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'_FiELD BACKGRCUND OF THE I NVENTION Prior art selective call nmessage handling
systens general |y accunul ated nessages at a central station also referred
to as a paging termnal, and transmtted the nessages to a sel ected group
of 5 selective call receivers also referred to as pagers. Such a system
may use the Golay Sequential Code (GSC) which is well known to those
familiar with the art. The operation of the GSC system has been descri bed
in detail in US. Patent No. 4,424,514 to 100 Fennell et al.C¥007023 ed
"Decoder for Transmtted Message Activation Code" and U.S. Patent No.
4,427,980 to Fennell et al. entitled "Encoder for Transmitted Message
Activation Code". A brief description of the tone only, nuneric, 15 and
al phanuneri ¢ nessagi ng aspects of GSC is presented herein. The paging
term nal accumul ates nessages for a group of pagers. The nessages are then

structured into a GSC packet and transmtted. FIG 1 shows the prior art
packet structure 20 20  of tQQMHHNIGA?KQNQﬁNSE@MgHAMiNG 2\ packet has a

preanble 22 foll owed an at Ieastpmugﬂ@ﬂg&pﬂ@b@ﬁglﬁigtﬁat|on Preanbl e 22
has a 1.4266 second duration. Thé preanble tormat starts with 28 bits of

comma 26 at 600 bits per second (bps) followed by 25 ei ght een
transm ssion of appCREROUNDVOF] TE{E INVYENEION

Prior art selective call message handling

systems generally accumulated messages at a central
station also referred to as a paging terminal, and
transmitted the messages'to a selected group of
5 selective call receivers also referred to as pagers.
Such a system may use the Golay Sequential Code
(GSC) which is well known to those familiar with the
art. The operation of the GSC system has been
described in detail in U.S. Patent No. 4,424,514 to
'_10 Fennell et al. entitled "Decoder for Transmitted
Message Activation Code"™ and U.S. Patent No.
4,427,980 to Fennell et al. entitled "Encoder for
Transmitted Message Activation Code".
A brief description of the tone only, numeric,
15 and alphanumeric messaging aspects of GSC is
presented herein. The paging terminal accumulates
messages for a group of pagers. The messages are
then structured into a GSC packet and transmitted.
FIG. 1 shows the prior art packet structure 20
20 of the Golay sequential system. A packet has a
preamble 22 followed an at least one batch 24 of
information. Preamble 22 has a 1.4266 second
duration. The preamble format starts with 28 bits
of comma 26 at 600 bits per second (bps) followed by
25 eighteen transmission of a preamble word 28. Comma
is an alternating 1-0 pattern. A preamble word 28
is a 23,12 BCH code and is transmitted at 300 bps.

The eighteen preamble words are identical and are a



is an alternating 1-0 pattern. A preanble word 28 is a 23,12 BCH code and
Is transmtted at 300 bps. The ei ghteen preanble words are identical and

are a -2- predeterm ned code word used for selecting a group of pagers.
The preanble is followed by at |east one batch 24 of signals, each batch
starts with a sync code 30 5 and is followed by 16 slots 32 of

I nformation. A batch transm ssion has a 3.42833 second duration. The sync
code 30 at the beginning of the batch has a20.20166 second duration. The
sync code 30 starts with 28 bits of conma 34 at 600 bps and is foll owed 10

by a predeterm ned 23,12 code word 36 at, 300 bps which is followed by one
comma bit 38 at &YCF E‘?nﬁiﬂe%nﬁ?gﬁ FRTE S8E6hd escféteé?trﬁr‘rﬂada 2Br3%Pword 40
at 300 bps. The yfopapshes 30 i ndicates the start of a batch. 15 The

16 slots 32 which foll th cQde hav. ddr.ess or, activatjon codes
42 or may have i nforna |%@§3§¥%8ng§‘ sflooa‘%iq‘n"'gesfieaktJ SRS o ONR PRt on
code, the format 2f afiesiymalss earhl hatah tstarts mdbitinfa tdensyoosdeosie 30
wher ei n t hessl ot . begl L3N, 28 1B COME . bps, foll owed
by a 23,12 word é‘%tlgogég%%%?or’ﬁo%%d%fq{)sne comT;ﬁbﬁrl%B@%$&60 bps, and
t hen fol | oned by hatlectrrnsmission has a 3.42833 second duration.

The sync code 30 at the beginning of the batch has a

0.20166 second duration. The sync code 30 starts
with 28 bits of comma 34 at 600 bps and is followed

10 by a predetermined 23,12 code word 36 at 300 bps
which is followed by one comma bit 38 at 600 bps,
and ends with a second predetermined 23,12 word 40
at 300 bps. The sync code 30 indicates the start of
a batch.

15 : The 16 slots 32 which follow the sync code may
have address or activation codes 42 or may have
information 52. When a slot has an address or
activation code, the format of the slot is similar
to the format of the sync code 30 wherein the slot

20 begins with 28 bits of comma 44 at 600 bps, followed
by a 23,12 word 46 at 300 bps, followed by one comma
bit 48 at 600 bps, and then followed by a second

23,12 268 word at 300 bps. Note that . addresses and
the activation code are similar in structure both

25 having two 23,12 words. For the activation code,

‘ the two 23,12 words 46 and 50 are predetermined.
For addresses, the two 23,12 words 46 and 50 may be
one of a plurality of words allowing for a multitude
of addresses. During an address decode, the pager

30 searches for a match of both the first word 46 and
the second word 50 with a unique first and second
word assigned to a pager.

A slot may also have data information 52, a
data information slot starts with a comma bit 272
35 transmitted at 600 bps, followed by eight 15,7 words



23,12 268 word at 300 bps. Note that addresses and the activation code are
simlar in structure both 25 havi ng two 23,12 words. For the activation
cede, the two 23,12 words 46 and 50 are predeterni ned. For addresses, the
two 23,12 words 46 and 50 may be one of a plurality of words allowing for a
mul ti tude of addresses. During an address decode, the pager 30 sear ches
for a match of both the first word 46 and the second word 50 with a uni que
first and second word assigned to a pager. _A slot may also have data
information 52, a data information slot stdrts with a comma bit 272 35

transmtted at- 600 bps, foll owed by eight 15,7 words -3- 54 and 56
transmtted at 6 : | C rd hayin tot.al bits of
which 7 bits areg?nggéhg@iﬁﬁﬁ&%%gég%g €En§€§?%%96 b?tgga?eagggiﬁf Based

upon the 7 inf or AedreEn “REFddhayindredS beotabdbbts of ovhiéeho? bétscipiren or
correction. ThejgirgMnation WIS, ar'ﬂzétféhﬁéi‘x'ifﬂg'@tBi€§Y§9e:Agfa§-ri I on
rds

words 54 foll owed by a check word 56, The seven T nformation 4 forma

bl ock of 49 i nf oPASEFoNPSN they 1) iRkopraten ¥exdsnand sayubeUMSES 0 have
48 bits 10 5 usedolrOerpageddtdctith i on 60erébeidAl h Phe ksghtedsay a

continue bit. The coit LU RlladAif&q! £5es "Bhvddl®i REO2E2ES0h SaTasd 'Sy

followéd by a check word S6. The seven information
words S4 form a block of 49 information bits. A
block of information is structured to have 48 bits

10 used for pager information and the 49th bit is used
as a continue bit. The continue bit indicates that
the subsequent slot has additional information.

In a typical application, a preamble is

followed by at least one batch, a batch beginning

15 with a syﬁc code and followed by 16 slots. If a
slot has a tone only address or group information,
the subsequent slot may have an address or
additional group information. If a slot has a
numeric or alphanumeric address, the subsequent slot

20 has data information associated with the address.
The tone only address or the combination of a
numeric or alphanumeric address with data comprises
a message for a pager.

FIG. 2 shows a prior art paging terminal

25 . operation. The prior art paging terminal’s first
function is to accumulate messages for a group of
pagers, step 60. The messages are then packaged
into slots, step 62, either address or information
or activation codes, the packaging being detailed in

30 FIG. 1.. Batches are then created by inserting a
sync code in every 17th slot, step 64. A packet is
then created by adding a preamble particular to a
group of pagers at the beginning, step 66. The
.packet is then transmitted in step 68.



In a typical application, a preanble is followed by at |east one batch, a
bat ch begi nning 15 with a sync code and followed by 16 slots.. If a slot
hgs a tone only address or group information, the subsequent slot may have
an address or additional group information. If a slot has a nuneric or

al phanunmeri c address, the subsequent slot 20 has data information
associated with the address. The tone only address or the conbination of a
nuneric or al phanuneric address with dat a Tbhpri ses a nmessage for a pager.
FIG 2 shows a prior art paging termnal 25 operation. The prior art paging

termnal's first func Is to_accupul ate ness ges for roup of pagers,
step 60. The nessagesyg%g thP bakRa§QdPFALE &F @g‘ lé'\p‘i her address

or information ooparhtnaﬁ:dhnsoﬂes;nqme batbagpagkbelngh@eb@dnaii n 30
FIG 1. Batchesbgig code .in every 17th

t by ingert a_sync
slot, step 64. A pacﬁe Q-’greaPag g&%mﬁﬂa PPEA %?gbdfllcular to
a group of pagersceprﬂh@dyegim ngtlespepo%arthélpaclchlants ath@Icransnitted

in step 68. 396e [ a t avi.n f a
single baté% paF'}lZEhe ?Ee ééh eﬁec%%ghag XCﬁ &% Qf%xaﬁgﬂégh BY
operating in accBFGaHé§emﬁﬂ?§#ﬁnp¥F r raceived Uh& éP eotive call

receiver. The shaded area indicates that nothing is
transmitted by the paging terminal and noise is
received by the pager. The packet begins with a

10 preamble signal labelled PREAMBLE followed by a sync
code which is illustrated by the letters SC in a
box. After the sync code, 16 boxes corresponding to
the 16 slots of FIG. 1. Inside each of the boxes is
a letter A, D, or X. The letter A corresponds to an

1s address for a selective call receiver. The letter D
corresponds to data, the data being associated with
a preceding address and the address and data making
up a message for a selective receiver. The letter X
corresponds to a slot which has no message

20 information. X may be transmitted when a portion of
the packet information is complete and no additional
information is left to transmit to the selective
call receivers. X may be an idle code address
reserved for filling the remainder of a batch.

25 Line 72 indicates the battery saver operation
of the prior art pager during signal 70. Beginning
at event A, line 70 shows a shaded area which
corresponds to noise indicating no transmission. 1In
the noise environment line 72, events B and C show

30 the pager being periodically activated during the
search for a preamble. The pager is active while
line 72 is high and battery saving while line 72 is
low. An active pager indicates a pager that is
consuming electrical energy. In the active state,

35  the receiver is powered on and demodulating the



5° Line 70 indicates the signal which is transmtted by the base station
and received by the selective call receiver. The shaded area indicates that
ngthing is transmtted by the paging terminal and noise is received by the
pager. The packet begins with a 10 preanbl e signal | abell ed PREAVBLE

foll owed by a sync code which is illustrated by the letters SCin a box.
After the sync code, 16 boxes corresponding to the 16 slots of FIG 1.

I nsi de each of the boxes is a letter A, D, ot_X The letter A corresponds
to an 15 address for a selective call receiver. The letter D corresponds
to data, the data being associated with a precedi ng address and the address

and data maki ng U&ﬁﬁﬁ?gﬂgﬁf Qigﬂaiebﬁciﬂievg:é{ee(zfé.é@:fer Tihe A‘g%ﬁnﬁiﬁ be

corresponds to a sl ot as No nessage | Nt or mat1 on.
transmtted when RIPHrRFFESFiRGethgcRempodywlatast isdional «coft ke and no

addi tional infor mydrery $8Fingombaa)SHhe beddit et Afd idkedfild receivers.
X may be an idle code address reserved for filling the remai nder of a

batch. 25 IQRRFELR | 1| R aF €SUERE BRMEET Y88 rer operation of the prior
art pager duging signalFdp.ewvegtsnBngnat cgveailie Aaddre s/ Gdions Forsdaded

R S cc KRR MU R R SN
activated during tewerseaa ghréambhepwozdblis. nbite destpertdds adtd yagdurle |ine
T2 ool oA R hABELEy | bl and W A0 active pager
At event D, the base station begins a packet
i0 transmission. The packet transmission begins with a
preamble. At event E, the pager is active and finds
a preamble word. Upon finding a preamble word, a
search for a sync code begins. Sync is found at
event F. Upon finding sync code, the batch decoding
15 begins. Decoding of the batch, event H, is well
known to those familiar with the art. At event L,
the batch is terminated and the RF signal is again
noise as indicated by the shaded area of line 70.
During event L, the pager searches for a subsequent
20 sync code which, if received, indicates a subsequent
batch will be transmitted. Upon finding no sync
code, the pager reverts to a preamble search battery
saver operation.
Note that the prior art pager is active for the
25 entire duration of the packet. Typically, an
address search is performed during slots when
addresses or data is transmitted and during slots
when idle code may be transmitted as indicated by
the letter X. The prior arﬁ pager terminates the
30 packet upon searching for a'sync code. The presence
of a sync code indicates the start of a subsequent
batch in the packet and the absence of a sync code
indicates the end of the batch. Upon detecting the
absence of the sync code, the pager reverts back to
35 a preamble search mode. )



%

consum ng electrical energy. |In the active state, 35 the receiver is
powered on and dempdul ating the -5- transmtted signal while the decoder
|5Lanaly2|ng and processing the denodul ated signal. In the battery saving
node, -t he receiver and decoder operate in a reduced power node. 5

For events B and C, the pager is active |long enough to detect at |east one
preanble word. In the event a preanble worgis not detected, the pager
returns to battery saver node. At event D, the base station begins a packet
10 transm ssion. The packet transm ssion begins with a preanble. At

event E, the pager isTaetpsexand ifndmtsa@e@rﬁﬂnisi@ War HasUperf ikRdidng a
preanble wor d arch s% F code be I nS. iﬂls found at event F.

Upon fi ndi ng synenggdgesﬁﬁgeﬁa &égbd“ﬁﬁ Fc °5e3 Banumexddi ng of the
bat ch, event H, messalgbsknomnsﬂmﬁ haisteh fami adaresst Boll hewaat byAa et L,

the batch is t ) .and dicated b
the shaded area oPiprgiBg” aBHEr Aifest “oRoth iBR s Safenulrbrar
sybsequentszo _ éydécaudeaWMQua qﬂlyenﬂdneds.lnﬂheatvs messhgegueritthbat ch
will be transn1t%ﬁﬂerkﬁoerfhﬂﬁﬂghdﬁéf@@Ct§8geda£Qeang?£d38¥%E%Fh}O a

preanbl e search battery saver “operati
addresses followed by subsequent data slots. 1In

each case, there is an address followed by three
data blocks which corresponds to a message for a

10 selective call receiver. A prior art pager that has
not detected its own address decodes a data slot as
an address. The data slot is structured in such a
manner so as to inhibit the detection of an address
during a data slot transmission. However, the pager

15 searching for an address while data is being
transmitted unnecessarily expends electrical energy
during the search for an address.

FIG. 4 is a flow chart showing the operation of

a prior art pager. Prior art pager battery saver

20 operation is shown in FIG. 3. The operations may be
executed by a program operating within a paging
decoder. The program starts at step 102 wherein
povwer on initialization functions are performed.
Such functions are well known to those familiar with

25 the art. The program proceeds to step 104 to
activate the receiver during which time the receiver
is powered on and transmitted signals are
demodulated and processed. The program proceeds to
step 106 to search for preamble for about 0.15

30 seconds. During this time, the receiver is
activated for about .15 seconds and the decoder
searches for a preamble signal. If preamble is not
found, the pager proceeds to step 108 to turn the
receiver off and to perform battery saving for about

35 1.30 seconds. After completion of stép 108, the.



Note that the prior art pager is active for the 25 entire duration of the
packet. Typically, an address search is perforned during slots when
agdresses or data is transmitted and during slots when idle code may be
transmtted as indicated by the letter X. The prior art pager term nates

t he 30 packet upon searching for a sync code. The presence of a sync
code indicates the start of a subsequent batch_in the packet and the
absence of a sync code indicates the end of the batch. Upon detecting the
absence of the sync code, the pager reverts back to 35 a preanbl e search

mode.  The packetpidihfntRstufng! GacR BaSskapy 10ane LHM{BSEAges and two
nunmeri ¢ or al phanuneric, nessages. A slot wth an address foll owed by a sl ot

conpri si ng anot her TSR AN an FHeRS 84108 d toserPorate,dihantsters one

only address. The gesfommnedghsr hd htRENBreamdi ealseham Ripdrdt/itsh ds¢ a are
I ndi cat ed by addresses followed by subsequent data slots. In each case,

there is an address IHQﬁﬁﬁrby three data bl ocks which corresponds to a
nmessage for as10  sel ecf vin cstépr B06i the. prAambler waid flragel, tdwed has not

det eeted 1100 2SR st 2R 11D 8 MR o T AL
during a data sl ot dadmsni®e synéiooeder ist seagaped for about 1.45
seconds. If sync code is not found within about
1.45 seconds, the program returns to step 108 to

10 turn the receiver off and then to reenter the
preamble search mode. If in step 110 a sync code is
found, the program proceeds to step 128 to
initialize for the first slot in a batch. The pager
then decodes the slot in step 122.

15 The program proceeds to step 118 to check if a
pager address is found. If in step 118 a pager’s
address is not found, the program proceeds to check
if 16 slots have elapsed, step 120. If 16 slots
have not elapsed, the program returns to étep 122 to

20 decode the next slot. Steps 118, 120, and 122 are
performed for the 16 slots within a batch. Upon the
end of the 16th slot, step 120 proceeds to step 124
to decode the next slot and then in step 126 to
check for a sync code. If a sync code is found, a

25 subsequent batch is appended to the packet and the
program returns to step 128 to reinitialize for the
first slot in the subsequent batch. After
completion of step 128, the program proceeds through
steps 118-122 to decode the information within the

30 subsequent batch. If in step 126 the sync code is
not found, the program returns to step 108 to turn
the receiver off and to begin the preamble search.

Referring back to step 118, if a pager address
is found, the program checks if the address is

35 alphanumeric or a tone only. The reéponse to a tone



15 searching for an address while data is being transmtted unnecessarily
expends el ectrical energy during the search for an address. FIG 4 is a
fl.ow chart showi ng the operation of a prior art pager. Prior art pager
battery saver 20 operation is shown in FIG 3. The operations may be
executed by a programoperating within a pagi ng decoder. The program starts
at step 102 wherein power on initialization functions are performed. Such
functions are well known to those famliardwith 25 the art. The program
proceeds to step 104 to activate the receiver during which tine the
receiver is powered on and transmtted signals are denodul ated and
processed. The PPByYaRflprEsseds el A0b %9 Lhesenfapilpasamiitd f or

about 0.15 30 ©RE0a8E. anBUisNGidthidetid iFed 111 €8CE ¥bwi Snagki vated for
about .15 secon%i and t he decoder searches_for, a greanble signal . |If
preanbl e is not %‘ﬁﬁﬁ?rthé‘pﬁ’é‘gé?ecﬁpc%eégﬂs°§c?s‘f%’b 18B1¥ o28drRSehe thecei ver

off and to perfopagbat iavpkeaviangdmy alibptalert fufbtieaocadd théf er
The rocei var on PEPERsaToRt: 6 R A orh e 8 B B i i ng the |
preanbl e search agdresses.of Itthdhsgaldress in step 618 is an
alphanumeric or numeric address, the program
proceeds to step 130 to check if 16 slots have
elapsed. If 16 slots have not elapsed, the program
10 proceeds to step 132 to decode the next slot and
handle the message within. The program then
proceeds to step 134 to check if two consecutive
slots were in error. The slot error determination
is made by testing, in a manner known to those
15 familiar using the art, the check sum word 56 of
FIG. 1 with the information words 54 of FIG. 1. If
the test is successful, the slot is not in error,
otherwise the slot is errored. If two consecutive
slots are not in error, the program proceeds to step
20 136 to check for the end of the message. The end of
a message is indicated by a predetermined character
within an information word. If the message has not
been ended, the program returns to step 130 to check
if 16 slots have elapsed. The elapsing of 16 slots
25 indicates the completion of a batch. Upon the
completion of a batch, the program proceeds to step
138 to decode the sync code next slot. If the sync
code was found, the packet has a subsequent batch
and the program proceeds to step 142 to initialize
30 for the first slot in the batch. The program
returns to the message decoding of step 132.
However, if the sync code was not found, the slot is
flagged as an errored slot, and the evaluation will
be considered in step 134. The program then
35 proceeds to step 142. )



5* If in step 106 the preanble was found, the program proceeds to
step 110 to check for a sync code. The sync code is searched for about 1.45
sgconds. |If sync code is not found within about 1.45 seconds, the program
returns to step 108 to 10 turn the receiver off and then to reenter the
preanbl e search node. If in step 110 a sync code is found, the program
proceeds to step 128 to initialize for the first slot in a batch. The pager
t hen decodes the slot in step 122. 15 -5-  The program proceeds to step
118 to check if a pager address is found. If in step 118 a pager's address
I's not found, the program proceeds to check if 16 slots have el apsed, step
120. If 16 slots havémdhe|sitd thadspropanthetpreert bravepsidintoo 20

decode t he next agl @hrea SHYe ki HRGi lfowé 6weLkf ogRed for the 16
slots within a hatch. on ng end of the 16th slot, step 120 proceeds to

P
step 124 to decdB&Fm@ Grs dFRIR ARG Be372926PRY PRECRSf or a sync
codE. If a SKnCcampitﬁd‘ @ynchoises Iﬁméﬁ&ebarbﬁhlcbﬁsafaﬁeﬁdﬁd ]Eo the
packet and the ggram returns .9 sten 128 to reinitial] or the first
slot in the subgéaggnFQ&ﬁ%ﬁ% Wﬁéﬁancﬁhﬁﬂﬁﬁﬁiﬁs%f §%§B &ég,rﬁﬁgxﬁFbgram
proceeds throughostséep 108 129 heinycoderedmbleafseanthon ent khe t he 30
subsequent bat cg%‘g&{ (I)Ja{hds,t ‘?L%]]glq the syace %@%ﬁﬁégggggtggug ht R Pr 0gram

returns to step Ur'n ‘the recel ver o egrn the preanbl e
search. Referri Rgssage tis siegrded, an engrebrmegergescharacter is

encountered. Upon encountering an end-of-message

10 character, step 136 returns the program to step 120
which puts the pager back into an address decoding
mode.

In portable selective call receivers, it is

desirable to achieve a maximum battery life. A way

15 to achieve improved battery life is to prohibit a
pager from expending electrical energy searching for
an address while data is being transmitted within a
packet. Thus, it is desirable to transmit packet
structure information within the packet indicating

20 the locations of addresses as well as other group
information within the packet. Group information,
which is also referred to as other information, is
information to be received by a plurality of
selective call receivers and includes activation

25 codes and packet structure information. Pagers may
then use the packet structure information to expend
electrical energy searching for their address or
group information only at the time of an address or
group information transmission and berform battery

30 saving at the time of subsequent data transmissions,
unless, of course, the data is transmitted to a
particular selective call receiver.

It is desirable to implement a pager being

compatible with the existing GSC transmission

35 technique, allowing the addition of the structure



i% found, the program checks if the address is 35 al phanunmeric or a tone
only. The response to a tone only address is well known to those
famliar with the art and is not detailed in this flow chart. However, upon
reception of a tone only address, the pager invokes a tone only alert
function and then 5 proceeds to step 120 to conti nue searching for
addresses. |If the address in step 618 is an al phanuneric or nuneric
address, the program proceeds to step 130 TPTheck if 16 slots have

el apsed. If 16 slots have not el apsed, the program 10 proceeds to step

132 to decode the; a dl wi thin. Th r,ogram t hen
proceeds to step iﬁgé%gak égkaﬁﬁgﬁab*%g%?%gﬁ??@@ggﬁa étﬁﬁﬁépfﬁtg?rgpg The
sl ot error deternieaeded by padexsy qaambir),of nintempretikgothet o t hose 15

fam |iar using thgeank € ;e aUB AR L 1010 '
i nformati on words 54 OF?FIG& 1.9#} t he tesﬁ§?§ §H§%§§§%ﬂ¥%éPﬁ%E§|gPeis not
in error, otherw SEerREloNoPL| Praarrdt F9C tRRTohRebitFarablet 9fare not

in error, tBe proghfBrpretaeds the Htdicire 180rdns0E6K. fOfet hg gAdoof the
nmessage. The end_of .a nessage is indicated by a predeternined character

wi thin an infor meBPBATROLE. IPF he RAGSIR RPhCT2RRRIE cPtiedeSPRENFr ogr am
returns to step 13Adt handedkg fthkd redwtstiarenrd apseobmdtor! 8psi ng of 16

slots operate on existing GSC paging terminals that do not
transmit structure information within the message

10 packet. In such a case, the improved battery saver
detailed by the present invention would not be
realized.

It is also desirable to have a paging terminal

capable of accumulating messages into a packet. The

15 paging terminal then determines the location of
addresses and group information within the packet,
generates the packet structure information and
inserts the packet structure information within the
packet. The paging terminal then transmits the

20 packet to the pagers.

SUMMARY OF THE INVENTION
In general, an apparatus and method for a
communication system effects communications from a
central station to at least one selective call
receiver, produces an information packet having at
25 least a first portion and a packet structure field.
The information packet further includes a message
having an address and information associated with
the address. The packet structure field further
includes an identifying means for identifying the
30 occurrence of the address within a range of the
information packet. The central station accumulates
the message for the selective call receiver for a

portion of the information packet and positions the



25 I ndi cates the conpletion of a batch. Upon the conpletion of a batch,
the program proceeds to step 138 to decode the sync code next slot. If the
sync code was found, the packet has a subsequent batch and the program
proceeds to step 142 to initialize 30 for the first slot in the batch.
The programreturns to the nmessage decodi ng of step 132. However, if the
sync code was not found, the slot is flagged as an errored slot, and the
evaluation will be considered in step 134.-XI@he programthen 35 pr oceeds
to step 142. In the event the user of the pager travels into an area

where the RF signal gr ows weak, the information slots within the nmessage
may become corrupP@8Xe} Abryeture fH&ld and (Whe Anmuruk3 von witkint s

corrupt within theh&epsageonsbep thdt irFdimat jidh PikekOS tfﬁx@eéé'xgtﬁal
preanbl e search. QQ ghe oﬁger and, i.f all_,of the data associated wth the
message i s decodeT2SRCBNERER. HESEATE NETart& oAt IR Rhtaddresspen

encountering an ewnifthinntheapertGon @Eammﬂummatﬂdﬂ)ﬁ&ﬁkéetyﬁ@s t he program
bor tabl e serect | vatiartS BRECHaeNEL SV BhAS 6% e RRa Farkhem
battery life. A wegycationtgdetemine tiimmr.ov@dinadtltyer ytHe faentsrdDd prohibit a

station incorporates the identifying means within

the positioning of packet'structure field and

transmits the information packet.

10 The apparatus and method of the present
invention further relate to reducing power
consumption of the selective call receiver. The
selective call receiver is capable of operating in a
low power mode and a high power mode and has a

15 unigue address for identifying the selective call
receiver. The selective call receiver operates in
the high power mode during reception of the
information packet in order to extract the packet
structure field and interpret the identifying means

20 within the packet structure field to determine the
occurrence of the address within the information
packet. The receiver then switches to the low power
mode until the occurrence of the address. When the
address occurs, the receiver is powered up into the

25  high power mode to decode the address.

Additionally, the selective call receiver may be a
member of a plurality of selective call receivers,
each selective call receiver capable of receiving

the information packet.

BRIEF DESCRIPTION OF THE DRAWINGS

30 FIG. 1 shows a prior art packet structure of
the GSC systemn.
FIG. 2 shows a prior art paging terminal
operation.



pager from expending electrical energy searching for an address while data
Is being transmtted within a packet. Thus, it is desirable to transmt
pagcket structure information within the packet indicating 20 t he

| ocations of addresses as well as other group information within the
packet. Goup information, which is also refgrred to as other information,
Is information to be received by a plurality of selective call receivers
and includes activation 25 . codes and packet structure information.

‘Pagers may then use the magkel ShEWStHN BriBORRR AR 2N el ectri cal
energy searching for their address or group . information only at the tinme of

an address or gr ouPPEFRGIRR iYh R r SARELSSPEESEIn@AGEStor m battery 30

saving at the tinme of sEIRquUENdhéwsaat FABWChaAreNForlHrtivys 4t WM Sy t he
data is transmtted_to_a artLguIar selective call receiver. It is
desirable to inpleﬁﬁHFréqéﬁﬁﬁ Yt hg conpatible with the existing GSC
transmni ssi on 85 t echnif@., Sislhowagat pagdddi systend iimacionddnde with

i nformati on within e C to smtted and decoded by pagers
capabl e of interprgﬁgnéﬁﬁégﬁﬁrfﬁf%?%igﬁfornation Wi thout interfering with
the operation of prior #NG.GIC ghaees sthet pegpalgl segmihal dpemrtpret iirtg t he

structure informtLaRordande 59 gﬁéibggggn Of tRGHRRGEr s to be capable
of decodin :
J FIG. 7 shows an alternate paging terminal

10 operation in accordance with the present invention.

FIG. 8 shows a second alternate paging terminal
operation in accordance with the present invention.

FIG. 9 shows battery saver operation in
accordance with the present invention on a single

15 batch packet.

FIG. 10 shows battery saver operation in
accordance with the present invention on a multiple
batch packet.

FIG. 11 shows battery saver operation in

20 accordance with an alternate implementation of the
present invention on a multiple batch packet.

FIG. 12 shows battery saver operation in
accordance with a second alternate implementation of
the present invention on a multiple batch packet.

25 FIGS. 13A-D are flow charts showing battery
saver operation in accordance with the present
invention.

DESCRIPTION OF A PREFERRED EMBODIMENT
FIG. 5 shows a paging system in accordance with

the present invention. A message for a selective
30 call receiver originates on one of a plurality of
telephones 300 connected to a central station 302
through the telephone network. Central station 302
has a paging terminal 304. Paging terminal 304 is



and handling the new structure infornmation to operate on existing GSC
paging termnals that do not transmt structure information wthin the
nmessage 10 packet. In such a case, the inproved battery saver detail ed
by the present invention would not be realized. It is also desirable to
have a paging term nal capable of accumul ati ng nessages into a packet. The
15 paging term nal then determ nes the | ocation of addresses and group
information within the packet, generates the packet structure information
and inserts the packet structure information within the packet. The pagi ng
termnal then transmts the 20 packet to the pagers. SUMVARY OF THE

| NVENTI ON | n generwk]llaknappartat thosel femiibihf ovithctheuartatndnmays bem

ef fects comuni cat i,o 0 C : 5;} f e, sel ective
call receiver, pr oéugg’gfaé(nq:og’foo%ﬁ&_%ac %%%ﬁgk%@éggga Pgast a first
portion and a pack¥pterode,udad.i elRgine: terminal i 304 packunullateser

i ncludes a messagepBaviagesatRdw th# US| ONpaSRAE] i the
address. The packe? str%%ture fieﬁ?ﬁggnfK;B§§£?%desPanﬁgge%%?gﬁﬁkggneans
for identifyPng t hengederodl¢ ther aRakreadthe sBesrages anfange of the

i nformation packet gethemipels’ ¥hidhldOIRCEIetst 85 the pRSRade iheh ulke
sel ective call receiyer for a portion of the, i nforpatjon packet and
posi ti ons the address or group information and which do not. The
packet structure encoder then inserts the structure
information indicating the location of the addresses
10 and group information within the packet. The
functions of paging terminal 304 may include the
function of the packet structure encoder 306. A
preamble signal is added and the packet is then
transmitted by paging transmitter 308 including
15 packet structure information.

Message packet 309 is then received by a
selective call receiver or pager 310. In general,
the operation of the pager is known to those
familiar with the art and may be a PMR 2000 pager

20 manufactured by Motorola, Inc. The pager includes a
receiver 312 for demodulating the RF modulated
packet. The packet is then decoded by decoder 314.
The decoder may comprise a microcomputer controller
such as an MC68HCO05C8 microcomputer manufactured by

25 Motorola, Inc. The general operation of such a
decoder is known to those familiar with the art and
such decoders are widely used. Prior to decoding
the packet, the decoder commands battery saver 316
to periodically supply power to receiver 312 in the

30 search for the packet. Upon finding the packet’s
preamble, decoder 314 decodes the packet. Packet
structure analyzer 318 then operates battery saver
316 during the reception of the packet based upon
the packet structure information within the packet.



packet structure field and the accunmulation within the portion of the

I nformati on packet. The central station then determ nes the |ocation of
addresses within the portion of information packet and 5 generates the

i dentifying neans to correspond to the |location determnation. Finally, the
central station incorporates the identifying nmeans within the positioning
of packet structure field and transmts the information packet. 10

The apparatus and nethod of the present invéition further relate to
reduci ng power consunption of the selective call receiver. The selective

call receiver is capablg of operatin%rin a | ow power node and, a high power
mode and has a 15  uni qu8- afAdPBO¥S: & BagEMd AT Nae REREIQR Al |
receiver. The sel es¢cypdante wiehi the IS invdieidn gh povet, node
during reception of the infornmation c%i.n order %%Oexlat}éact )t( e Backet
structure field aﬂﬂefﬁ?%?ﬁrﬁFetﬁgcﬁﬁﬁxﬁ gt TR ant t AR <€ 9packet
structure field toinebdeshohs,t béepco2.endextf, tire sty €334 )V sbracthee

i nformati on packet Y e Wi o] de unti
t he occurr enge of %ge-ggﬂégggé gg\ﬁté'n %hrze é"'ldzccgr5 g%é gccc;c[?ts&pﬁée) %ﬁ%‘ég@ggufs‘?
powered up into thenPermatigh pdkecomnespandiswddko t¢achidsletsfrom step
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indicating the location of addresses and other
information within the packet. Since an information

10 slot has 48 information bits, a message packet
having 48 or less total slots will only require one
information slot for the entire packet to be within
the range of the identifying means. However, a
message packet having between 49 and 96 slots will

15 require two structure information slots to be within
the range of the identifying means and so forth.

The program then proceeds to step 326 to insert the
structure information slots at the beginning of the
packet. In step 328, all the bits in the

20 information slots are cleared. In step 330, bits in
the structure information slot are set if a
corresponding slot in the packet has address or
group information, thereby leaving all remaining
bits clear. The program then proceeds to step 332

25 to create batches by inserting sync codes in every
17th slot. A packet is created by adding a preamble
to the beginning, step 334, and then the packet is
transmitted, step 336.

The paging base station operating in accordance

30 with FIG. 6 is required to accumulate all the
messages for an entire packet prior to creating the
structure information. This implies certain queuing
issues within the paging terminal. The paging
terminal is required to store and buffer a large

35 amount of data for a message packet. "In an



each sel ective call receiver capable of receiving the information packet.
BRI EF DESCRI PTI ON OF THE DRAW NGS 30 FIG 1 shows a prior art packet
styucture of the GSC system FIG 2 shows a prior art paging termna

oper ati on. -12- FIG 3 shows a prior art battery saver operation on a
singl e batch packet. FIG 4 shows a flow chart for prior art battery saver
operation. 5 FIG 5 shows a paging systemin accordance with the
present invention. FIG 6 shows the paging"ﬂ rm nal operation in accordance
with the present invention. FIG 7 shows an alternate paging termnal 10

operation in accoggﬁgggn 'éhmEHS.BEe?ﬁQt E@ggg&iQQVEEESFHg %n9w€ ? second

al ternate paging térmnal_operati on in acCcordance w pres
invention. FIG 9damieabbetfey theepagpagatesmingladoordsnvealatd t he

present invention oyt RekSadas tBatehmPackalt iGhCpakket Wg b@ﬁéﬁfy
saver operation in accordance Wth the present invention on a nultiple
bat ch packet . transmit the partial packet while additional
5 messages continue to be accumulated from the
telephone inputs for a subsequent partial packet. A
partial packet may, for example, comprise three
batches. Referring back to FIG. 1, one batch
lasting 3.4283 seconds would result in a three-batch
10 partial packet lasting over 10 seconds. During this
10 seconds, additional information for a subsequent
packet may be stored within the terminal while the
first partial packet is being transmitted. A
plurality of partial packets contiguously
15 transmitted form a complete packet.
FIG. 7 shows an alternate embodiment for the
paging terminal’s operation for transmission of a
packet wherein the packet is made up of a plurality
of partial packets. First, in step 340, enough
20 ‘messages are accumulated for a three-batch partial
packet. The partial packet is then packaged into
slots at step 342. A first structure information
slot is created at step 344 and the first structure
information slot is inserted at the beginning of the
25 partial packet in step 346. In step 348, all the
bits in the structure information slot are cleared.
Step 350 reserves a slot towards the end of the
partial package for a subsequent structure
information slot. The subsequent structure
30 information slot is not created until enough
messages have been accumulated for the subsequent
partial packet. Next, in step 352, bits are set in
the first structure information slot if the
corresponding slot in the first partial packet has

35 an address or group decode information. Then in



FIG 11 shows battery saver operation in 20 accordance with an alternate
I mpl ementati on of the present invention on a nultiple batch packet. FIG 12
shgws battery saver operation in accordance with a second alternate

i mpl enentation of the present invention on a nultiple batch packet. 25
FIGS. 13A-D are flow charts show ng battery saver operation in accordance
with the present invention. DESCRIPTION OF A PREFERRED EMBODI MENT FI G 5
shows a pagi hg systemin accordance with the ghr esent i nvention. ‘A nessage
for a selective 30 call receiver orlglnates on one of a plurality of

t el ephones 300 connected to a central station 302 through the tel ephone

network. Central stapi 88430%hdtahés p&ﬁé”&r&%’&@hnﬁg %Qéeg%ig{?“% tg} m ”a' 304
S -13- well kno t.o those familiar wt

1000 pagi ng t er ni A3FCndRuY AR b’ By RAPEr ol Ahe| fdrsbagrrg inds me1304
accunul at es nessagsscfeat@dmhyuhddlﬁ@garpreEﬁﬁKett&ttﬁétbb%1§n1ngﬁﬂﬁpder

packet 1ol uds- ad3FaBs S50 gr G o FEEPoredndthA ERTEISHoPACKEE poket
structure eﬁcodertrhaﬁmamaadéstSEBptBGEtuhecksfmfnaheoantﬁdbcgwdn;ﬁPma
location of the agdrgssgd ended. If the packet is not to be ended,
step 364 accumulates enough message for a
subsequent three-batch partial packet. The
accumulation occurring in step 364 occurs
10 simultaneously with the transmission of step 360.
Then in step 368, the partial packet is packaged
into slots. Next in step 370, all the bits in the
structure information slot in the previous partial
packet are cleared. In step 372, a slot is reserved
15 towards the end of this partial packet for a
subsequent structure information slot only if a
subsequent partial packet is to be transmitted.
Then in step 374, bits are set in this structure
information slot if the corresponding slot in this
20 partial packet has an address or group decode
information. It should be noted that steps 364-374
nust be completed prior to the transmission of the
slot reserved for the structure information word for
the present partial packet accumulated in 364 prior
25 to the transmission of the partial packet slot for
| the structure information word created from a
previous operation of step 350 or step 372. Having
done so, step 376 creates batches by inserting sync
code in every 17th slot. Returning back to step
30 360, the p=zrtial packet is transmitted. Steps 360-
376 are repeated for the number of partial packets
required to complete the entire packet transmission,
upon which time step 362 proceeds to step 380
indicating the end of the entire packet.



10  and group information within the packet. The functions of paging
termnal 304 may include the function of the packet structure encoder 306.
A preanble signal is added and the packet is then transmtted by paging
transmtter 308 including 15 packet structure information. Message packet
309 is then received by a selective call receiver or pager 310. In general,

t he operation of the pager is known to thegse famliar with the art and may
be a PMR 2000 pager 20 manuf actured by Mdtorola, Inc. The pager includes
a receiver 312 for denndulating t he RF nodul ated packet. The packet is then
decoded by decoder 3ihe Hicteiguatderembydimenti o HIGLCDOQﬂﬂnﬂkﬂﬁﬂQQntr0||er

such as an MC68 red Mot orol.a, Inc.

The gener al opeFS%l g% rdIg’f W%choﬁg‘?ﬂ&fgtﬁo% ﬁ(gs&htearﬂalq'%ﬁt with the
art and such de@@demﬁemwynmanﬂ3aLﬁ@MuCFurer1nﬁoduamdbngwbh@ packet, the
decoder command é&gﬁt r Led I PRley 0 . eceiver
312 in the 30 iggagaﬁ.r%ﬁﬁﬁ% ac éeu?gu%gntglglﬁd%ﬁ g pt):g%km&actskeptr eanbl e,
decoder 3™ decéﬂésﬁhﬁ?[ﬁﬁﬂ&ﬁmlqﬁuﬁﬁﬂtsPﬁﬁﬁtQfethﬁap?ﬁéﬁt3181mheh oper at es
battery saver Sh@sdwHdbher¥r IteCHPIFEdueinghenBaGkBUNRISTI niRAAdd1e packet

structure information w.thin the packet.

accumulation and storage requlred by eliminating the
necessity to accumulate an entire packet of
information prior to transmission. It should be

10 appreciated that a partial packet size of three
batches is an arbitrary amount, and the partial
packet accumulation may be made greater by using a
multiple of structure information slots with each
partial packet. A three-batch partial packet is

15 convenient because each structure information slot
has enough structure information bits to indicate
the structure of a three-batch partial packet.
Similarly, a partial packet having two structure
information slots could be as long as six batches.

20 It can be appreciated that the packet of FIGS.
6 and 7 as transmitted includes a preamble followed
by at least one batch, the batch starting with a
sync code and followed by at least one structure
information slot in a predetermined location, the

25 predetermined location being the first slot in the
batch and the structure information slot being
identical in format to a data slot. However, since
this structure information slot is not dedicated to
an address, the information is not directed to any

30 particular selective call receiver. The structure
information slot, however, has information pertinent
to the structure of the batch transmission wherein
each information bit in the structure information
slot corresponds to a slot in the packet, the bit

35 being set if the slot has address or group decode



FIG 6 shows a paging term nal operation in accordance with the present

I nvention. First, nessages are accunulated in step 320 and packaged into
slets, step 322. Next, in step 324, structure 5 information slots are
created to provide a structure information bit corresponding to each sl ot
fromstep 322, thereby providing for an identifying means for indicating
the | ocation of addresses and ot her |nfonnﬂéon w thin the packet. Since an
i nformati on 10 sl ot has 48 information bi'ts, a message packet "having 48
or less total slots will only require one |nfornation slot for the entire

packet {0 be w thicihgat0Reanh EhE AR MSLIEARS, JPUBYET ) 3, MesSage

packet havi ng between 49 and slots require
i nformation sl ot £he PRCkeE h@ﬁthEOﬁaﬁQé’%famSSjm ig5oup decodeand so

forth. The programtdenaeieseedehbopayRl It tiddy NSRFdr té}?% gugkure _
I nformation slots at the bgglnnln of t he packet In st %% % the bits

in the 20 i nfordRATIEL| HPE SLetE| Whez® the, carxespan UFQSbih ihe

structure iff or neili®rsshwttare §ﬁforfna%1%@f RHAO N Rl & 101 &ma_wsypacket
has address or grou |nfornat% the % | eavi ng_al | rerralnlngh ts clear.
The program t hen ?%Bré§? Snergy «cr A% ARG’ bshePnidrti ng

sync codes in evérey diftand|tite pagarkdecoditiedind iy sakingia eheanble to
im0, o R e 62 LU RISl AL Sk LR 2ES, T

bit is set, thereby decoding address or group

10 information. Of course, the receiver would remain
on to decode the message if its selective call
address was decoded.

FIGS. 6 and 7 show techniques for transmitting

packet structure information within a packet wherein

15 the packet structure information is at least first
incorporated within a predetermined location within
the packet. In some instances, it may be desirable
to supply packet structure information anywhere
within the transmission of a packet. 1In doing so,

20 battery saver would be performed in parts of the
packet where packet structure information is not
provided and battery saving in accordance with the
present invention would be performed for the range
in which packet structure information is supplied.

25 Such a technique would be an alternate technique for
operating a paging terminal in accordance with the
present invention.

FIG. 8 shows another alternate embodiment for

the paging terminal’s operation in accordance with

30 the present invention. Referring to FIG. 8, the
paging terminal begins with the start operation,
step 380, and proceeds to accumulate enough messages
for a partial packet, step 381, and then package the
information into slots, step 382. Next, in step

35 384, the terminal determines if packet structure



30 with FIG 6 is required to accunulate all the nmessages for an entire
packet prior to creating the structure information. This inplies certain
queU|ng i ssues within the paging term nal. The paging termnal is required
td store and buffer a large 35 amount of data for a message packet. In
an -15- alternate node of the present invention, it is desirable for the
pagi ng term nal to accunul ate enough nessages to forma partial_ packet and
then transmt the partial packet while add®i~ional 5 nmessages continue to
be accunul ated fromthe tel ephone inputs for a subsequent partial packet. A
partial packet may, for_ exanple, conprise three batches. Referring back to
FIG 1, one bat ¢Eﬂﬂ¢h@n3s 083ds Beodaslngedd widh lthe mecumebetéat ch 10

partial packet ddsdddsoverel@nscpppnbe dRytictdiihdlmACHS; s additi onal
i nformation for a su equenéﬁgacket may be stored mnthln the termnal while

the first partiB@tptRKRe 1RShBARY f’ﬂé‘l’i‘smltsed’arﬁlﬁlumq 8E of parti al
packet s contlgmmn&loﬁ;aﬁﬁm b&e@rfanplpﬁo@ggagoltei %ﬁ&pkﬁs G 7 shows
m1dteH@IeeMM§Hm L i ng_ t.erm nal's operation for
transni ssion ofH té‘r’:&é? ﬁi‘lﬁ?egﬁ ﬂé G SYDG5P8e A £Y8 ¥ al ity of
partial packetst7#hrsliotin Thepp¥édraendigin proceeds to step 388 to
check if this is a first partial packet
transmission. Being that this is a first partial
package transmission, the terminal proceeds to step
10 389 to create a first partial packet by adding a
preamble signal to the beginning. The program then
proceeds to step 390 to transmit the partial packet.
Next, in step 392, the end of the packet is checked
for. If in step 392 the packet is not to be ended,
15 the program returns to step 381 to accumulate
messages for a partial packet and then to package
the accumulation into slots, step 382. If in step
384 packet structure information is to be included,
the terminal proceeds to step 393 to create a first
20 structure address slot and a second structure
information slot in order to form an identifying
means. Then in step 394, the structure information
slot is inserted at the beginning of the partial
packet, thereby positioning the identifying means.
25 The structure address is a predetermined address
used in accordance with the present invention to
indicate that the information to follow is
information pertaining to the structure of the
subsequent partial packet. The terminal then
30 proceeds to step 395 to clear all bits in the
structure information slot. Next, in step 396, a
bit is set in the structure information slot if the
corresponding slot in the partial packet has an
address or group decode information, thereby
35 generating the contents of the identifying means.



20 nmessages are accunul ated for a three-batch partial packet. The partia
packet is then packaged into slots at step 342. A first structure
information slot is created at step 344 and the first structure information
slot is inserted at the begi nning of the 25 partial packet in step 346.
In step 348, all the bits in the structure-dgdormation slot are cleared.
Step 350 reserves a slot towards the end of the partial package for a
subsequent structure information slot. The subsequent structure 30

i nformati on sl ot Ttse notogrant edenntrieteneudio nesemgeEs6 hew ecbegteaccunul at ed

for the subseque p . .l 352, bits set.in the
first structure :’Brﬁtg&n%%?% gﬁ%?%tfl%gy@oé:rc:és%%nll n%v%%t 1?{1§tﬁg°‘f’i'rst
partial packet haen 35tepad8addtbss farsyr martiecbdeackébr st cbaeckedhen in
-16- step 354, b es e; £reat by, i iﬂ%?ég [ very 17th
slot. The first g%%?1alf%aé e?gigggréate§%ﬁ§ a dlﬁ%ygﬁ%gggﬁblghgo t he
begi nning iR st ePXFraghprorfedsefossten O G4e | trapsmiet the partial

transnitted. St 36t ChRGKENkh £Be st I Packetnédk t BoPoLRBdefa b the
packet is not to bhe ended, step 364 accunul ates enough nessage for a

subsequent t hr ee-1he cenbhFei BRCkSE ket Thm A LRLePRPEIPREC 0BEBPFi A n st ep

364 occurs repeated until an entire packet is transmitted.
Then, in step 392, when an entire packet is
10 transmitted, the program proceeds to step 398 to end
this operation.
The terminal operating in accordance with FIG.
8 is not required to place a first structure
information slot in a predetermined location after
15 the first sync code of the packet. The structure
information slot may occur anywhere within the
packet and is preceded by a predetermined address
reserved to indicate that the subsequent information
associated with the address is packet structure
20 information. The packet structure information
occurring after the address is structured in a like
manner to the packet structure information words of
FIGS. 6 and 7. The structure information slot has
information pertinent to the structure of the packet
25 transmission wherein each information bit of the
structure information slot corresponds to a slot in
the subsequent partial packet, the bit being set if
the slot has an address or group decode information
and the bit being cleared if the slot in the packet
30 does not have address or group decode information.
It should be appreciated that the step of
creating a batch is referred to in FIG. 2 as step 64
and FIG. 6 as step 332 and FIG. 7 as steps 354 and
376 and FIG. 8 as step 386 may include filling the
35 unused portion of a batch with idle code addresses.



10 . sinultaneously with the transm ssion of step 360. Then in step 368,
the partial packet is packaged into slots. Next in step 370, all the bits
in the structure information slot in the previous partial packet are
cleared. In step 372, a slot is reserved 15 towards the end of this
partial packet for a subsequent structure information slot only if a
subsequent partial packet is to be transm +2&d. Then in step 374, bits are
set inthis structure infornmation slot if the corresponding slot in this 20
partial packet has an address or group decode information. It should be
noted that steps 354-igie MEﬂetﬁQé? el@dapprefetermpned adsiriessi on of the

slot reserved for cbli@ SiddiPyrnd rE)Qé‘E@ﬁz' g8rves g15ag g&%t@r e:%@:@thaar tial
packet accunulategéln 364 prior 25 to the transm Ssion of the partial
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nunber_of_partlal1ﬂaﬂtﬂnah%ﬁputhniid&eoapﬁetaddhessntlS&nmacbmlor art
o e B, S TR M R TR L
address, defining an 1d1e code address as a
structure address and following the idle ccde

10 address with structure information would only be
interpreted by pagers programmed to interpret an
idle code address in such a manner. Idle code
addresses followed by a subsequent idle code address
would be interpreted as purely an idle code address

15 and not a structure information address. Adapting
this technique for a structure code address has the
further advantage of not removing an additional
address from the address set available for selective
call paging.

20 FIG. 9 shows the battery saver operation in
accordance with the present invention on a single
batch packet. Line 420 corresponds to the signal
transmitted by the base station and received by the
pager and has a correspondence to line 70 of FIG. 3.

25 Line 430 is an illustration of the pager of the
present invention’s battery saver operation on the
packet structure in accordance with the present
invention. At interval A, no information is being
transmitted as indicated by the shaded area of line

30 420. The pager performs a préamble search as
indicated by intervals B and C. During B and C, as
in the prior art, the pager is active during a
preamble search searching for a predetermined
preamble.



paging termnal to accunmul ate a part of the packet and then create a
structure information word indicating the structure of that part of the
packet .- 5 and then transmts that part of the packet. This has the
benefit of reducing the anount of nessage accumul ati on and storage required
by elimnating the necessity to accunul ate an entire packet of information
prior to transmssion. It should be 10 appreci ated that a partial packet
size of three batches is an arbitrary anmount,,_ and the partial packet
accurnul ati on may be made greater by using anultiple of structure
information slots with each partial packet. A three-batch partial packet is

15  conveni ent becauggteéggnﬁpbycgﬂgepggkgyﬂ%yéygﬁﬁ%ﬁiéyfkéﬁéﬁg2¥%ﬁh
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appreci ated that the gacket .and

of FIGS, 6 7 as transmtted includes a
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code and fobl onedsimyc atodleass foandt atctimtervallorRat iThe Xt | &fBer
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particul ar selective c celver. structure
address, thereby not recognizing the structure

10 information word. However, the pager of the present
invention searches for the structure information
word after the sync code. Upon finding the
structure information word, the pager of the present
invention decodes the structure information word and

15 may use the information within to operate the
battery saver for the duration of the packet.

The pager of the present invention activates
only during slots indicated by the structure
information word. The contents of the structure

20 information word are shown at 435. The structure
information word has 48 structure information bits
along with a continue bit corresponding to the
structure of up to 48 slots or three batches. The
first line of 435 having 16 structure information

25 bits corresponding to the pager battery saver and
activation operations during the first batch which
has 16 slots of the packet. The leading four one’s
indicate that the pager should be active during the
first four slots of the batch. This is indicated by

30 intervals G and H of line 430. The subsequent three
zeroes in the first line of 435 indicate that
battery saving should be performed for the three
subsequent slots of the batch indicated by interval
I of line 430. The next two one’s on the first line

35 of 435 indicates that the pager should be activated



I hformati on slot, however, has information pertinent to the structure of
the batch transm ssion wherein each information bit in the structure

i nformati on slot corresponds to a slot in the packet, the bit 35 bei ng
set if the slot has address or group decode i nformati on and the bit
being cleared if the slot in the packet does not have address or group
decode informati on. The pager battery saver23houl d be operated for slots
where the corresponding bit in 5 the structure information word is
clear, thereby conserving electrical energy. The receiver should be on and
t he pager decodin@umﬂﬂgmﬁa¢omgxtntwnesbatRePfMMBﬁebahehcuhdg$pdhding

structure Inforrratllméaéeasweintw%@bx de‘i‘-ﬁg' @91@9@&%&3 £y rﬁpo
e nessage

information. O course, the Teceiver woul remal n on
if its selectlve(QﬂItQﬁkﬁ%E%tmbénﬂeeédéas FﬂégcaGeénﬁhﬁtSMQNQQRywuques

for transmitting packaig SéKéi@I@JrBel ﬁéﬁfa’ﬁhéandﬂtihgntﬁepﬁ@w e ein 15
t he packet ructure .i nfornat | £ st .incorporated wthin a
predetern1né% IocéﬁQﬁ§\ﬂ§rﬂ?l%ﬂ %ﬁaégt ?ﬁrgﬁieKFnst3%@e§°%¥9Wﬁﬂgtm
desirable to supplqnqoa:nketthetfm_:sur kihaf ofmas5ohndhyakese thiel paydhe
LQ?PEF‘WZZ' 'n part STt etVHRER Bt ing, Bt S ETPH 8Phat fon i s not
indicated by interval K2. The last zero on the
first line of 435 indicates that battery saving
10 should be performed during the last slot in the
batch as indicated by interval K3. Note that in
FIG. 9 the pager is active during the transmission
of addresses within the packet and the pager is
battery saving where addresses are not transmitted
15 within the packet. Further note that the battery
saving interval X1 is longer than the message
occurring during interval Kl. Thus, the pager of
the present invention may reliably battery save for
intervals longer than the interval of data
20 associated with an address;

After completion of the first batch, the
structure information word is scanned. In this
case,'there are no subsequent receiver activations
during the possible remainder of the packet. The

25 pager activates and searches for a subsequent sync
code as indicated by interval L. A pager not
finding sync code at interval L reverts back to a
preamble battery saver mode operation.

FIG. 10 shows the pager of the present

30 invention battery saver operation in a packet having
four batches of information. The packet protocol of
FIG. 10 corresponds to a protocol generated by a
base station operating in accordance with the flow
chart of FIG. 6. Line 440 shows the signal being

35 transmitted by the paging base station and received



provi ded and battery saving in accordance with the present invention woul d
be performed for the range in which packet structure information is
supplied. 25 Such a techni que woul d be an alternate technique for
operating a paging termnal in accordance with the present invention. FIG
8 shows anot her alternate enbodi nent for the paging termnal's operation in
accordance with 30 the present inventior24-Referring to FIG 8, the
pagi ng termi nal begins with the start operation, step 380, and proceeds to
accumnul at e enough nmessages for a partial packet, step 381, and then package
the information ¥ @ s$etectivepcadd rReeiverm stldme3’50 384 thdie termi nal

determnes if Packflrat{s! Uk Cpagelal rMh0p e iR dildHiSln g the
accurul at ed nessages. |If the packet structure information Is not to be

i ncl uded with thiteHeFePtpaRkef 2BeuracketodsG-ne BNGGianreceatMi o

step 386 to 5 = Heghegdat chesnby pbReAmb1RI sBAICH Aid P LSEYinddh

slot. The giogran1tgﬁﬁ§§rocee%§ to st§§,388,to chegk if this is a first
partial packet trdh t oh. 3R8i Ag t PHFNG 40Ty Ny the (Ragenasige
transm ssion, theEduridntiee preanblle sdghtdpahd bedfih tad wrAtcode fir st

part el packet DL adeling pRLealhbecaildl (B G A, e progran

The pager then begins a search for the

structure information word during event P. A first

10  structure information word contents illustrated by
455 is found in the first slot of the packet. The
last bit of structure information word 455 is a 1
indicating that the information is continued in the
second slot. The pager examines the subsequent slot

15 and finds a second structure information word 460
having additionai packet structure information. The
last bit or continue bit of 460 is clear indicating
that the entire packet information is complete. The
pager uses the packet structure information in 4SS

20 and 460 to operate the battery saver during the
duration of the packet.

The two structure information words are
received at interval P. Similar to the structure
information word 435 of FIG. 9, structure

25 information word 455 has three lines of 16 bits of
structure information, each line of 16 bits of
information indicating the battery saver operation
during a batch. The first line of 455 has four 1’s
indicating that the pager is to be activate during

30 the first four slots of the first batch. This
corresponds to events P and Q. The subsequent three
zeroces of the first line of 455 indicate that
battery saving should be performed during the next
threé slots as indicated by interval R. The next

35 two 1’s of the first line of 455 indicate the pager



Next, in step 392, the end of the packet is checked for. If in step 392 the
packet is not to be ended, 15 the programreturns to step 381 to

aceunul ate nessages for a partial packet and then to package the

accurul ation into slots, step 382. If in step 384 packet structure
information is to be included, the term nal proceeds to step 393 to create
a first 20 structure address slot and a seédnd structure information sl ot
in order to forman identifying nmeans. Then in step 394, the structure

information slot is inserted at the beglnnln of . the gartlal packet ,
thereby posi ti oni ngetfeévidderttIAhPHednsivesduring § euBEY¥te tHRIBASSS s a

predet erm ned addr egs tmx':‘eechﬁstaasﬁ@tame Yhabchbedpbgsartai BVORFt 1Qhel O
i ndi cate that tMahgor |m1tofoHow S Hﬁowmtcmg EUMnln tqthe

structure of the siiBSequ ;ﬁﬂqﬁiﬂu?%ﬁkﬁ?ve?héef8?ﬁlﬁ Ref136% L3 Sceeds
to step 395 to cleat aHSlmn&ncatermhatrhatteeyleﬁvingtshnuiﬂobe Next, in

step 396, a Rt is t r
correspondi ng sl ot P xgxxeé;r {#‘% &lli( %g g%"gﬁdress of grrtg’&pf&&?&de
i nformati on, therebytﬁh ogxnnﬂena¢@pthescbndeqa§edfbyhentégwanf¢|mq means.

- 20- The programg‘_??,_@,h q%yrns to step 386 to create batches by inserting
sync code in ever
Y Y At interval U, the remaining information bits

of 455 and 460 are examined, finding that subsecuent
10 pager activations are to be performed during the
packet, and the pager ﬁattery saves through the sync
code word U.
The second line of 455 indicates the battery
saver operation during the second batch of the
is packet. The first three bits of the second line
indicate the pager should be battery saving during
the first three slots of the second packet as
indicated by interval V of line 450. The next bit
indicates that the pager should be active during the
20 fourth slot of the second batch as indicated by
interval W, line 450. The next three zeroes of the
second line of 455 indicate that the pager should
battery save during the next three slots of the
packet. However, during interval W, a pager’s own
25 address is decoded. Upon decoding the address, the
pager remains active to decode the subsequent data
associated with the message. This is illustrated by
interval X of line 450. The next two bits of the
second line of 455 indicate that the receiver should
30 be activated and decoding the information during the
next two slots of the packet. This is indicated by
interval Y. The pager already active during
interval X remains active during interval Y. The
next three bits of the second line of 455 indicate
35 that the pager should battery save du}ihg the next



In step 388, the first partial packet is checked for. If it is not a first
partial packet, the 5 program proceeds to step 390 to transmt the
partial packet and then to step 392 to check for the end of the entire
packet. The aforenentioned steps are repeated until an entire packet is
transmtted. Then, in step 392, when an entiye packet is 10 transmtted,
t he program proceeds to step 398 to end this operation. The term nal
operating in accordance with FIG 8 is not required to place a first

structure infor mtighslOlotd SrPERdepaHACGd AGRiict & W dpcertde &irst
sync code of the packet. The structure informatjion slot may occur_anywhere

within the packet ofhdine #2Redelbpy lash erehite Phdhiesseserdriinet o

i ndicate that the spihSpfiupidiéatar ERhORK2S PGt athoMld) Hdeagpvyess is
packet structure 20 _inforpation. The packef, structure, i nfornatjion
occurring after tKRMERE LRLIFSIRERTVRY, &F i1 -qQQ&grﬁﬁnﬁﬁt?fygﬁehﬁaeﬁet
s]tructure I g or matliigie W ols of FIGS. 6 and 7. The structure information
slot has information pertinent to. th tructure of the packet, 25 . .

transni ssi on wherein egliﬁ’lo’? n%?ng{‘i’ﬁﬁ g’lattc r IS sl?ar]u%q(% e°$ntf’%‘r" BEF8n sl ot
corresponds to a simtstmd¢tereubréqumatt ivay tWwaatdspatk®tand H5hi areei ng set

e e R

cleared if the sl dt oes not ™| SS or group
decode i nf or mat i orard treduited pebatberyl Samind s tprrfempediduring the

10 sync code as indicated by interval BB.
The third line of 455 indicates the structure
' during the third batch of packet. The first four

bits indicate that the pager should be active during
the first four slots of the third packet as

15 indicated by interval CC. The next three bits
indicate that the pager should battery save during
the next three slots of the packet which is
indicated by interval DD of line 450. The next two
bits of the third line of 455 indicate that the

20 pager should be active during the next two slots of
the third packet as indicated by interval EE of line
450. The next three bits indicate the pager should
battery save during the next three slots of the
third packet as indicated by interval FF of line

25 450. The nexﬁ bit indicates the receiver should be
active during the next slot as indicated by area GG
of line 450. The last three bits of the third line
of 455 indicate the pager should battery save during
the last three slots of the third packet as

30 indicated by interval HH of line 450.

The fourth packet begins with a sync code that
occurs during interval II. The balance of the
structure information bits all included within 460
are scanned. Upon finding that no subsequent pager

35 activations are to be performed, the pager attempts



ereating a batch is referred toin FIG 2 as step 64 and FIG 6 as step 332
and FIG 7 as steps 354 and 376 and FIG 8 as step 386 may include filling
t he 35 unused portion of a batch with idle code addresses. -21- An
i*dl e code address is a predeterm ned address reserved by the system for
filling slots within a batch that have na.garrespondence to accunul at ed
nmessages. It should be further appreciated that the 5 structure address
of step 393 in FIG 8 may be identical to the idle code address. Since

prior art pagerstaree8otiepithgr ayird word eipoinl tintervall exzoderaddr ess,
defining an idle_code addres -a stgpcture aQﬁiess and follgmﬁng the idle

ccde 10  addresB29Fth gp?&c?&%@ﬁﬂ%(ﬁwﬂﬁi%ﬂgﬁu) O IR YAt e pret ed by
pager s programmeexaninesetheestamdtiire dodtommal bxs bitsugbdrathanner. ldle

code addrosses | pbeRRpka s e Sl sl SRl S5 £5F: U 1108 oc

interpreted as pure 110 ess 1 and no ure
i nformati oR addr€€8. Raagdngglthizenasshnitthe pagen Battervreavede address

has the further ag¥gnbagReObniilrd FBUHNY @até}ddeléiﬂq@icéééaeg§ from the
address set available™for selective call paging. 20 FI 9 shows the

battery saver optPEeFBALi AdacddP®ard®O wi tht tHhe prdf theefionsthon a

single batch, the balance of the structure information bits
in 460 are scanned. Since there are no subsequent

10 receiver operation within the packet, the pager is
active at interval KK and searches for a sync code.
During interval KK, no sync code is found because
the terminal is not transmitting indicated by the
shaded portion of line 440 and the pager reverts

15 back to a preamble search mode.

FIG. 11 corresponds to an alternate protocol
generated by a base station operating in accordance
with the flow chart of FIG. 7. The similar
operations between FIGS. 10 and 11 are numerous.

20 Line 470 corresponds to the information transmitted
by the base station and received by the terminal and
has a correspondence to line 440 of FIG. 10. Line
475 shows the battery saver operation of a pager
operating in accordance with the present invention

25 and is similar in operation to the operation of the
pager in accordance with the present invention of
FIG. 10, line 450 with the exception of the
operations during events P, Q, EP, and EE of FIG.
11. In FIG. 10, event P has two structure

30 information slots, and event Q has three address
slots, while in FIG. 11, event P has one structure
information slot, and event Q has three address
slots. Note that the contents of the first
structure information slot of FIG. 10 indicated by

35 455 is identical to the contents of structure



bat ch packet. Line 420 corresponds to the signal transmtted by the base
station and received by the pager and has a correspondence to |line 70 of
FI.G 3. 25 Line 430 is an illustration of the pager of the present

i nvention's battery saver operation on the packet structure in accordance
with the present invention. At interval A no information is being
transmtted as indicated by the shaded areaa2gf |ine 30 420. The pager
perfornms a preanble search as indicated by intervals B and C. During B and
C, as in the prior art, the pager is active during a preanble search
searching for a predetmraiien pletinbbenrring?2in Antersml B dhemacket -
transm ssi on begi | a e, Skanak.. | ryal t.he preanbl e
search results inqzldglﬁ:%eég%ﬁf ??Jrﬂdwg;r’gt %geplréggr?’%ltte,o%ehr%etl N the pager
begi ns to search FoMtEmmdthden 477 isygdeasdahiid e dihed cantiinwe it F.

The slot after theswys ciflesde, barah badRsToperatide Hesdds-gifucture
|nfornat|onﬁynci|nd|cated by the letter ™"I". "The prior art pager would
o]

only search Yor aWiidbtde 1R¥RRERGNNGE Fdogdilz PEF for@ssithe thattany
i nformation word. salawRy &eqidiec@ager the bagel @FCHIG. NN &ear ches for

the structure informall Q0L 4 8LER ! 0% UL 50 0%ni A0 | "RIELL PSS
the description of FIG. 10 for the operation from
events R through DD. In line 470, note that a

10 second structure information slot is placed in
interval EP of the third batch of the packet. This
corresponds to a slot which was reserved towards the
end of a partial packet for a subsequent structure
information slot in step 350 of FIG. 7. The

15 structure information slot 480 is identical to the
second structure information slot of FIG. 10
indicated by 460, a second difference being that
interval EE of FIG. 11 shows a single address while
interval EE of FIG. 10 shows two address slots.

20 Since the corresponding bit for structure
information slot 480 is set within structure
information slot 477, the pager decodes the data
within this structure information slot and appends
the data to the data decoded in the first structure

25 information 477. The technique shown in FIG. 11 and
outlined in FIG. 7 allows structure information
slots to be distributed throughout the packet which
reduces the requirement for buffering messages
within the paging terminal. Aside from the

30 differences outlined herein, the operation of the
pager in FIG. 11 is identical to the operation of
the pager outlined on line 450 in FIG. 10.

FIG. 12 corresponds to a second alternate
protocol generated by a paging terminal operating in

35 accordance with the flow chart of FIG. 8. FIG. 12



structure information word, the pager of the present invention decodes the
structure informati on word and 15 may use the information within to
operate the battery saver for the duration of the packet. The pager of the
present invention activates only during slots indicated by the structure

i nformati on word. The contents of the strugcfure 20 I nformati on word are
shown at 435. The structure information Word has 48 structure information
bits along with a continue bit corresponding to the structure of up to 48

slots or three b S he fi n V|n 16_structure
I nformation 25 gégpg Eg}rg e£€¥léﬂ Se % égeroga 8r§r§§$ and

activati on oper athyeptdon’ mghﬂﬁ;¢¢Y5$ab@¥cﬁhﬁnlCBCBaglme 8l domref the
packet. The | eadpagchopachat %«Héﬂéﬁi‘t@héhé‘ﬁrﬁéﬁugég hfamg':goheg%“ve

during the first four Slots of_ the batch. This is |n | cate
interval s G and Peofrppsaitfed aﬂﬁ?@%ﬁ%éﬁhﬁh%ntﬁhéepé€k6§s in the first

line of 43% indicate tha@ﬂ@ntng/Eiwénggshgubdsbehgegﬁ?hggd for the three

subsequent slots_of the batch. i cat ed nterva 430, The next
two one's on thetFPP§FlF|ﬁg:9¥l¥kﬁ %d#%ﬁ?égabhéP F8°5é§§F b¥oul d be
activat ed -23thdupaggrtb@enaﬁlngwnnlmcsonﬁahbe bathhtiei ¢lows i ndi cated

by interval J. Tgﬁag%l %Wyﬁéf' “i€°Similarities between the

transmission 485 of FIG. 12 are numerous with the

10 transmission of 440 of FIG. 10. Line 490 of FIG. 12
shows a pager of present invention’s battery saver
operation during the transmission. During interval
M, the pager performs a preamble search, finds
preamble during interval N, and finds a sync code

15 during interval O. During interval P, a structure
information word is not found, rather a pager
address is found within the slot. Consequently,
subsequent battery saving in the packet is not
possible as illustrated by interval QQ until a

20 structure information address is found in interval
RR. The structure information address is indicated
on line 485 by the letter S within the box during
interval RR. Immediately following the structure
information address is a structure information data

25 slot as indicated during interval SS. The contents
of the structure information block is detailed by
the data within 495. The structure information
begins immediately after the completion of the
structure information address and data slot. Being

30 that the first bit of the structure information slot
is set, the receiver is active for the first slot
after the structure information message as indicated
by event TT. The next two bits of the structure
information slot 495 are clear and consequently, the

35 pager performs battery saving during interval UU.



on'the first line of 435 indicates that battery saving should be perforned
during the next five 5 slots as indicated by interval KL. The follow ng
one on the first line of 435 indicates the pager should be activated during
the next slot as indicated by interval K2. The |ast zero on the first line
of 435 indicates that battery saving 10 should be performed during the
last slot in the batch as indicated by int@&%al K3. Note that in FIG 9 the
pager is active during the transm ssion of addresses within the packet and
the pager is battery saving where addresses are not transmtted 15 wthin

the packet. Further not® THRTCTRENEaLVeNFssI ithFaushedvalaniel is | onger
than the message muanmmylﬂnel ahﬁtevals |€3;e Buentd e thaRigefsd hee

present inventio y b interval s Ionger than t he
i nterval of dat aq"# %‘i %t%ﬁggf g&df’@s§ hepnStIuctyEs etion of the
first batch, the mﬁqmu:ean nisrwbthén medsllswclarsnddm FIG.t hixs Wiesee there
are no subs§quentt re%edlx&e s@&%&ygg g@%;%%i g 4 ge g}lﬁb indeor of the

packet. The 25 pager searches P code as
i ndi cated by int ers/a\utthm meestmctﬁrndiingosywtlmdslmg tarser val L

reverts back to gy aile MAld€LYang akoT0IRoUICEAROIntEGarl G5 tous the

pager of the present 30 ention atter saver operatl & pac
havi ng four bat cKd&-ofl3 frsheTear ¢hénpé6ﬁ§ﬁvﬁﬂoﬂ§b@ﬁ @EG 10

This is because the structure information slot 495

10 of FIG. 12 includes enough information to perform
battery saving for only a range of 48 slots of a
packet. The 48 slots end at interval JJ and
consequently, during interval VV, no structure
information is available and the pager is active and

15 performing the prior art operation of searching for
an address in every slot during this interval.
During event KK, the pager searches for the sync
code. No sync code is being transmitted, as
indicated by the shaded area of line 485.

20 Consequently, the pager reverts to a preamble search
mode as indicated by interval LL.

To briefly summarize, FIG. 10 shows an
embodiment of the present invention wherein the
structure information is within a predetermined

25 location being the first slots of a batch. FIG. 11
shows a packet wherein structure information begins
in a predetermined location being'the first slot of
the packet and may be distributed through subsequent
slots within the packet. The location of the

30 subsequent structure information slots is included
within the previous structure information slot and
the slot has a data structure word as opposed to an
address structure word. FIG. 12 shows a packet
where the structure information is not required to

35 be placed within the first slot of the packet. 1In



FIG 10 corresponds to a protocol generated by a base station operating in
accordance with the flow chart of FIG 6. Line 440 shows the signal being
35, transmtted by the pagi ng base station and received -24- by a
selective call receiver. Line 450 is the operation of pagers of the present
i nvention during the reception of the packet 440. During interval M the
pager is in a preanble search node as described 5 in FIGS. 3 and 9.
During interval N, the pager has found the pBeanble signal and begin a sync
code search. The sync code is found at interval 0. The pager then begins a
search for the structure information word during event P. A first 10

struct ure i nformat t94 swEE@eEent & $¢r%§tuaeean§9rn551ps meynde pldeed

first slot of the pagk@lereThA AT Bié ﬁécﬁé’éu%&r ¢s/ E}geaatea%g@[d 455 is

a 1l indicating that the information is continued in e second The
pager exami nes t hePEgR&EgEAined st QEFtuEﬂdlﬁﬁﬁH§a§1§§céﬁér§§§ucture

I nformation word 460 havireg.addid-mnshowagkel ot EHALYS ae't-.a&%%t iy The
| ast bit or ¢ ntln F&?It of 460 is clear in |cat|n8§t hat the entire packet

i nformation i @rYTﬁgﬂ&ﬂﬁﬁeﬁﬁﬁ%P?h%gpﬁcREP fRuePEratiimg Midithidh in
455 20 and 460 t a preeat epdrathaid eiy severddhneengithetter piieaemf the

packet. invention. The flow chart details the steps
necessary to perform the battery saving function of
the present invention illustrated by line 430 of
10 FIG. 9, line 450 of FIG. 10, line 475 of FIG. 11,
and line 490 of FIG. 12.

Steps 102 through 110 of FIG. 13A are
equivalent to steps 102 through 120 of FIG. 5 and
show the sequence from the start of the program to

15 finding a sync code. Refer to the FIG. 4
description for the details of these steps.
Referring to FIG. 13A, if in step 110 a sync code is
found, the program proceeds to step 612 to
initialize for the first slot in a batch. The slot

20 is then decoded in step 614. The program checks if
the decoded slot is a structure information slot at
step 616. If the decoded slot is not an information
slot, then the base station may not be transmitting
packet structure information as described by the

25 present invention and therefore may be transmitting
a prior art format. In this case, the program
proceeds to step 118 of FIG. 13B through connector
"A" to a prior art decoding technique. The
subsequent steps 118-142 of FIG. 13B are identical

30 to the corresponding steps 118-142 of FIG. 4 with an
exception. Refer to FIG. 4 for a detailed
description of these steps, the exception being the
addition cf step 619 which, after step 118 if the
pager’s an address is not found, step 619 checks for

35 a structure address to be found. If a structure



The two structure information words are received at interval P. Simlar to
the structure information word 435 of FIG 9, structure 25 i nf ormati on
wor.d 455 has three lines of 16 bits of structure information, each |line of
16 bits of information indicating the battery saver operation during a
batch. The first line of 455 has four |'s indicating that the pager is to
be activate during 30 the first four slots of the first batch. This
corresponds to events P and Q The subsequent three zeroes of the first

i ne of 455 indic t y I3Ng dypi he

next three slots g%s&?%\%lg%a?%dhg;% if?lj?l\él%ala%?%ﬁgggéﬁéﬁg%%' ggg t he
first line of 455 12@i calé.t hewgdgar 1n s&ad Bd° shaiuglunet isefdundng
the next two slotstipé pPegthhSteRalnl &b istiraed 4y Pfea H3Rf thkeagﬁw

The subsequent seven zeroés of the first I|ine of 455 indicate that battery
savi ng shoul d be 5°onngekey nBd §Qr CheIhSItadh s RRFE FHe%- ornEnEhepy st
bat ch of thespackeinastépditat, edhykisntiar \wlsthudftdrdei #HOrmAt ibAt anwel U,
t he remaining inf rnatéon bits ﬁL 4i§'and 46Q .are examn ned ginding t hat
subsequent 10 $ BREPVIPPBHs atlS SRSF e PR i Ad%t he packet,

and the pager battesyréspeadshtough palyers\operatdmgwin the mode of FIG.
12.
Referring back to FIG. 13A, if in step 616 a
10 structure information slot was found, the program
proceeds to store the structure information bits for
battery saving use during reception of the batch,
step 650. The program then proceeds to step 652 to
check if the continue bit in the structure
15 information word is set. If set, the program
returns to step 614 to decode a subsequent
information slot and append the structure
information to the structure information found in
the previous slot. This operation corresponds to
20 the operation of FIG. 10.

When in step 652 the continue bit is clear, the
program proceeds to step through continuation to
step 654 of FIG. 13C through connector “C" to check
if 16 slots have elapsed. If in step 654 16 slots

25 have not elapsed, the remaining structure bits are
checked in step 655. Since it is possible for a
batch transmission to continue beyond the range of
received structure information, the program returns
to prior art decoding step 120 of FIG. 13B through

30 connector "E" if no structure information bits
remain. If structure bits remain, the structure
information bit corresponding to the next slot is
checked in step 656. If the information bit is
cleared, the program proceeds to step 658 to turn

35 the receiver off and battery save for the duration



The second line of 455 indicates the battery saver operation during the
second batch of the 15 packet. The first three bits of the second |line

i ndi cate the pager should be battery saving during the first three slots of
t he second packet as indicated by interval V of |ine 450. The next bit

I ndi cates that the pager should be active during the 20 fourth slot of
the second batch as indicated by interval &~ |ine 450. The next three
zeroes of the second |line of 455 indicate that the pager should battery

save during the pexf{.three.slqts of fhe cket.. wever, duri ipterval W
a pager's own 250g % ﬁrgggtigeﬁéfodg%vaIﬁ%ﬁﬁgﬂﬁé% %gr?$ﬁfﬁﬁd€§s§£ePhe
pager remains acéb¥etpoctieckdd fi ié by vane dalapsedoci Bf eiinwstépt he

message. This isgikl r |1 s d ' 450. : Th ext,.two bits
of the second | i?lsego?ﬁ%%hlﬁ:’%&%gt@ﬁ%tal r%%gelqéaeécié‘lg@etﬁghjb%l %ego I:hﬁe
activated and deRvegRgmt PFoicelegisndid citeiré6y thetwent theoreteivenf onhe

packet. Thss is indi gakedednieisalo! ﬁnJQ@:% ﬁf&@égasageigee uring

interval X remains _active during interval, ext three bits of the
second |ine of 4562j kAi check3d L amadditdgnrferstcrareairEeymatibenduring

the next - 26-wbPAeRas! Found. t TE pat ke e NUERE! BAES¥mAPLEAVRbrd Of
line 450. The qu;sf g&ngit%ﬁg S§§§£§¥“§¥Lééé§2 to step 664 to
¢
append the structure information in the slot to the
10 information stored in step 650 or a prior execution
of step 664. This operation corresponds to the
operation shown in FIG. 11. The program then
returns to step 654 to check if 16 slots have
elapsed. If an information slot was not found in
15 step 662, the program proceeds to step 666 to check
if the pager’s address was detected. If the pager’s
address was not detected, the program returns to
step 654 to check if 16 slots have elapsed. o
If in step 654 16 slots have elapsed, the
20 program proceeds to step 668 to check if any
remaining structure information bits are set, the
structure information bits being decoded in steps
650 or 666. If remaining structure information bits
are set, the pager proceeds to step 669 to turn the
25 receiver off and battery save for the slot duration.
The program then proceeds to step 670 to initialize
for the first slot in the batch and returns to
execute step 655. If in step 668 all remaining
structure information bits were clear, the program
30 proceeds to step 672 to turn the receiver on and
decode the slot. If no sync code was found in step
673, the packet has been terminated and the program
returns to step 108 of FIG. 13A through connector
"D" to begin the preamble search routine. If in

35 step 673 a sync code was found, the pfogram proceeds



»

of 455 indicate that the pager should be active during this interval as

I ndi cated by interval AA of 5 | ine 450. Upon the third batch, the

bal ance of the bits in structure information words 455 and 450 are scanned.
Fi ndi ng that subsequent pager activations are required, battery saving is
performed during the 10 sync code as indicated by interval BB. The third
| ine of 455 indicates the structure durlnd the third batch of packet. The
first four bits indicate that the pager should be active durlng the first
four slots of the third nter CC. The next

ket as.l5_, .indicat by, .i
three bits indicaté ‘F\%tg?(getﬁabgf'té‘ﬁ&dlz& lfglrt d’? 47 Iy the? next
three slots of tHatqlacked wvhenhtesretdroatted sitep mﬁénval DD of |l i ne 450.

The next two bits of I@Pe#{jtﬁg Lhpe @f ﬁ%ﬁ ;b%'scatﬁ’ tgill %E xt2,0 pager

shoul d be active during t xt two slots of tHe thit as indicated
by interval EE &ddress /%ns dategted &y da Istep |5r6(§|:c$the2 tHegerager shoul d

battery saye durdjuride; pexhet Ha8Ses0LS @f tdie IHIN HAGkfleABc | Hi cat ed
by interval FF of_ |ine 25 450 The next bit indi Cates the recelver

shoul d be activ@lRRIRRPERECnaEress: adf thicc A0AFasF dl &ong PRRE 450.
The last three hiddréés} henéhi tHel pagedf piozded @) @lldia pager shoul d

vatery save ST (O s e b e 0
code t hat - with the art and proceeds to step 654 to check if 16

10 slots have elapsed. If in step 666 an address was
detected and if the address was a numeric or
alphanumeric, the program proceeds to step 674 of
FIG. 13D through connector "F" to check if any
structure information bits remain. If no structure

15 information bits remain, the program returns to a
prior art message decoding technique at step 130 of
FIG. 13B through connector "G" to check if 16 slots
have elapsed. Otherwise, the program proceeds, in
accordance with the present invention, to step 675

20 to check if 16 slots have elapsed. If 16 slots have
not elapsed, the program proceeds to step 676 to
check if the corresponding slot information bit is
clear. If the information bit is clear, the program
proceeds to step 678 to decode the slot and handle

25 the message. The program then proceeds to step 680
to check if the end-of-message character was
received. If the end-of-message character was
received, the program returns to step 654 of FIG.
13C through connector "C" to check if 16 slots have

30 elapsed. If in step 675 16 slots have elapsed, the
program proceeds to step 682 to turn the receiver
off and battery save for the slot duration. The
receiver is then turned back on and the program
proceeds to step 684 to initialize for the first

35 slot in the batch. The program then returns to step



=
[

occurs during interval 1. The bal ance of the structure information bits
all included within 460 are scanned. Upon finding that no subsequent pager
35¢ activations are to be performed, the pager attenpts -27- to decode
the sync word during interval 1l. The pager, upon finding sync code during
interval 1, exam nes the structure information bits for the fourth packet
whi ch corresponds to the first line of 5 _3460. Finding 16 zeroes, the
pager battery saves during the entire fourth batch as indicated by interval
JJ, line 450. At the end of the fourth batch, the bal ance of the structure
i nformation bits BA6460 I& erscetreed676i hne therespoadifagskbsequent 10

receiver operatio. w.thin . tﬁﬁg e gef,.Ls_active at interval KK
and searches for gngﬁﬁﬁkﬁﬁﬁgf rb%gti% e?ggr ) ﬁ85§9ﬁ8 ¢8d&% &% ound
because the terni fBFeds ang theypregrangpradeedsetiobgtehesshatted porti on of

line 440 and the pagphina®ehine Jrﬁacegeﬂsntefatﬂéeﬁaéﬁs geghahefge. FIG 11
corresponds to an_alternate Erotocol %enerated by a age station operating

in accordance wit ReEHED S8 647 ®fFFIG: IPE tharrgh speRgctenrs S8t ween
FIGS. 10 and 11 ate eheekouE 1) sldotHchdvl &Dapgeqonds to the information

transmited by the bas%ns%%gf%}égmkée eévggigyiﬁhﬁa%%é?}”?év?ﬂg when
comparing prior art battery saver to the battery
saver starting in step 654 through step 673 during

10 the decoding of addresses, note that in step 682,
while decoding a message, the receiver always
battery saves for a sync code. Also note that in
the prior art technique of step 134, a message would
be terminated by having two consecutive slots in

15 error. This is a likely probability when
considering that an errored slot may indeed have an
end-of-message character and the pager would have to
terminate reception of the message based on two
slots in error. However, step 676 checks if a

20 corresponding information bit for the slot is
cleared. If the bit is cleared, it is possible that
the slot having the end-of-message was in error and
the message is terminated upon encountering a
structure information bit indicating the next slot

25 has an address or group information. The improved
technique using the information bit and the decision
in step 676 allows more than two consecutive slots
to be in error while still maintaining the reception
of subsequent slots which may indeed be correct.

30 This would result in an overall improvement in
sensitivity of long messages. When a message is
transmitted a number of times and each
retransmission allows the combination of good data
with error data, overall sensitivity is improved.

35 Such a technique is fully described in U.S. Patent



has a correspondence to Iine 440 of FIG 10. Line 475 shows the battery

saver operation of a pager operating in accordance with the present
i nvention 25 and is simlar in operation to the operation of the pager in

accordance with the present invention of FIG 10, line 450 with the
exception of the operations during events_P, Q EP, and EE of FIG 11. In
FIG 10, event P has two structure 30 TAPSrmati on slots, and event Q has
three address slots, while in FIG 11, event P has one structure

i nformati on slot nd event has_ t hr ee Not e t hat .t he
contents of theAPPLifatiof: ?*ﬁ%ﬁn&??gﬁog §?§ OFPGLuﬁflﬁﬁM%%ﬂed by 35

455 is identicabntdtliled ¢onianisl of PageuErnoe cOrra&tlbnﬁommmnhn1sﬂ(n

occurring in |n§eré%X7P of Hé%aé%% $€ %%%Sg8ﬁ¥e4ZZd“"%haFQ Aon t hat

t he conti nue bi THe A I nue b s set. The
pager operatingthe assagmaaupﬁithemprhsehé invention-of FIG 11 perforns

the battery saving sgguenceaf PESE! aBheRlnal e Quplsipdditst thr ee

bat ches of the transm ssion. Re to the description of FlI 10 for the
operation fron1éﬂéﬁF@amhﬂﬂwﬁkﬂtﬁxﬁslﬂeFFﬁéb§¢01nn§F§Ptﬁéﬁ R4PYS second

f}];“g;g[(gt ' ”fTﬁlrgﬁE' PRgerOitdriniNAL ol Parbigl¥gl cbRrauirke d [fadkdwat ch of
upon transmission and to send information as to the
packet structure as the packet is transmitted.

10 Additionally, the present invention allows
battery saving during the sync code under certain
conditions during an address search as in steps 668
through 673. This reduces the possibility of the
pager falsely detecting the end of the packet.

15 Additionally, the present invention may be
applied to other signalling systems such as the
POCSAG signalling system without departing from the
scope of this invention. In the case of POCSAG
systems, the principle of operation varies only in

20 ‘'location of information within the packet. Instead
of a pager searching in every slot for address and
structure information within a batch as in GSC, a
POCSAG pager is restricted to search in a
predetermined frame of only two of sixteen slots.

25 For the POCSAG system, structure information found
within a frame may apply to the battery saving
operation of pagers within that frame. Subsequent
operations of the invention on the POCSAG system
have been described in light of the GSC systemn.

30 Additionally, although the invention has been
described in view of an alphanumeric implementation
of the GSC system, the principles herein may be
applied to existing voice signalling system aspects
and many other aspects of GSC. The operation of the

35 GSC system has been described in detail in U.S.



corresponds to a slot which was reserved towards the end of a parti al

packet for a subsequent structure information slot in step 350 of FIG 7.
The 15 structure information slot 480 is identical to the second
structure information slot of FIG 10 indicated by 460, a second difference
being that interval EE of FIG 11 shows a single address while interval EE
of FIG 10 shows two address slots. 20 Since the corresponding bit for
structure information slot 480 is set within structure information sl ot

477, the pager decodes the data within thi'$7structure information slot and
appends the data to the data decoded in the first structure 25

1O TRLL 0D 77, eaRrhei U7 5TI0) b Fhfetd, 20 e G T
whi ch reduces the'Decudeentat Toanbnfteednfessagegastivatiion ltadqeagi ng
the pager n Flaata 755 geareht) N, “Ara2z5desl e AR SE81°00t i ned on
~line 450 in FIG attifl&l 1BncodersfomdJreasaitdedn dessagendict iyadtiarol
SEner et " 210150 pRRenel vl o8, och Ry BRAS W e | o
pr esent entitled “Universal Paging Device with Power
Conservation® also describes the operation of the
POCSAG system. These references are hereby
incorporated by reference. It should be further
10 appreciated that the scope of this invention is not
limited to either the GSC or POCSAG system and may
be applied to a variety of signalling systems.
It can be further appreciated that other
embodiments of the present invention may be realized
15 without departing from the spirit and scope of the
claimed invention.

What is claimed is:



I nvention's battery saver when receiving a four- batch packet wherein the
structure information may be transmtted anywhere withi-n-the packet. 5
In-FIG 12, line 485 shows the signal transmtted by the paging term nal ~

and recei ved by the pager operating in accordance Wthﬂ"ﬂ’”ﬂmu’ﬂm
FIG 8. The simlarities between the transafssi on 485 "C!
nunerous with the 10 transm ssion of 440 of FIG 10. ‘Li fie 490" ofs Fk 12

shows a pager of present invention's battery saver operation during the
transmi ssion. QlaAmg interval M the pager perforns a prearrbl e search,

finds preanble during i ”h%&@éo&' f@P éﬁ&ﬂ? aalfyl%cfogglggl Ras etnd?axf%d

interval O During interval P, a Structure i nformatton ar
rat her a pageraéda?é% PRe { RRFfA M 4 1 PATke s s§ructuns efiieid land subsequent

battery savingleasthenpagkesags mokimpesi Haurass hhaﬁﬁ%ﬁﬁ’a@ﬁd nterval Q
until a 20 structur i,nf or t|on dress i.s foupd in interv The

structure mforﬁﬁ?ﬁl)ﬁ Sdarael T TER%d WOF PRAESHSSEHChYRe Ifétetlé‘r S
wi t hin t he boxhduinggan niécw‘aif)%g Ivereerdi cfioed \idEok i 6y g ﬁl’&e dddutGleldlc@

| nfor mat i on adgecsel g1 SLiUGlAY CddUa¥dTH A IBha. 2Fco Bl Ol s, i cat ed

during interval SS.  The contents o ructure informa
det ail ed by théaﬂat BehhPAi FomRni s ing the $&ePse ofaf or mati on begins .
i medi ately after the compbet aeauﬁﬁlﬁhﬂn@téwddﬂsﬁ: loneOmaBELga BGdress and

dat a SlOtJiﬁe'gglggtlvéhéélir¥%éé Jméhdpﬁo%gglstrggture |nfornat|on sl ot
accumulation within the portion of the informatlon packet;
(b) positioning the packet structure field
within the portion of the information packet;
{c}) determining the location of addresses
15 within the portion of information packet;
(d) generating the identifying means in
correspondence to the determination of step (c¢);
(e) incorporating the identifying means within
the positioning of the packet structure field; and
20 (f) transmitting the portion of the information
packet. |

2. The method of claim 1 further wherein step (f) of
transmitting includes transmitting a preamble signal ahead

25 of the first portion of the information packet.

3. The method of claim 2 further wherein the
preamble signal is unique to a particular group within said
plurality of selective call receivers. |

30
4. The method of claim 1 further wherein the

information packet consists of only one portion.

5. The method of claim 4 further wherein step (b) of
35 positioning includes positioning the packet structure field

at a predetermined location within the information packet.



is set, the receiver is active for the first slot after—the-structure._..
|nforrrat|on nmessage as indicated by event TT. The next two bits of the

structure information slot 495 are.clear and consequjm,um‘y!m"m ger
perforns battery saving during interval UU - 30 nts U
through JJ are substantially the sane as t+#-events U through 33 of PG

10, the difference being the structure information is within one-slot 495

in FIG 12 while 5 the corresponding structure information of FIG 10 is
within two structure bnfornathethsd B A ikndi eai—@@hxb)bh%élan@lhém Not e

that interval orter .th 0 Interval JJ of FLG. 10. This is
"because the st rﬁc%%?gé%] T Or naotcl%n S1PRCRSy SErECtyse | J%1’0?lli%é"slté‘l’r&}ugh
information to pbeférfebratiany WGNQOFGPrénPyl@F rtangdeolods: st ahea

packet. The 48 gbetsgé€nseaimildtalondl JJ and consequently, during interval
W,. no structure information is avail able and the pager is active and 15

performng the prior art operation of searching for an address in every
sl ot during this intefval Thunetigodvaehtc lédm tlhehqaag‘frr tsleapabrestf or the sync

code. No sync cofeubgubel fitkid aBRTdedda §u££‘fiitgy"1 pRUckeohpdeq area of
line 485. 20 Consequent 3/ he pager_ reverts t e searc
elements an the step of positioning further comprises:

(g) reserving a position for a first packet
10 structure element prior to the location of the message
accumﬁlation:
{(h) incorporating a packet structure element- in
the position reserved for the packet structure element;
(i) reserving a position for a subsequent
15 packet structure element within the message accumulation if
a subsequent portion of the information packet is to be
transmitted; and wherein step (d) of generating
additionally identifies the position of the subsequent
packet structure element; and further comprising the step
20 of:
(j) repeating steps (a) through (i) until no

portion of the information packet remains.

8. The method of claim 7 further wherein the step
25 (i) of réserving reserves a position at the end of the

message accumulation.

9. The method of claim 7 further wherein the step
(7) of transmitting is performed concurrently with the

30 subsequent performance of steps (a) through (j).

10. The method of claim 1 further wherein the
identifying means of step (d) comprises an indicating means
for indicating the beginning of the packet structure field

35 and is followed by an at least one packet structure

element.



mode as indicated by interval LL. To briefly summarize, FLG-_10_shows an
enbodi ment of the present invention wherein the structure information is -
wi t.hin a predeterm ned 25 | ocation being the first sl otsU"ImMﬂi, ” '
FIG 11 shows a packet wherein structure information begin " ”,I””"I
predeterm ned | ocation being the first slot-ef-the packet and fra

di stributed through subsequent slots within the packet. The | ocat | on of the
30 subsequent structure information slots is included within the previous

structure informationigl ot raRdmbbRog! OF @9&:@ 1R LR SEELCIA & Qcﬁf&
opposed to an address structure word. FIG 12 shows a pac et Wher e the

structure infor nBEPBR #§ ARTTIFFTLNED 28%iTeSBe placed within the first

sl ot of the packet. In this figure, the structure |nforrrat|on may be
pl aced anywhere W thi Ryt heqpacket ngdds ££89eh det rnmned
structure information address. FIGS. lA- owa?%o %ta?llngthe

5 battery 3av@8c6pBRART HRI o?u’éi:’tﬂ%gﬂ?oa‘}ﬂrdﬁ@lsatl ng wt h| n a pager operating
in accordance with the pregent taaﬁsﬁieﬂmihﬁxé‘ |aQ:Wu61haé£16|x€t?£| chQ% steps

necessary to perf bat A saV| nct.ion of .the P sent | pvention
illustrated by Ii gt é Fe ?ﬁ%ﬁi t9gc Bte 18800379 G T8 PPREISTEObf
FIG 11, and Ii n§h49®n§©rmf€}°rlz>.acketc

(1) terminating the transmission if no portion
10 of the information packet remains and steps (a$ through (j)
have been executed at least once;

(m) repeating steps (a) through (1) until the
packet structure field is to be transmitted with the '
accumulation; and

15 (n) repeating steps (a) through (m) until no
portion of the information packet remains.

13. The method of claim 12 further wherein step (f)
of transmitting is performed concurrently with the

20 subsequent performance of steps (a) through (n).

14. The method of claim 1 wherein step (f) of
transmitting further includes inserting a periodic
. predetermined code within the portion of the information
25 packet.

15. The method described in claim 14 wherein the
portion of the information packet has an integer number of
slots of constant duration wherein each message and packet

30 structure field comprise an integer number of slots and
wherein the message address occupies a single slot and
message information occupies an integer number of slots;
and wherein the periodic predetermined code has a duration
of an integer number of slots.

35

16. The method of claim 15 wherein the periodic

predetermined code has a duration of one slot and is



Steps 102 through 110 of FIG 13A are equivalent to steps 102 through 120
of FIG 5 and show the sequence fromthe start of the Bro ramto 15

firding a sync code. Refer to the FIG 4 description | quﬂumuHMf

these steps. Referring to FIG 13A, if in step 110 a s

the program proceeds to step 612 to initialize for the first sIdt ©n &
batch. The sl ot 20 is then decoded in stepl614. The program checks |f
the decoded slot is a structure information slot at step 616. If the
decoded slot is not an information slot, then the base station may not be
transmitting paC\kﬂsterS:bEiuGhutEei pi pstred Ioxn oFs tHesEhibathdiod Bad2ds  present

invention and ther&f; ;} QSS%L‘?&?QB&&JTW% gtgrbog% rd foerrrg%tf,_ In this
I

case, the program procee to's roug cénnéttor "A" to
a prior art decodl ng techni que. The subsequent steps 118-142 of FIG 13B

are identical taz. hem maaeadhegcﬁim ihl%1342 06 Fdzeih WrkB 8
exception. R fer o FI G etail ed .description of these steps, he

exceptl on befng % @eé‘(?&attﬁ‘f}ﬁ %’f‘rg?%’b R Rt SR, after step 118 if t he
pager's an address is not (foc)und:stgbépsm@gcmeaﬁ@dt@:reBSnfoana;ttmmture

address to be fQuRGhent! ri@nsh' bhd U Sent i RARIAELESS, | Snd W fQde the

program proceeds to step
information element comprising a predetermined number of

bits corresponding to a range of slots within the
10 information packet wherein each bit has a cérrespondence to
one slot;
(p) setting all of the bits within the
structure element to a first state;
(q) setting a bit to a second state if a
15 corresponding slot contains an address; and
(r) setting a bit to the second state if a
corresponding slot contains at least part of a packet

structure field.



120. If, however, in step 619 a structure is found, the programreturns to
step 614 of FIG 13A through connector "B" to check for the next slot, and
then 5 in step 616, checks if a structure |nforna

found. The operation of step 619 corresponds to a pa !mnmmrm Bﬁl i}the
nmode of FIG 12. Referring back to FIG 432 if in step 6

structure information slot was found, the program proceeds to store the
structure information bits for battery saving use during reception of the
batch, step 650. The.pr egminbactiopr 068e€itng Q)O%EQpr5152uﬁ§t'(3}EQJf iaf the
continue bit in trg:e__l%trucgl‘lreeéS verngaorrga}b word is set % set, the
program returns 1% step “B12 t8°Getode su seque’ﬁ? l'hlfcﬂ'mﬁltlo IB?wﬁﬁd
append the st mesteuead af bight Povwer onedry dtheusedeetivd oraddt iresefivend in the

previous sl ot hakhing ep%at;henaa@fé§§ps&ad&aeetaeylné hehORRNAICkGReOEaFL G 10.
When in stﬁp 652 the cong‘Fnue bi t ram proceeds to step

a
t hrough conti MERSWSE 0" Beégﬁtb’l’e I'—‘yraéel ﬁéeﬁﬂf"g ¥orth et 8o check
if 16 slots hammwlldpyedf kéleativepcdHbd :{b@:eelvets. 2&ach halecndveekapsed,

the remaini ng SITUGHULE RhLS @5?aﬁf§ %@ l%aﬁe £R5 nf%z@ce%mk gg&e&%s' bl e
for a batch transm SSI on to~conti nue be ,on range of receiv tructure
i nformation, thyiR%dr FRACKEE UFREVEEIIR i P“&eé%d?%gl%atsépOPEOméﬁSFBG 13B

t hrough 30  q@iviert @h 'addrebsNanat Luied rhiat iionf asBBtiHedidith the
10 address, the packet structure field having an identifying
means for identifying the occurrence of the at least one
address within the information packet, said method
comprising the steps of:

(a) operating the selective call receiver in

15 the high power mode during reception of the information
packet in order to extract the packet structure field;

(b) interpreting the identifying means within
the packet structure field to determine the occurrence of
the at least one address within the information packet; and

20 {(c) operating the selective call receiver in

the low power mode until said occurrence.

19. The method of claim 18 further comprising the
step of operating the selective call receiver in the high
25 power mode during said occurrence in order to decode the

address.

20. The method of claim 19 further including the step
of operating the selective call receiver in the high power
30 mode in order to decode information associated with the
decoded address if the decoded address matches the unique

address.

21. The method of claim 20 wherein the packet
35 structure information field identifying means identifies
the occurrence of an at least one subsequent address, the

method further comprising the steps of:



renai n. If_structure bits renmain, the structure inforpation bit
corresponding to the next slot is checked in step 656. If the information

bit is cleared, the program proceeds to step 658 t !,ml :U[IHHIHJIIIIlqueCGI ver
of f and battery save for the duration -33- of t program

then returns to step 654 to check if 16 slats have el apsed Sn step 656
the corresponding information bit is set, the program proceeds ta step 660
to turn the receiver on 5 and decode the slot. The program proceeds to

step 662 to check if an agl(gi tlgﬁ_aémf:téf'yqtgurtger QEQE{'PH&Q weLdswas found. |f

in step 662 the information , program’proceeds to step
664 to append tHet&¥pifg i OFCHEFRLCENF ""t“hes‘%qsﬁﬂ“?ﬁttﬁ‘édrl?fs within

i nformati on stoggd 1mf§ﬁrml@5ppatk&tprl or execution of step 664. This

operation corresponds to h Rely Th ramthen
returns to step 654 to ch ek s i s%%\gn\%glgf:gl‘g%edéa]lll re@e?v grmatlon

sl ot was not5 f othe low ]prwelstﬂtﬂsl%@ztltlhéhpr@@?Wﬁ%c@éd%h? osujitfe?ﬂl@@@ to
check if the pagghrésaddress was detected. |f the pager s address was not

detected, the program returns to step 654 to (i ]1 ots have
el apsed. If in step 654 16| o?%eﬁaaﬁgn s &8, efﬁé"%a qpr’&ﬁ?éﬁteprb’éeeds to
step 668 to cheekei higihhypower mode in order to decode the subsequent
address;
10 (g) operating the selective call receiver in
the high power mode in order to decode information
associated with the subsequent address if the subsequent
address matches the unique address; and
(h) repeating the steps (d) through (g) until
15 the determination is made that the identifying means

indicates the occurrence of no subsequent address.

22. The method of claim 21 wherein the information
packet further has a periodic predetermined code inserted
20 within the information packet wherein the presence of the
predetermined code serves as an indication of the
EOntinuation of the information packet, said method further
comprising the steps of:
(i) repeating steps (a) through (h) wherein
25 steps (c) and (e) further include operating the receiver in
the low power mode during the predetermined code; and
(j) after the determination is made that the
identifying means indicates the occurrence of no subsequent
address operating the receiver in the high power mode
30 during the predetermined code in order to detect the

predetermined code.

23. The method of claim 22 wherein the identifying
means has a limited range for identifying the occurrence of
35 addresses within the information packet and further

comprising the steps of:



remai ning structure information bits are set, the structure_information
bits being decoded in steps 650 or 666. If remaining structure inf omggm\?n

bifs are set, the pager proceeds to step 669 to turn th M“mm
and battery save for the slot duration. Thegy, programtheﬁ\

670 to initialize for the first slot in the batch and returrfs to execut e
step 655. If in step 668 all remnaining structure i nformation bits were
clear, the program 30 r,og:eeds to step 672 o rn tﬁtrecel ver on and
decode the slot. If no syA8’ codReHBE*IDIME §f'é VS 7R FEEAXREL tRas been
term nated and the progprewer giadensii dnstsepplo:a ofheFpGedé8édrnhnediginde is
connector "D' tg.pggiéythe preanble search routine. If in 35 step 673 a
sync code was found, t he program proceeds -34- to step 670 to initialize
for the first slot in a bdtth SREFFHERT (0 SEAPAT ¥ s‘Eae]d‘ 655eiperetPi ng
back to stepb 666hei higheppegemaieadirésy was cetenteadteasti 8 stePediine t he

pager 5 checg §gg£téﬂﬁlﬁéj&”&%% 1% %rhgg dt8”&é’t t QH@BEEQdQ{eﬁLP uneric

address. If the address 1s a tone onl ress pager proceeds to
alert the addre§8d¢nif mmcquqmmwe wm%eeterrmmdaﬁo t hs tt bt and

proceeds to stepn8Sfah@e Chetdhd fideti@yingl mésndrave el apsed. If in step

666 an address was (m) repeating steps (k) and (1) for the limited

10 range of the identifying means if the predetermined code is
detected in step (1); and
(n) operating the receiver in the high power
mode if the limited range of the identifying means is
exceeded.
15
24. The method of claim 23 further comprising the
steps of: _ |
(o) operating the selective call receiver in an
information packet search mode prior to receiving the
20 information packet in step (a); and
{(p) returning the operation the selective call
receiver to the information packet search mode if the

predetermined code is not detected in either of steps (3j),

(1), or (nm).
25 '

25. The method of claim 23 further wherein step (n)
of operating further includes the step of decoding the
information packet in order to detect the occurrence of the
unique address.

30

26. The method of claim 18 further wherein the packet
structure field comprises an indicating means for
indicating the beginning of the packet structure field and
step (a) further includes operating the selective call

35 receiver in a high power mode in order to detect the
indicating means and subsequently extract the identifying

means within the packet structure field.



—_—
detected and if the address was a nuneric or al phanuneric, the program

proceeds to step 674 of FIG 13D through connector " F" "mﬂ
styucture information bits remain. If no structure 15 @'![5

remain, the programreturns to a prior art _ggssage decodi nf t'ech'nl gu
step 130 of FIG 13B through connector "G' to check if 16 slots have
el apsed. O herw se, the program proceeds, in accordance wth the-present

i nvention, to step 675,20 ec g S have elapsed... |f 16 slots
have not el apsed, the§|70r og?ra?n“ber g’cé{(?s f:}gi‘? e  RBRK TP 19
correspondi ng sl ®e2ahafbs rmmnmiemetmiigeélml?eﬂ# the information bit is
clear, the program proceeds to step 678 to decode the slot and handl e 25

t he nessage. The progéam hen ro\(;iee(%s ;l stgg %8 to ¢ eck i f the

end- of - message charact®@r was Fed* Fretfe et FRSREIRLSTeR @ was
recei ved, the progrmraatmq@dtddtépeplﬁwimmae@ theCst &ép oof) Hexaniiagt ene" C'
to check if 16 siptSrfaVfordbackelaBiClrdet frd uetlelR €Fe aécé}f&?ceh%\fe

he
el apsed, the program procee S to step 682 to turn the recelver off nd
battery save for9Rh3ue|31d%/FiSxti on. The receiver is then turned back on and
the program proceeds to step 684 to initialize for the first 35 slot in

the batch. The progréglth@ﬂerﬁgéﬂgysc&ociggﬂ i8 ﬁ&g%ein the packet
10 structure field has at least one packet structure element
for embodying the indicating means and wherein step (a) of
operating further comprises the step of decoding a first
packet structure element in a predetermined location within

the information packet.

15
30. The method of claim 19 further wherein the
predetermined location of the first packet structure
element is at the beginning of the information packet.
20 31. The method of claim 29 wherein the packet

structure field has a plurality of elements distributed.
within the information packet wherein a subsequent packet
structure element follows a preceding packet structure
element and the identifying means of the preceding packet
25 structure element further identifies the occurrence of the
subsequent packet structure element, the hethod including
the step of operating the receiver in the high power mode
during the occurrence of the subsequent packet structure
element in order to decode the subsequent packet structure
30 element and appending the identifying means within the
subsequent packet structure element to identifying means

within the previous packet structure element.

32. The method of claim 31 wherein the identifying

35 means within each packet structure element has a limited

range and wherein the subsequent packet structure element
occurs within the range of the indicating means within the

preceding packet structure element.



676. If in step 676 the corresponding slot information the bit is set, the
nmessage is to be ended and the program proceeds to step—-686- to—-term nate
the reception of the nessage and then 5 return to ste 645 of

t hrough connector "C' to check if 16 slots have el ap ﬂ (ull m}o t he
gain in battery saving when conparing prior -4t batt

battery saver starting in step 654 through step 673 during 10 t he
decodi ng of addresses, note that in step 682, while decoding a nessage, the
recei ver always battery saves for a sync code. Also note that in. the prior
art technique of ste 4, S uld_b nat.ed haV|n
consecuti vg slots |np1 fh me%@%ﬁ wg gauﬁ %< ket epﬁeo% t?‘%l D?/ﬁ

consi dering that Rarkey (ﬂte'dlc;#llé;? ﬁh?mﬂl‘!ll‘!f'ele’éﬂnef%?é?&&ﬁ érdlovs n@mg@ding
character and thegiagar WgHcdukaveibmes€l mnate reception of the nessage
based on two slots in error. However, step 676 checks if a 20
corresponding information bit for the slot is cleared. If the bit is
cleared, it is possible that the slot having the end-of-nessage was in
error and the nessage is term nated upon encountering a structure
information bit indicating the next slot 25 has an address or group
information. The inproved technique using the information bit and the
decision in step 676 allows nore than two consecutive slots to be in error
while still maintaining the reception of subsequent slots which may indeed
be correct.



300 This would result in an overall| inprovement in sensitivity of long
nmessages. Wien a nessage is transmtted a nunber of tines

retransm ssion allows the conbination of good data wi tU‘ ‘“ﬂagml\umral I
sensitivity is inproved. 35 Such a technigue is fullf 7| Isn . S,

Pat ent Application Serial No. 07/000,927 to DeLuca et al. entitled
"Multiple Page Error Correction"” which is hereby incorporated by.reference

and is assigned to the. asiighesodliedhedu-a3eRl ANVERIAQRat20n system AP
note that the aggendl ng_of s,ub.seg\Lalent information slots as_described in
step 664 al | owsPEREUHABE2R SFHFAR LS pRAEFEF | 52 E0W RGure st phdkiéstupon
transm_ssi on angorbigenand rffeorimgt isopagket ost hectpaok dtiedtir amd e l@asthe

packet i's transghblflssdde naving Aidbibonab! ina fifrdietenh dayentiag allovs

battery saving duri n(tg the sync code under certain conditions | ng an
address searth H&tPntRe FRAA%EE t HRSUFRCESS. ST Yredfdeddt raviisssinbi l ity of
t he pager fal selijyefleiegindqigndadns @eod aliehbefpiokeathe bzcurrence Addithieornal |y,

the present inv Lpn Y. |jsedto_o Sj | ], systens such as
the POCSAG si gnaPPr oo i i siEhanC sorafte 4P 00e LA%RIELS e’
i nvention. |n tRABAcEIED OretPOCSAGISPereREINghECHriaficing PPwePer ati on varies

only in 20 | oeshk@mpion OraTRle1eRtWvtNia11 e Gkt caphpitd e3¢

10 operating in a low power mode and a high power mode, the
selective call receiver having a unique address for
identifying the selective call receiver, the selective call
receiver being a member of a plurality of selective call
receivers, each selective call receiver being capable of

15 receiving the information packet, said method comprising
the steps of:

(a) accumulating at least one message for the
plurality of selective call receivers and locating the
message accumulation within the portion of the information

20 packet;

(b) positioning the packet structure field
within the portion of the information packet;

{¢) determining the location of addresses
within the portion of information packet;

25 (d) generating the identifying means in
correspondence to the determination of step (c):

(e) incorporating the identifying means within
the positioning of the packet structure field;

(f) transmitting the portion of the information

30 packet;

(g) operating the selective call receiver in
the high power mode during reception of the information
packet in order to extract the packet structure field;

(h) interpreting the identifying means within

35 the packet structure field to determine the occurrence of
the address within the information packet;

(1) operating the selective call receiver in

the low power mode until the occurrence of the address; and



of a pager searching in every slot for address and structure infornation.
within a batch as in GSC, a POCSAG pager is restricted-to-search in a
predeterm ned frame of only two of sixteen slots. 25 For

system structure information found within a frame nay tn@%i “Nery
savi ng operation of pagers within that frame- 4&Mbsequent ns of % he

i nvention on the POCSAG system have been described in Ilght of the GSC
system 30 Addi tional |y, although the invention has been described

in view of an al phanuneric i(dpl espetkatieg gﬂetgyiegggygyégfgnr gvprl |ples

herein may be appghgdhg h €8S 0|ce Si naII|n stem asp S an “many
other aspects of GSC. e opé%%P?%% 0 fhg ?é%?%%/ nﬁﬁ8§ebéen
described in detail in U S. -37- Patent hb 4,424,514 to Fennell et al.

entitled "Decoder for Transmtted Message Activation Code" and U.S. Patent
No. 4,427,980 to Fennell et al. entitled "Encoder for Transmtted Message
Activation 5 Code". U. S. Patent No. 4,518,961 to Davis et al. entitled
"Uni versal Paging Device with Power Conservation" al so describes the
operation of the POCSAG system These references are hereby incorporated by
reference. It should be further 10 appreci ated that the scope of this

i nvention is not



li'ited to either the GSC or POCSAG system and may be applied to a variety
of signalling systems. It can be further appreciated that ot her enbodi ment s

of the present invention may be realized 15 Wi 'E”ﬂmmmm omt he
spirit and scope of the clained invention. Wat i wm'm r38-
Clainms 1. A nethod for sending an informti4dm packet havt nd' ats | east one
portion, a packet structure field and an at | east one nmessage having an

address and information 5 associated with the address, the packet
structure field havipg. anai gettidd yidrg rlmaﬂsiﬁ@rai:ﬂbﬁ‘ﬁaigfeyiwﬂgniheaﬂccurrence

f th t | t, ket Ih d
of ihe at | east, gne Utk Se Sl e LOLOT IS BAPIEiEL e 581 £ IEL o

conprising the s eps o ccumu I*east” one nessa ‘10
sel ective call $%¥,‘é|W%a%@qdo@atspﬁgeﬁhénﬁmeacéaﬁm m-‘#m%ftahungt he
portion of the a:lilf@ddﬁﬁéé@&rﬂﬁ&lﬁebmébloﬁosséd&@tw WenpagketaddfdiGt ur e

field withi rgth&gortlsﬁ%ucg‘mtt%%sls%f%rggt% nn gﬁe se u%ﬁ%tgg ]e%s(rgdﬂg the

| ocati on of addresses e por (d)
gener ating the packet ffqug:tm&n§l|eﬁdcbeves$)cﬁmemttléyme medres miarat i on of

step (c); (e) | {SOAPOFAldPEHeNRIdeRENEY | H8 RN SdWrEBENand the
subsequent address within the information packet, said
message being capable of being interrupted by noise, said
10 information packet and noise interruption being received by
a selective call receiver having a unique address for
identifying the selective call receiver, said method
comprising the steps of:
(a) receiving the information packet in order
15 to extract the packet structure field;

{(b) interpreting the identifying means within
the packet structure field to determine the occurrence of
said address and the subsequent address within the
information packet;

20 {c) receiving and decoding said address of said
message during the occurrence of said address;

(d) decoding the information associated with
said address and noise interruptions until the occurrence
of the subsequent address; and

25 (e) forming a message from the decoded address,

information and noise interruptions.



the positioning of the packet structure field; and 20 ()
transmtting the portion of the information packet. 2. | ai m
1 further wherein step (f) of transmtting includes trlﬂmﬁ'ﬂﬁmgﬂﬁﬂﬂmanbl e
signal ahead 25 of the first portion of the informti Wo% ke

met hod of claim2 further wherein the pregg‘BI_e signal is unique to a
particular group within said plurality of 3eélective call receivers. 30 4.
The nmethod of claim1 further wherein the informati on packet consists of

only one portion. 5. The nethod of claim4 further wherein step (b) of 35
posi tioni.ng i ncl udexb posh tP@R nFtaktopaekeable refturangnigitdngt agsignal

predet er m ned Je@Gldedit MMd B FEddMed N IEid Qb P Sl whi-cﬁ%af@- 10d8€ea

met hod of claim5 further wherein the predeternined position of the packet
structure fielt®afelf @ MessaFoitaibRphadEeEussTHctsre: §iehd. | BRati on
of the nmessagmeacaigallfildlen ifrladife detdireds dndl Mnkowhatebn the packet
structure 41 eldocttlatlss A, il e PSR! NS Wepielmeniaeqad (e
packet 10 st dmctlmddngl ereritdemtidiy iing tdiigyriadc dfidorndehttifgingsshge
location of the address witnin the information packet, said
base station comprising:
a terminal means for forming the information
10 packet, wherein said terminal means locates the message
field and the packet structure field within the information
packet;
a packet structure encoder means coupled to said
terminal means for generating the identifying signal,
15 wherein the identifying signal is indicative of the
location of the address within the information packet, said
packet structure encoder means further for incorporating
the identifying signal within the packet structure field of
the formed information packet; and
20 a transmitting means coupled to said terminal
means for transmitting the signal representing the formed
information packet.



acéunulation; (h) incorporating a packet structure elepent-.in. the position
reserved for the packet structure elenent; (i) reserV|n%ﬂa position for a

suhsequent 15 packet structure elenment within the nes mﬁjﬂﬂ'w‘ﬂm"ﬂmﬁ

a subsequent portion of the information paclggt istob
wherein step (d) of generating additionally~identifies t'he posi tion of the
subsequent packet structure elenent; and further conprising the step 20

of: (j) repeating stegs (a% thro%%P (1) .until po portion of the information
packet remains. 8. Thé’metAo¥FHACTCHY 7P7f GREREYCWRENERA B HePiqus apgizess)
of reserving resandeBefingGdpabde aff trheebwvihofa oduliessedgin fxeiatiibat i on. 9.

The nethod of cl ?e%hz' fyg&%@[ a"‘@%&%'ﬁ Sheusl e (f?L)elﬁf aﬁ&%rﬂetats'tngn% 2)

per formed concur subsequent performance of steps
through (j). 10. m‘rﬁeaﬁet%wrtsr a3 &idﬁrfsﬁu??%eirnﬁm@?é#ﬂnt?‘fésqq}é‘me@f yirh
means of st eps(dkneoaaare@s, ahe pdicketi sgroeane ffaeldnBa€nid ng t he

Do g e e BRRShy RS U om0 (LB Y 0,1 Lo
the indicati ng mdgasti eng idueaseWithéd BlRringormation PaCket comprising:

a receiving means capable of being operated in a
high power mode in order to receive aﬁd demodulate the

10 information packet and otherwise being capable of operating
in a lower power mode;

a decoding means coupled to the receiving means
and capable of operating in a high power mode in order to
decode the demodulated information packet and extract the

15 packet structure field, the decoding means further
operating in the high power mode in order to decode the
address and information associated with the address if the
address matches the unique address, and the decoding means
further generating an enabling signal for operating said

20 receiving means while decoding;

an analyzing means coupled to the decoding means
and responsive to the decoded packet structure field, the
analyzing means being capable of analyzing the identifying
means and generating a timing signal indicative of the

25 occurrence of the at least one address within the
information packet; and

wherein the.receiving means qperates in the high
power mode in response to the generation of the timing
signal, the receiving means additionally operating in the

30 high power mode in response to the generation of the
enabling signal, and the receiving means operates in the
low power mode when the timing signal and the enabling

signal are not generated.

35 38. The selective call receiver of claim 37 wherein
the decoding means is further capable of operating in the
low power mode when the timing signal and the enabling

signal are not generated.



12? The nethod of claim 10 wherein step (a) of 5 aceunulating_further
conprises: (k) transmtting the accunul ation if packet structure fieldis

not to be included with the portion of the |nformat|ﬂmm mm”m,)ul
termnating the transmssion if no portion-4f.of the lwet

remai ns and steps (a) through (j) have been executed at - feast "once; *(m
repeating steps (a) through (1) until the packet structure field-is to be

transmtted with the'qpcuqu%hhgu"”and ; r&otem cagable(%? tragg gg{fﬁ steps
ac .

(a) through (m until ‘no portion of the informati remai ns.
The nethod of cI%%’-‘fEefLHF-{‘ﬁe? fheR@l renrsseptingfe thoanedi H‘f‘hg"#fslon
performed concurgiXdty whiith his 2Ocstdrs amieartinperfeysmpceioidsifdsa ()

th h 14T 1 f.1 tt
Fur ther | nei ude®Tetr EFARCHUSRr FoH 2 (HARIPATh ol O e REAFRE CHE port i on

of the infor&at ﬁﬂﬁirﬁsp&@@eﬂ-nfgsmaqw mmaéeéc‘fi%(#hﬁnaédmm.mtlmere| n
the portion of thaxetf @rc&&t:teaepﬁs&ga mmnqnaﬁgﬁ{ed&%@%g%l? Qisfd}f

constant duration vvherel n e st.ructu
conprise an int S AdHEEe gg sFrEfat < etlg‘é?l ﬁgéﬁ%SW§§§ té\’ffiﬁr ess
occupi es a si nglimfsirgatind paskaye $ﬂi®rqmncetwplse'§tam foarpyesimgarber

of slots; and wherein the &@a‘s@dkﬁaﬁiéﬂeﬁgéﬂg ned16888 NA% eAndHbal hOBn 9T an

i nt eger number of slots.
9 % gor formlng the information packet, wherein the terminal

means locates the message field and the packet structure
field within the information packet, said base station
means further including a packet structure encoder means
coupled to the terminal.means for generatihg the

15 identifying signal, wherein the identifying signal is
indicative of the location of the address within the
information packet, the packet structure encoder means
further for incorporating the identifying signal within the
packet structure field of the formed information packet,

20 and said base station means further including a
transmitting means coupled to the terminal means for
transmitting the signal representing the formed information
packet; and

a selective call receiving means having a unique

25 address, the selective call receiving means including a
receiver means capable of operating in a high power mode in
order to receive the signal representing the information
packet and otherwise being capable of being operated in a
lower power mode, the selective call receiving means

30 further including a decoding means coupled to the receiver
means and being capable of decoding the signal representing
the information packet and extracting the packet structure
field, the decoding means further being capable of decoding
the address and decoding the information associated with

35 the address if the address matches the unique address, the
decoding means further generating an enabling signal for
operating the receiver means while decoding, and the

selective call receiving means further including an



16? The nethod of claim 15 wherein the periodic predeterm ned code has a

duration of one slot and is -41- inserted in the +-+st-slot-of the"
information and is periodically inserted every sixteen slots ¢

17. The method described in claim15 wherein step (d) llg‘ﬂ BT“‘&
further conprises: (0) establishing a strue$3fe infor thin

the identifying nmeans, the structure information elenent conprising a
predet er mi ned nunber of bits corresponding to a range of slots within the

10 infornmation mlsqth\ghe\eehg @@@ﬂmé& ttdﬂ&&eadeebaﬁwmea@csnao one sl ot;

setting all of the Ih n t tr re,el ement t.o rst state
ggg sett:ng a bit® ipoﬁfltgcgﬁd s?;fec°§éé; g go??%@ﬁﬁﬁﬁﬂ ﬁde%ao%éﬁontalns an

address; and (r)anadivzimg ah9|#deﬁttfu#qsuﬁamaaétap@ g¢neratdnges poimiing sl ot

contains at |easiqfaiit iafdiaaaﬁelseéf SﬁHéJQIdthrEheédof the 44drd8s wikr@ihod

for reducing powgﬁ;consu tion of a sel ctl receiver apable of
oper ati ng |r1§a | qgng means opera aﬂlg power mode

response to the generation of timing signal, and the

receiving means additionally operatgs in the high power

mode in response to the generation of the enabling signal,

and the receiving means operates in the low power mode when
10 the timing signal. and the enabling signal are not

generated.



node and a hi gh power node, the selective call receiver having a unique
address for identifying the selective call 5 receiver, the selective cal
recei ver being a nmenber of a plurality of selective call receivers, each
sel ective call receiving being capable of receiving an information packet
havi ng a packet structure field and an atﬁéfast one nessage having an
address and information associated with t. 10 address, the packet
structure field having an identifying neans for identifying the occurrence
of the at |east one address w thin the Ayytoraskt i on packet, said nethod
conprising the steps of: (a) operating the selective call receiver in 15

t he hi gh power node during reception of the information packet in order to
extract the paAkebmmﬁmimatﬂdnféyéuém deyrellbper aneihfgridiei drfl@idkieti Nng means
wi thin the pac ture field to determn urrenge he at
| east one addrngg & ﬁl p%ﬁ%%%ﬁ%ngﬁ pa%ke%efg Qg A8 W 1dast °nEe)
operating the E@Sé@geve Thﬁlm63§agev@55|nnthédreaspﬁ&brandxﬂnﬁnnmdtxgm d

occurrence. 194 I?_h§sé@éf@éjed)fwﬁ:ll'@'t'ﬂelgdtﬂégger ﬁOSQﬁéééP%éahﬁ &R 02

operating the selective call_receiver in the g power uring
sai d occur r encBEFHNBIesS 13PY dOGPEPOKBLREIFBE s %ﬁaSQTRPqnﬁQﬁﬁﬁgﬁfléFﬁln119

further includthg ihfomhepi o peeketl.i Nghtheefek T stvar Lo |ddteaaiives i n the

hi gh power 30 de in order t e |nf rmati on.associajed with the
decoded addres‘éHD o?ﬁ%rﬁ%%ode&p§%ﬁ lﬁﬁf h8ketH d{ﬁﬁ%dﬁﬁ%&EW€§?Fe§1. The
net hod of 1d) aihﬂeﬁtv¢&amgrdauae(ﬁééﬂeundlcatlng where the address occurs

within the information packet. The identifying data is
incorporated into the packet structure field and the
information packet is transmitted. The information packet
is received by at least one selective call receiver (310)

15 capable of operating in a high power mode in order to
receive the information packet and a low power mode when
receiving is not being performed. The selective call
receiver extracts the packet structure field and

interprets the identifying data.

FIG. 5 accompanies this abstract.



35 structure information field identifying nmeans identifies the occurrence
of an at |east one subsequent address, the nethod further conprising the

st eps of: -43- (d) interpreting the identifying nmeans to determne the
occurrence of the subsequent address within the information packet; (e)
operating the selective call receiver in 5 the |ow power node until the
occurrence of the subsequent address; (f) qpﬁgating the sel ective-cal
receiver in the high power node in ordgs to decode the subsequent address;
10 (g) operating the selesiive call receivah in the h§h power

mode in order tg . I e®s
i f the subsequert dddresd|an a E;]Jg qr@s | @n g ®he
steps (d) throﬁgh d) un\j_ et erim T4 £ no S
. . 4 21, DS (-3 @
i dentifying meays §rdi catps 2| g 3(§J§6§L 2.
The net hod of clfai ;n[21 whpee <+M1f0 nﬁ.l_c#q_p@_g@_t '__Lr:f -
peri odi ¢ predet ¢ rezg cope] &8 |29 = i Ts [thp=d jnrkgr i @i &_—?
wherein the presgngg @df oi NG egnpel: codezgerves ra rap i ndic
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(1) repeating steps (a) through (h) wherein 25 steps (c) and (e) further

I ncl ude operating the receiver in the | ow power nbde during the
predeterm ned code; and (j) after the determination is nmade that the

i dentifying neans indicates the occurrence of no subsequent address
operating the receiver in the high power node 30 during the predeterm ned
code in order to detect the predeterm ned code. 23. The nethod of -claim 22
wherein the identifying neans has a Iim'teﬂmange for identifying the
occurrence of 35 addresses within the information packet and further

conprising the steps of: (k) operating the RJctjve call re er in
the I ow power node if in step (j) the predeter\\ edﬁLode s dethQeXNgd;| (1)
operating the selective call receiver in 5 tHha\Xgh] power nodg f§ g the
occurrence of a subsequent predeterm ned code N gr der to det ed e
predeterm ned code if the occurrence of the prigdXf#erm ned code N i tlhi n
the range of .the identifying nmeans; (n) repeatf\WNNsteps (k) an&&&g flor the
limted 10 range of the identifying nmeans if pra%term’ nee | S
detected in step (1); and (n) operating the reyerjin the hi¢§§§nmer node
If the limted range of the identifying neans Q\\‘gtgemed. *%%§ : -
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15 24. The nethod of claim 23 further conprising the steps of: (0)

operating the selective cal

pri-or to receiving the 20

returning the operation the selective cal
packet search node if the predeterm ned cogﬁ

(1),

steps (J),

receiver in an information packet search node
i nformati on packet in step (a); and (p)
receiver to the information

3is not detected in either of
claim 23 further wherein step

or (n) . The net hod _
(n) of operating furthegTART! the step of decoding the information
packet in order to deg occurrence of the unique address. 30 26. The

nmet hod of cla
I ndi cating ne
and step (a)

a hi gh power

extract the i
nmet hod of cla
28. The net ho

m 18 furt hey

wherein tré0packet structure field conprises an

afs fOrRECEIVER i t he

Y

egi nni ng of the packet structure field
ng the selective call 35 receiver in

ect the indicating means and subsequently

hin the packet structure field. 27. The
di I ng nmeans is a predeterm ned address.
erein step (a)
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5 of operating additionally includes the step of decoding the information
packet in order to detect the occurrence of the unique address. 29. The
metshod of claim 18 wherein the packet 10 structure field has at |east one
packet structure el enent for enbodying the indicating nmeans and wherein
step (a) of operating further conprises the step of decoding a first packet
structure elenent in a predeterm ned Iocag“ n wthin the information
packet. 15 30. The nmethod of claim 19 fur r wherein the predetérm ned
| ocation of the first packet structure_elenent is at the beginning of the
i nformation packet. 20 31. The nmethod Qf cIain12§ wherein the
packet structure field has a pluralitly of eleng ol igbuted within the
information packet wherein a subsequeptspacket styuahyr gfel enent follows a
precedi ng packet structure el enent anF o 'rg%m gans of the

i
‘ mgz;

precedi ng packet 25 structure elenmeg! f t he occurrence of
t he subsequent packet structure ele t, ding the step of
operating the receiver in the high poner p occurrence of the
subsequent packet sfgructure el enent iE . e subsequent

i

packet structure enment and appen means within the
subsequent packet égr cture el enent t
previ ous packet sfrficjure elenment. 32 T
identifying 35 ne ithin each packkﬂ

range and mheregb

N

within the

itm 31 wherein the
has a limted
subsequent packiefy

INF OR:
D

FIG.5
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occurs within the range of the indicating means within the precedi ng packet

structure el ement. -4 6- 33. The nmethod of claim31 wherein the
subsequent packet structure elenment imrediately foll ows a precedi ng packet
structure el enent. -47- 34. A nethod for operating a comrunication

system for producing an information packet having at least a first portion
and having a packet structure field and at | east one nessage having an
address and information associated 5 with the address, the packet structure
field having an identifying neans for identslﬁEhg t he occurrence of the at

| east one address within a range of the inf tion packet, and said nethod
further being for reducing power consunption of a selective call receiver
capable of 10 operating in a Iom/pomer nDde and a hlgh power mode, the

sel ective call receiver havi ng—e—t S : 1110 3206

sel ective call receiver, the ;5 T enrber of a
plurality of selective cal | racei vers"O%aENThR%E eBACKETcaI I ei ver being
capable of 15 receiving the i . onprising the

steps of: _—~322

PACKAGE INTO SLOTS I
: —324

CREATE ENOUGH STRUCTURE
INFORMATION SLOT(S) TO
PROVIDE AN INFORMATION

BIT FOR EACH CORRESPONDING

PACKAGED SLOT

INSERT STRUCTURE INFORMATION
SLOT(S) AT BEGINNING

CLEAR ALL BITS IN
STRUCTURE INFORMATION SLOT(S)

SET BIT IN STRUCTURE
INFORMATION SLOT IF
CORRESPONDING SLOT CONTAINS
ADDRESS OR GROUP
DECODE INFORMATION

CREATE BATCHES BY INSERTING
SYNC CODE IN EVERY 17TH SLOT

CREATE PACKET BY ADDING
PREAMBLE TO BEGINNING

—336

TRANSMIT PACKET |
FIG.6




(a) accunul ating at | east one nessage for the plurality of selective call
receivers and | ocating the nessage accunul ation within the portion of the
information 20 packet; (b) positioning the packet structure field within
the portion of the information packet; (c) determining the |ocation of
addresses within the portion of information packet; 25 (d)
generating the identifying nmeans in corr 3ndence to the determ nation of
step (c); (e) incorporating the i dentifyieﬁg means within the positioning of
t he packet structure field; (£l transnmitting the portion of ¥4 nformation
30 packet; (g) operating the ACCUMULATEAENOUGHEIMESSAGEShE hi gh power
node during reception of the{fQoRoATeEi BATICM KRARTIALOrRIRCKEPEextract the
packet structure field; (h) i ' ' pmiiyis ns within 35

t he packet structure field to determ ne the ypccurrence of the ress
within the information packet; (i) pOekREENINTHE all receiver in
the | ow power node until the (j)
operating the selective call receiver in theg high power m)de/_iﬂé)rder to

decode t he address. CREATE A FIRST STRUCTURE
INFORMATION SLOT

—346

INSERT STRUCTURE INFORMATION
SLOT AT BEGINNING

—348

CLEAR ALL BITS IN STRUCTURE
INFORMATION SLOT

RESERVE SLOT TOWARDS END OF
PARTIAL PACKET FOR A
SUBSEQUENT STRUCTURE

INFORMATION SLOT

—352

SET BIT IN FIRST STRUCTURE
INFORMATION SLOT IF
CORRESOPNDING SLOT IN
PARTIAL PACKET CONTAINS
AN ADDRESS OR GROUP
DECODE INFORMATION

CREATE BATCHES BY INSERTING
SYNC CODE IN EVERY 17TH SLOT

CREATE FIRST PARTIAL PACKET
BY ADDING PREAMBLE TO BEGINNING

FIG.74



- 49- 35. A nethod for receiving a nessage within an information packet
conprising a packet structure field, said nessage and a subsequent nessage,
said nessage having an address and i nformation associated with said
address, 5 the subsequent nessage having a subsequent address, the packet
structure field having an identifying neans for identifying the occurrence
of said address and the subsequent addreslf fi thin the information packet,
sai d nmessage being capabl e of g interrupted by noise, said 10
information packet and noise i gdruption being received by a selective
call receiver oress for |dent|f I ng the selective cal
receiver, sai 6Q ecei ving the

i nfor mat i on Racke acket structure field; (b)

ot o oo TRt he and tHécgﬁLsZ;ngruggdzgggdeglah

determ ne thd occurrence of sa'. .dd
recei ving and decoding said

t he i nformatijon packet; 20 F

address of sgid nessagecd WQ g ai d address; (d) decoding

t he informatilon associ ated ﬁ? hi se3B@t erruptions until

t he occurrende of the subseqUegt* gedf ess; (e) formng a
e i nterruptions.

nmessage fromit he decoded addressNdrﬁornation ane

ACCUMULATE ENOUGH MESSAGES }-364
FOR A 3 BATCH PARTIAL PACKETI

' 368
PACKAGE INTO SLOTS |
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&
-50- 36. A base station capable of transmtting a signal representing a
formed i nformati on packet which has |located therein a nessage field and a
packet structure field, the nmessage field including an address and
information 5 associated with the address, the packet structure field
including an identifying signal for identifying the | ocation of the address
within the informati on packet, said base §i tion conprising: a termna
means for forming the information 10 pack l wherein said term nal neans

| ocates the nessage figld and the packet ucture field within the
I nf ormati on packet; Z@iket structure e

jer means coupled to said
term nal neans for g ting the identi g signal, 15 wherein the
identifying signal is ftndicative of the | gcation of the address within the
i nformati on packet, sajd packet struciu dei84heans further for
I ncorporating the iden{ifyi ngNzﬂ'g 2 | packet structure field of
the formed i nformati on| gacket—3 ransm tti ng neans
coupled to said term nal

formed i nformati on packqgt. -51-

e signal representing the
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37. A selective call receiver having a uni que address and bei ng capabl e of
recei ving a nodul ated infornmation packet having a packet structure field
and* at | east one nessage having an address and information associated with
5 the address, the packet structure field having an identifying neans for

i dentifying the occurrence of the at | east one address within the

I nformati on packet conprising: a receiving neans capabl e of bei ng.operated
in a high power node in order to receive angﬁgenndulate the 10 information
packet and ot herw se being capable of operating in a | ower power node; a
decodi ng.neans coupl t he receiving neans and capabl e of operating in a

hi gh power node in o tojdgcode the de | atjed, i nformati on ket] and
extract the 15 pack rugtdre foeld, t ecodHhg neans fur =
operating in the hig r rigde iR or der NN J¢co t he addres& o=
information associ at e@EW Th|The add(ess i XTOE ess mat cheg 58— nfgge
address, and the dec@d:np npans furt ek:qEEFrating an en i n—Sqn | _Por
operating said 20 r«ﬂg?:/in; means ahbls dEEddi ng; an anal yzi ng=rgang
coupled to the d@gd reahs_and I8P sirE -t o t he decod®® pa
structure field, e yz{ g means BE dpall & of anal yzi ig=&fe | =3
i denti fyi ng mean¥an erating a BSSg dnal| i ndi cat i of 24
occurrence of the @t t pne addr8E S tHe informatton et;| and
wherein the rec i n ns| oper at es &b tREHI gl power i1 porjse to
the generation of ~t hiRikd Ab-sTYnalS BB Eegi-yilngrreans gddi 5 H —-
o : : —= So o { @D =
perating in the =, - o = ¢ (= o
S x coo <= o =1 | =
[1. o= 888 ==/ e i e N
= =k SSSEH |mw === puEmy
=1 ] = —= b U =] =S
=] [ = == =1 =
Lad b —
= = L&
=1 =1 ) =)
=] 1= = =w 2 BEq S
=1 [ s | s \ B[ s
= —_— =]
DO~ T Z2XE) N N o[BS _
= = g == =93 % =
g B I~ « =] |~ 828 =
R g — - _
= % BE= =zzEEf—=
=21 — =) =
OO0 — QOO . —
sSsB] =" s-sEE{ =~ S=sH |=¢
N - x = = ST =B = =g X =
SSSEET == ==3s _ 1 3=
S S SH-E - SoS & f— N —ﬁ{”,,
SS S SS3s e == N
SR - e poerd e o
sosE [ » 288 =] [ @ =
ocool-=2 =1 = <
=== =1 a= T = o= =) <
8888 1= T8 EHr— ==
2o = =8tk = =
—— Q. N== =1
N\ Feat=| == | =5 = ==
S8 w
- Ll tad
S-3 a8 = ™~ a = @ =
= = =£
OO O] = \ -C -C
888 & & &
— g g— Q. - — . g d — g — ——
SSo = Q) = =
QOO N <
S S SN\ \*:F N
SSE ~ D N\
—SZ= 9 o ~ ) »
T T T ¢ ~ -« ) -
- ~



30 high power node in response to the generation of the enabling signal,
and the receiving neans operates in the | ow power node when the tim ng
sighal and the enabling signal are not generated. 35 38. The
selective call receiver of claim37 wherein the decoding neans is further
capabl e of operating in the | ow power nDde when the timng signal and the
enabling signal are not generated. A communi cati on system capabl e
of transmtting and receiving a signal Efgsentlng a forned i nformation
packet which has |located therein a nessag ield and a packet structure
field, the nessage field including an 5 address and information associ at ed

wth the address, the packet st | e{gh i ncl uding an identifying
|%BA8F

signal for |dent|fy|ng the | oca € address within the information
packet, said commup sing: a base station neans
including a termn orm ng the inforitB#i on packet, wherein
the term nal neansj ljocates theRp@§ﬁﬁgp éneld and tie packet structure field
aans further including a

packet structure encoder'ﬁeans coup ed to the term nal neans for generating
the 15 identifying signal, e i depggi fying signal is indicative of

the location of t R{AMBE£|~ ormation packet, the packet
structure encoder p e identifying signal
within the
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packet structure field of the formed i nformation packet, 20 and said base
station neans further including a transmtting neans coupled to the
termnal nmeans for transmtting the signal representing the forned
i nformati on packet; and a selective call receiving neans having a unique 25
address, the selective call receiving nean? igcluding a receiver neans
capabl e of operating in a high power nbde H‘ rder to receive the- signa
representing the infornation packet and othermnse bei ng capabl e of being
oper at ed in a lower p gé‘ug means 30
means and bei ng
capabl e of decodi ng t : ‘=t|on packet and
extracting the packet >tructure T|e d. yt he decodlanneaﬂt22|thher bei ng
capabl e of decoding the at i on associ at ed

with 35 the ress il ddress, the decoding
means f urt hef Aggreratifg—amremabt g bgnal

for operating the receiver
means whi |l e decodi ng, | and t he sele Ve cei ving neans further

i ncluding an -53- ahalyg ng-+ 6§§P st he decodi ng nmeans and
responsive to the dic ed pac -tAQPR§§$u QUNpeI or anal yzing the
I denti fying signal il gener ati ng ti A I ndi cative of the

occurrence of the addfess wherein 5 thy 6ce|V|ng means operates in a high
power node in '
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response to the generation-of timng signal, and the receiving neans
additionally operates in the high power node in response to the generation
of st he enabling signal, and the receiving nmeans operates in the | ow power
node when 10 the tim ng signal and the enabling signal are not generated.
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