlﬂmr
absence of the vector. signal. 5 2. The net hod of cl ai

first data field includes at |east one check field havi ng a check wbrd and
a plurality of data packets, the check wor & havi ng an information portion
and a parity porti 0{1J )g%@é[tqqlgl Rt % r(SWQBWﬂ%MRQL iJyf;f qaikon portion,
wherein the informatlon portion inc lural ity of parity signals

cor r espondi ng RFWHELGY @falsiadg et élaﬁatpme%rWQnﬁ #SsxegeiNedk fpéfld, and
step (c) of remwaw:&wﬁ&w Bghudas 188sStEORS ﬁﬁrtlro&%ehbtngn&mﬁdsﬁgcg
word within said check d 15 wthin which the data packet is contained;
testing the dafstifk @gﬁd the parity signal associated with the data
packet to Beterm ne a parity error; and step (e) further includes the step
of recovering er r pat r e e

t he absence ofé(?'he 'ﬁgéraﬁ?esc rg;fdf%%%%;d%a EB ‘lﬁgg%{ﬁggénsﬁprt er}aggo%’glggﬁ Lh{eai m
1 wherein a fistRp dHft f Paceabisfingatleptir leasly toto mrélsaékéPsfPﬁms‘éhﬁ
first informationdd®lidhicimation a8igHavith a first address signal 25 of
said plurality of address signals in said address field and wherein one of
said plurality of data packets is



associated wth a corresponding one of said plurality of - ignal s
separated fromthe first address signal by a nunber of ad rEﬁﬁS§WE§Wﬁ§SBEEN
equal to the nunber of data 30 packets separating the ong of smeEfLAGED }
pfurality of data packets fromthe first data packet. : i
of claim1 wherein said nessage signal furt3er conprises a boundary signal

i ndi cati ng a boundary between said addrgég ﬁ% d and said first information
field, and the nethod further conprises & p of receiving the 5 '

boundary signal, and step (b) of determ ning further includes the step of

determning the pogiiﬁégiﬂg S8 hegbaning; ha1 heoof ivsindifermgt bon field in
response to the boundary signal 1n order to determ ne the position of the
packet associ dfaiakleh ameangdQfeBesSSrgRRI LARIHING HSFELYST Spr e T of H9 Y

address. 55 HE¥ dTBEARGRcRiGBREcACEGAANY(100)C] dinnadideeEeiEDNesdl ¢hpopndary
signal precedes said address field and .said address field and_said boundary

signal are corffti atoR gndsa BPUPdRTY S dECAE 18P B eliR®er mi ned
| engt h and saisbwhmimganetsiegnakheoaddspendfidlal tanel nhebénfoirmatidnpl ural ity

e L
addr ess si gnalwithin the address field and may have message information
10 which is included in the information field. The information
field includes two portions, a first portion (106) having a
plurality of packets for holding a predetermined amount of
information and a second portion (108) for holding a
variable amount of information. If the message information
15 1is greater than the predetermined amount, it is stored in
the second portion of information field and a vector signal
indicating the location of the message information is stored
in the first information field.
FIG. 1 accompanies this abstract.
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#hereby providing a means to disti fgTHshskber addmess §i B EMBENT SHEER|
within the first and second infornmation ReEPLASEDY. he neth f claim|4
further conprising the step of 25 | Paleponse..i.0.00he...emnd
of the address field if an address matching the pred 55—+

not found in step (a) of determ ni ng. 1/g4 8. A method for receiving a

nmessage sign havirrg—ear—eagtress—s+egrat——gdent+Hytng—a——set c,t | ve cal |

recei ver and a a @HHQWAUQl‘El gnal havi ng nessage i WP sai d
lity

message signal conprising: 5 an_address field connr|3|ng a
inq\(ura

of address signals; a first | IADDRESSICOUNTOW)g sai d1address fii el d,
and havi ng

| 29 assomﬁjzed
by positiongMth an address signraks | ARDRBSS 1 a_second|i fif or mat i on
field follopmg said first infiormat] aphresd »aving a pl Ul‘ql| Bty of
i nf or mat i on("m gnal s; wherein. § vect pr—srgmat_Tctuded—witt n4one of said
plurality o ackets W T b ADBESSY or nat i on fielldindicates the
position of %ﬁ ed one of [gaid p unallty of 15 i nformatilon signals
within the s informatio ield hod buupllolllgt steps of :
(a) determninfg the presencd|pf an aﬁ E§§§ gnal L1
ADDRESS M . L+2
ADDRESS N N+1
5 ¥ CHECK SUM N+2
120 | DATA PACKET 1 WORD1 - | N+3
106{ \ { DATA PACKET 1 WORD2 | N+4
CHECK N+5
FIELD DATA PACKET 2 WORD 1 +
\ | pATAPACKET2wWoRD2 | N+6
QE‘TSX - [ DATA PACKET 3 WORD 1 N+7
FIELD _ VY DATA PACKET 3 WORD 2 N+8
CHECK SUM fN,L)
[ GEK DATA PACKETLWORD 1| F(N.U
vi21 DATAPACKETLWORD?2 | f(N,L)
3 MESSAGE 2 INFOWORD 1 | P
108 MESSAGE 2 INFO WORD 2 P+1 <
| MESSAGE 2 INFOWORD Q | P+Q
SECOND MESSAGE 3&L INFO WORD1| P+Q+1
DATA - . -
FIELD -
MESSAGE 3&L INFO WORD Rl P+R <
MESSAGE 3 INFOWORD S | P+S
MESSAGE 3INFOWORD T | P+T
FIG.1 -« WORD: 32 BITS; 32,21 BCH EXTENDED —|
: INFORMATION PARITY
———— T T T 21 BITS 11 BITS
T FIG2



within the address field matching a predeterm ned address assigned to the
sel ective call receiver; 20 (b) determning the position of a
dat a packet associated with the position of the address signal matching the
pr edet er mi ned address; (c) receiving the data packet and the vector signal

t herein; 25 (d) determning the position of the rel ated

I nformation signal within the second inforgg%ion field in response to the
vector signal; and (e) recovering the rela i nformation signal. 30 9.

The message sjignal accordin 8_wh t he_one ,of said.plurality
of data packefs hdditional f]y u a RorAi d i%f M
si gnal . 25} 10! The net hqd rpging to cla veft
i ncl udes a beli nhi ng pecton s I icatipg t he
of the rel ate i1fow§ﬁon si gna] pxfhin|th ijon {i
an end vector gggg 27}1di catin pogit{o t he
I nformation s é@a th«n §he| secoheg,|i nf t ep
recovering in ng§§>khkd3t p )fﬂ@e:eivin el mgssage qyg bet
begi nni ng an @jg?ﬁggon: apdg e:@,qeri g hag el at efl ggnfor fat i
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10 11. The nessage signal according to claim10 wherein the message signa
is conprised of a plurality of words having a predeterm ned nunber of bits,

and wherein a boundary signa

conprised 15 wthin one word,
and the second information field includes a plurality of words,

each i nfor

mat i on packet

is conprised within one word,
i's conprised within

each address is

two words,

and further wherein the boundary signal c38 esponds jfao _fhe nunber of words
within the address field and the beginning vector sijgadl § ngludes a val ue
20 corresponding to the nunber of words between thd® nnfng of the
address field and the beginning of the rel ated inforﬁﬁ i=hignal in the
second data field. 12. The nessage signal accordi E@ i§T111 wherein the
25 words contain 32 binary bits and are fornat&fggTFL %;21 BCH code
words having 21 information bits and 11 parity RQits.Jod3ajthg net hod of
claim 8 wherein said nessage signal 30 furtherg@onrif a] boundary si gnal
i ndi cating a boundary between said address field anqufiq flrst information
field, and the nethod further conprises the step of TeCefrvi-hg the boundary
signal, and step (b) of receiving further includes fhe st determ ning the
position of the beginning of the 35 I rjst data fieljd iza %%sponse to the

boundary si gnal

in order to determ ni g |t
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26 14. A method of conmuni cati ng a nessage signal
reception by a plurality of selective call
(a) accurulating a plurality of

nmessages for

nmet hod conprising the steps of:

5

recei vers,

having a plurality of

t he

data messages to obtain a plurality of address signals and a plurality of

I nformation signals,
addr ess si gnal
si gnal

identifying a selective I
havi ng nessage 10 i nformati on;

(b

recei ver,

210\

each of said plurality of data messages conprising an
and an information
grouping the plurality of address

signals into an address_field; (c) grouping the Blurality of [nforpation
signals into an infor HHM@SAGEIMINE@ WORD1 generating a boqn Har y
signal defining a bou OI?ES 6% ? 3 ngI d and the dfofg rfration
field, and (e) transmtiing =) ad pqq eld 25 i nf or mat i op™f d and
the boundary signal, SAGER INPWWORD @ ¢ i €“transnitted afef the
boundary signal and e 1 T1f s pyansmtted af 1 he
address field. 2 4Wé§$% “ﬁ% Aﬁwy 1rﬂﬁi atlng a nessage «Q% | havi ng
a 8 DATA PACKET 4 WORD 2 20
/~ & | DATA PACKET 4 WORD 1 19 :
g CHECK SUM 18 "
A
DATA PACKET 3 WORD 2 17 2=
DATA PACKET 3 WORD 1 16 - %
DATA PACKET 2 WORD 2 15 ==
DATA PACKET 2 WORD 1 14 (ZD
o | DATA PACKET 1 WORD 2 13 o
S 12 e
8 DATA PACKET 1 WORD 1 5 g).l P
/" @ | CHECK SUM AL f O o
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o
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plurality of messages for reception by a plurality of selective cal
receivers, the nethod conprising the steps of: 5 (a) accurul ating a
plurality of data nessages to obtain a plurality of address signals and a
plurality of information signals, each of said plurality of data nessages
conprising an address signal identifying a selective call receiver, and an
I nformati on signal having nessage fgrgmation; (b) accunulatlng at

| east one tone only m®ssage, message bei ngeentirely Qg
within an address signal i b of said pluraldty of sel®
call - receivers; 15 - he plurality of
into an address field i'.E._~ negl manner such tha
plurality of address sig ' wi th data nmessag g
one end of the address f said plurality o N s
associated wwth 20 tone only ness ; '
the address field; (d) grouping t
an information field; (e) generati®

alifty of 1 ntormation signalls
poundary signal defining a De

25 Dbetween the address fleld and th® inforjmation field; and (f)
transmtting ft @ nformgtion field and the boundar
signal. 16. The nethod of clalnh;5 v bin Jsaid step (c) of © o
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30 grouping conprises the step of grouping ones of said plurality of
address signals associated with data nessages at the beginning of the

address field and ones of said plurality of address signals associated with

tone only nessages at the end of the address field. 2 8 17. A method of
communi cating a nessage signal having a p|ﬂ§§|lty of nmessages for reception
by a plurality of selective _call receivers

he net hod conprising the steps

5 of: (a) accunulating a plwrality of data nessages to obtain a plurality
of address signals and g ality of information signals, each of said
plurality of data sesSaldESSAGH | StRg_arN@ddress signal identifying a
sel ective cal |/ T8 eceﬂg@r&,lvgm angg®or mat 1 on si gnal havi ng nessage
i nformation; 4dp gr ouP™. #rality of address signals into an addreps
field; (c) grouplngthe pI POty of information S|gnals I 38415 an
|nformat|onf|eld wherein t nformation fj |

field having a pI urg ckeYEScrr,g_A)@ §R? Nl s
plurality of nps% 2l L - g | ONA g? u
dat a packets é/géhln tr ' e I eld crreso %Bﬂﬁ %ﬁ%‘

392
Vs
FORMAT SIGNAL
= PREDETERMINED FORMAT

396
NO FORMAT SIGNAL
= UNFORMATTED

N .
MESSAGE = ASCIl 400 e 398 Y

PLACE DATA IN
1ST DATA PACKET

- TIMETO
' TRANSMIT?
410

YES

394

Ve PLACE MESSAGE
INFORMATION IN 2ND
WORD OF DATA PACKET

PLACE REMAINING
7| MESSAGE INFORMATION
404 | IN 2ND DATA FIELD

DETERMINE VECTORS FOR
OND DATA FIELD

| PLACE IN 1ST WORD OF
406 | DATA PACKET

GENERATE PARITY FOR
(| CHECK FIELD &
412} BOUNDARY SIGNAL

| INTERLEAVE SIGNAL

FORMAT SIGNAL = VECTOR

408 TRANSMIT SIGNAL

Fi zgure 8




.20 position of a related address within the address field, and wherein
each of said plurality of data packets contains a predeterm ned anount of
message i nformation, and wherein the information field further conprises a
second data field, wherein the step (c) of grouping conprises the steps of:
25 (i) determining if the amount of information within an

I nformation signal is greater than the predetern1ned anount of nessage
information; (ii) incorporating the i nf or me/®on signal within one of the
plurality of data packets if the anbunt of 30 information is |ess than or
equal to the predeterm ned anmount of nessage information—(iii) including
the information signal within¥he second dat a fleld | f the ampunt of
nmessage information is grea TOUT

I nformati on w thi r
signal within the ong™s he pl uralg
field; (d) gener4ddQTfg a boleg gnal defining 4
address field and the informatgypsfield; and 5 452
address field, theddnfioroniio

RECEIVE FIRST BLOCK
& DEINTERLEAVE

DECODE BOUNDARY SIGNAL

456

ADDRESS FOUND
IN ADDRESS FIELD?

458

DATA
MESSAGE?

460

SET TO RECEIVE
DATA PACKET
CORRESPONDING TO
POSITION OF ADDRESS

462

ENTIRE ADDRESS
FIELD
RECEIVED?

SET TO RECEIVE
DATA PACKET?

464

RECEIVE NEXT BLOCK
AND DEINTERLEAVE

Figure 9A



field and the boundary signal. 18. The method of claim 17 further wherein
the-second data field contains nessage information for a plurality of 10
sel ective call receivers, said nethod further conprising the step of:
deternining if within the second data field, at |least a portion of the
message for a first selective call receiver matches at |east a portion of
the nmessage information for _ a5 secon el ective call receiver; and
wherein said step of incluudu:’ onbi nes tching portions within the second
data field. 30 19. A netNgg#of receiving a nessage by a selective cal
receiver having a receiving -ans t he nessage contained within a nessage

signal having a T0C Oty reception by a plurality of
sel ective call rec&Eﬁﬁ ~|NEé¥BSHﬂ° bQE& Bavi ng an address signal, a related
i nformation sigAgdl havi GHECKIFBED two p@rtions separated from the address

signal, each g ?SJ(D@NQ'WNWGtDAT\A RACKETgs except for a last occurring of
said at | east portions including a vdctor signal indicating the -

occurrence of a rfext saifd at | east two portions of the
related informe %égQgEgi%é%%d c@nprising the steps-of: (a)

M . d [ ]
recerving an aso’ eSSE&O(BEDATA PACKET Figure 9B

Z 3 ERRORS IN NO
1ST WORD OF DATA
182 PACKET?
YES
_ <3 ERRORS NO
(4 CHECK SUM WORD -
YES
VECTOR SIGNAL NO
AND CHECK SUM ERROR -
490 FREE?
YES B Y
GET FIRST PART OF ~ STORE NUMERIC
MESSAGE FROM 2ND WORD MESSAGE ACCORDING TO
e OF DATA PACKET FORMAT SIGNAL
492 CONSERVE POWER
UNTIL
(| MESSAGE OCCURS
494 '
GET REMAINDER OF
MESSAGE FROM 2ND DATA
/| FIELD ACCORDING TO
496 VECTOR SIGNAL




i(b) detefnining I f the address signal matches a predeterm ned address

signal associated with the selective 15 «call receiver,; T
‘&NT@HE%

'the receiving neans after receiving the address signal;

receiving nmeans prior to the occurrence of a first of s t. Qegs
portions of the 20 related information 3%2gnal as indic %ﬁV"rgeagESngs
signal in response to determning a match; (e) receiving the first of sard
at least two portions of the_rel ated.|nf jon. Si: | ncl udi ng the
vector signal therein; 25SELEC%I%%f§AL£a§i§§éé; g t%&ﬁ&ggeiving means after
receiving the first of said at | east two portions of the rel ated
infornq%ion si'gnal ; (g) activating th§B§ Lying means prior to the
-occurrehce of a next occurring of said al” I'east two portions 30 of the
related information signal” as indicated by the vector signal |ast received,
(h) receiving thepagihgusyatennganfia ssighadt fogasranspipbingods of the
related i nbarigh naabGhel of LML e peBatel r8LEDGErE T Bl s fhal

(i) deactivating the receiving nmeans after “recCelving the next occurring of
said at | ehes eweypshrprohzabion neignalatd@0)nf aPnadrsassi fheld &HWL)

10 an information and a boundary signal indicative of the

boundary between the address field and the information
field. Eaéh message has an addresses which is included
within the address field and may have message information
which is included in the information field. The information
15 field includes two portions, a first portion (106) having a
plurality of packets for holding a predetermined amount of
information and a second portion (108) for holding a
variable amount of information. If the message information
is greater than the predetermined amount, it is stored in.
20 the second portion of information field and a vector signal
indicating the location of the message information is stored
in the first information field.
FIG. 1 accompanies this abstract.
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31 (j) repeaf?ng st eps (g)_to (i) until said |ast OC'hkbﬂgc @Eﬁ?éﬁfﬁf;

| east two portions is received, said |ast occurring g
~portions not including a vector signal. 5 20. The net
19 further conprising the step of (k) conbining the ak
to formthe related information signal.
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