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This invention relates generally to multi-media systems,
and more specifically to multi-media systems utilizing a
paging channel for communications.

10 Background of the Invention

Multi-media systems combine graphics, sound and text
information, to present an interesting and informative
presentation to the user. Such presentations find

15 applications ranging from educational and informative
presentations to ‘games. The use of sound and graphics is an

important tool in capturing and holding the interest of the
audience.

Multi-media systems generally utilize a work station,

20 personal computer, or a portable computer, with sound and
graphics capabiiity. Because of the large files used by these
systems, files are either maintained locally on a high
capacity storage device such as an hard disk drive or on a
file server using commuﬁicating with the multi-media terminal

25 wvia a capacity communication channel. B

Paging channels offer an excellent means for
communicating with groups as well as individuals. The uses
of multi-media presentation are advantageous because of their
ability to hold the interest of the audience. It would also

30 be highly desirable to extend multi-media presentations to
small portable products. However without special processing,
large multi-media £iles could totally block a radio paging
channel.

Thus what is needed is a method and apparatus for

35 reducing the amount of data transmitted while maintaining an

interesting and informative presentation to the user. Wwhat is
. __further needed is a multi-media system that reduces the
quantity of data to be transmitted and formats the data to be
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PCT/ US96/ 10349 receiver for receiving messages, tethevents, graphics events,
audio events and multi-media commands transmitted over a radio
. 10 frequency channel. The multi-media commands contrel a multi-
media event presentation that includes concurrent presentation
of text events, graphics events and audio events. The multi-
media receiver includes a memory, that stores the messages
received, the preprogrammed text events, graphics events,

15 audio events and the multi-media commands which are directed
to the multi-media receiver. The multi-media receiver is
coupled to a controller, that responds to the multi-media
commands stored in the memory, for scheduling the retrieval of
the preprogrammed text events, graphics events and audio

20 events stored in the memory. The multi-media receiver alsoc
includes a presentation device, that responds to the
preprogrammed text events, graphics events and audio events
retrieved, for providing a multi-media event presentation.

Accordingly, in a second aspect of the present invention

25 there is provided a system for transmitting messages and
multi-media presentations to a multi-media receiver. The
system includes a multi-media messaging terminal. The multi-
media messaging terminal has a controller for the preparation
and transmission of a multi-media presentation, and multi-

30 media files. The multi-media files include user programmed
;ext events, graphics events, audio events and multi-media
commands, The controller of the multi-media messaging
terminal is coupled to a memory., for storing the user
programmed text events, graphics events, audio events and

35 multi-media commands, and a multi-media interface. The multi-
media interface provides a interface to transfer the multi-
media files being transferred from the multi-media messaging
terminal to a paging system. The paging system has an encoder,
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Accordingly, in a first aspect of the present invention there is
provided a nmulti-media receiver that includes a recei ver for receiving
nessages, text events, graphics events, audi o events and nmulti-nedia
commands transWQ%@8838ver a radi o 10 frequency channel. The mECT/USAGIS4S
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terminal and associated paging transmitters of FIG. 1,
providing multi-media transmission in accordance with the
present invention. '

i5 FIG. 3 is a electrical block diagram of the encoder
multiplexer shown in FIG. 2. '
FIG. 4 is a electrical block diagram of the multi-media
"terminal shown in PIG. 1.
FIG. 5 is a diagram illustrating an example of a
20 multimedia presentation that has a audio, graphics and text
presentations taking place concurrently that is transmitted
with the system shown in FIG. 1.
FIG. 6 is a flow chart showing the steps taken to
produce the multimedia presentation of FIG. 5.
25 PIG. 7 is chart depicting an event file of the type
used in the multi-media presentation illustrated in FIG. 3.
FIG. 8 is chart depicting a command sequence file that
directs the multi-media presentation illustrated in FIG. 3.
FIG. 9 is a flow chart depicting the steps used to
30 1locate memory in the multimedia receiver of FIG. 1.
FIG. 10 is a diagram illustrating the use of the four
independent channels of the FLEX™ protocol used to provide

preprogranmed text e S raphics.events_and_audi 0 events. retrieved,
for providing a nmul t%d?‘agﬁvghfop%eggﬁgﬁ??oﬁ a communic ﬁ%;%? cﬁ%&eg;" in a

. multi media transmission in the systém shown in FIG. 1.
FIG, 11 is a diagram illustrating the use of a single
. 35 channel to provide multi media transmission in the system

shown in FIG. 1.



and transm ssion of a multi-nmedia presentation, and nulti- 30 nmedia files.

*The nmulti-nedia files include user programed text events, graphics
events, audio events and nulti-nedia commands. The controller of the
mul ti-medi a nmessagi ng termnal is coupled to a nenory, for storing the
user programmed text events, graphics events, audio events ﬁé@\
mul ti-media coMR®87nd a nulti-media interface. The mul ti - péﬂ% 0349
interface provides a interface to transfer the nulti- media files being
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Descxription of a Preferred Embodiment

FIG. 1 shows a block diagram of a communications system
. 10 100, such as a paging system, providing multi-media program
transmission in accordance with the present invention.

By way of example, a paging system will be utilized to
describe the present ihvention, although it will be
appreciated that other communication systems transmitting

15 multi-media programs will benefit from the present invention
as well. A paging system is designed to provide service to
a variety of users each requiring different services, such
as alpha paging services, numeric paging services and voice
paging services. Paging systems can also provide

20 specialized services such as information services, and
multi-media program transmission described herein. Examples
of multi-media programs are information service message,
-advertisements and instructional announcements directed at a
individual or a group of users. A multi-media user composes

25 a program consisting of a sequence of new events, previously
generated events and or library events using the multi-media
terminal 116. The multi-media terminal 116 processes the
program and produces a series of audio event files, graphics
event files and text event files, and a multi-media command

30 file. The multi-media terminal 116 transmits these files
via a communication link 118 to the multi-media messaging
terminal 106. A caller may also originate a conventional
page by communicating with a multi-media messaging terminal
106 via a telephone 102 through a public switched telephone

35 network (PSTN) 104 and a PSTN connection 120. The multi-
media messaging terminal 106 encodes the files received from
the multi-media terminal 116 or the messagé received from
the paging user as paging messages and places the encoded



FIG 1 is a block diagramof a conmunication system provi di ng
‘mul ti-media transm ssion and presentations in 10 accordance with the

present invention. FIG 2 is a electrical block diagramof a

pagi ng term nal and associ ated paging transmtters of FIG 1,

providing multi-nedia transm ssion in accordance with the resent

i nvention. 15WO97883% G 3 is a electrical block diagram of t?&@?ﬂ?@m
mul ti pl exer shown in FIG 2. FIG 4% s a electrical block di agram
of the multi-nmedi rm : ' I 1. . i
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FIG 8 is chart mdepiflidfy® oFOFFAASMBEEMAN Covdrifgt A2t ferenttigeRiraphhie
mul ti™media presentgtion iélu%s&%.at din H.G 3. _ FIG 9'is a flow
chart depicti ngairﬁ% s?aétbsb used 5e§0a I‘Bec]élte menory in the multinmedia
receiver of FIG 1. The multi-medialgervice diuhgcuhbelr| basratiygi-meddge of
the four . ingdepepdentiThadreckrsceividy neldagrlsl hnlr 840 ventad to provide
mul ti media éransrri Bsign ‘irenttshe syssem shown id1 Fg%_lé (2 EIG 11 S
a di agram i 17 usBFEPPHRES tHENSe BHILC FYHE 53¢ BHARACTES SBRRE Sl ¢ i
medi a transmni sstranspitied syerem radighgnnel AnG for presenting a multi
media event presentation. The signal transmitted from the
transmitting antenna 110 is intercepted by a receiving
antenna 112 and processed by a multi-media receiver 114,
15 The multi-media receiver 114 user being paged is alerted and
the message is displayed or annunciated depending on the
-~ type of messaging being received.
An electrical block diagram of the multi-media
messaging terminal 106 and the paging transmitter 108
20 utilizing the digital voice compression process in
accordance with the present invention is shown in FIG. 2.
The multi-media messaging terminal 106 shown is of a type
that would be used to serve a large number of simultaneous
users, such as in a commercial Radio Common Carrier (RCC)
25 system. The multi-media messaging terminal 106 utilizes a
number of input devices, signal processing devices and
output devices controlled by a controller 216. '
Communications between the controller 216 and the various
devices that compose the multi-media méssaging terminal 106
30 are handled by a digital control buss 210. It will be
appreciated that the digital control buss 210 can be
extended to provide for expansion of the multi-media

* messaging terminal 106. .
The interface between the PSTN 104 and the multi-media
. 35 messaging terminal 106 is provided by a plurality of PSTN

connections 120. It will be appreciated that the plurality
of PSTN connections 120 can be either a plurality of multi-
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4 FIG 12 is a flow chart showi ng the steps taken during a
mul ti-media presentation using the nulti-media receiver of FIG 1.

FIG 13 is a electrical block diagramof a multi-nmedia 5 receiver of FIG
1 in accordance with the present invention. Descr.i tl%ﬂ of
a Preferred EnUYY7RSHT FIG 1 shows,a bl ock di agram

conmruni cations system 10 100, such as a pagln% system providing
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to provide service to a variety._ of. users eac uiri ferent
services, such ReCceRsaxy,RITPAL; ?@ﬁ, : BigrRati pa&?ﬁgrg $1PRes and
Voi ce synchronization, de-multiplexxng, analog to digital and

digital to analog conversion, dual tone multi freguency.
(DTMF) decoding and generation, modem tone generation and
decoding and regulatory protection reguirements for

10 operation of the paging terminal in accordance with the
present invention. _As will be described below, request for
service and supeivisory responses are controlled by the
controller 216. Communications between the telephone
interface 204 and the controller 216 passes over the digital

15 control buss 210. _

A multi-media interface 208 provides a communications
interface between the multi-media messaging terminal 106 and
the multi-media terminal 116 via the communication link 118,
for the purpose of transferring multimedia files. 1In the

20 case where the multi-media terminal 116 is located remote
from the multi-media messaging terminal 106 the multi-media
interface 208, for example, is a conventional modem and the
communication link 118 is typically a leased phone line. 1In
the case where the multi-media terminal 116 is collocated

25 with the multi-media messaging terminal 106 the multi-media
interface 208, for example, is a RS232 interface.

The processing of a page request, for example, in the
case of a numeric messaging, proceeds in the following
manner. When an incoming call is detected, a rgquesﬁ for

30 service is sent from the telephone interface 204 to the
controller 216. The controller 216 is programmed to perform
all of the signal processing functions required to complete
the paging process. The controller 216 prompts the
originator for a DTMF message. The telephone interface 204

35 receives the DTMF digits generated by the originator’s
telephone and generates a digital message corresponding to
the DIMF digits received. The digital message generated by
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servi ce nessage, advertisenments and instructional announcenents
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116. Thfe rrulOI ti-gg@ittalggﬁaﬂ@aintk&@_a%owi%é éc{ﬁg‘%l_eld +B' 8 f@if@%da@?!_cles a
and o mul 1 med: ARt AL ankap BRI AR cPHARA A TP
these files then contooilen it6.on Thenkadisy tencodernlk8i emealias rihesdgtag
termnal 106. Afa LesuiBybRd $adihlgIbpatscdt .Co@f%%&aﬂﬁ% the pAfAROY
commuii cating with a l'ti-pedia nes gkn te nynaa Qﬁ Vi a t'el ephone
102 t hr ough plﬁﬁqtt?cg#t‘@‘l‘g‘zteelaeﬁﬁ%ﬁe %‘gw?me‘{%ﬁdrtﬁ ( PEYRFEAITR %ﬁﬁ a PSTN
cpnnegtion_lZO. Qﬁgnaﬁihgiprotoca&yﬁanheasaghggmmtmrdmamFLEmﬁ éambilgsof he
e vearon "Efbootal I LB EEL0L (G SlbnBrRe
signaling protocols, such as the POCSAG 2400 paging protocol
can be utilized as well. The controller 216 directs the.
10 encoded data generated by the paging encoder 228 to be
stored in a data storage device 226 (such as RAM or magnetic
media such as hard disk drive) via the digital control buss
210. At an appropriate time, the information in the form of
encoded data is downloaded into the transmitter control unit
15 220, under control of the controller 216, wvia the digital
control buss 210 and the information is transmitted using
the paging transmitter 108 and the transmitting antenna 110.
The paging transmitter 108 includes a four level
frequency modulation (FM)_modulator 230 for modulating the
20 encoded. The FLEX™ protocol provides data transmission at
1600 bits per second (bps), 3200 bps and 6400 bps. The
FLEX™ protocol operating at 6400 bps transmits 3200 symbols
per second with each symbol representing two bits. The
following table illustrates the relationship between the
25 Dbits and the FM shift levels.

BIT O BIT 1 F FREQUENCY
1 4] C .

arrier + 4800 Hz

—

1 1 Carrier + 1600 Hz
0 1 Carrier - 1600 Hz
0 0 Carrier - 4800 Hz

FIG. 3 is a electrical block diagram of the paging
encoder 228 used to implement the four channels provided by
30 the FLEX™ protocol. The four channels provided by the
FLEX™ protocol are herein referred to as subchannels and are
interleaved for transmission on a single carrier frequency.
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5 nessage in a transm ssion queue. Pagi ng nessages are al so herein
referred to as selective call nessages. At an appropriate tine, the
nmessage is transmtted by the paging transmtter 108 via transmtting
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The encoded code words from the four frame encoders 314

L

are interleaved on a bit by bit basis in an interleaéer and
15 . phase multiplexer 316. The interleaver and phase
multiplexer 316 rotates through four phases, and during the
first rotation, phase one, the interleaver and phase
multiplexer 316 selects the first bit of the encoded address
and text code words. In phase two the interleaver and phase
20 multiplexer 316 selects the first bit of the encoded
graphics code words. In phase three the interleaver and
phase multiplexer 316 selects the first bit of the encoded
audio code words. In phase four the interleaver and phase
multiplexer 316 selects the first bit of the encoded command
25 code words, completing one rotation. Phase one of the
second rotation follows phase four phase of the first
rotation. The interleaver and phase multiplexer 316
continues to rotate through the four phases advancing one
bit per rotation until all of the code word® are
30 interleaved. The output the interleaver and phase
multiplexer 316 is coupled to the digital control buss 210.
Interleaving allows the simultaneous transmission of the
text event files, the graphics event files, the audio event
files and the multi-media command files which provide multi-
— 35 media commands, thus significantly reducing the time
required for transmission of all of the files.
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‘conpose the nulti-nedia nessaging termnal 106 30 are handled by a digital
control buss 210. It wll be appreci ated that the digital control buss
210 can be extended to provide for expansion of the nulti-nedia
messagi ng termnal 106. The interface between the PSTh”&%%{ggg t he
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. , ) ) call per |iLne
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by a tel ephone 'r%% %ﬂ%ﬁ?&d%%te;ﬂfn&f'ﬂ%hq_%lh%gf LAck 204 spteyedes the
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generati on, mdgﬂiéi){fg grﬁﬁq:riah.éaﬂa a&gLsentart::‘Lon.s;. The central processing
: unit 350 includes a mass storage device 356 such as a hard
disk drive for the storage of the multi-media files and the
10 storage of records of memory usage in the multi-media
receiver 114. A multi-media interface 360 provides a
communications interface between the multi-media terminal
116 and the multi-media messaging terminal 106 via the
communication link 118, for the purpose of transferring
15 multimedia files.
FIG. 5 shows an example of a diagram depicting a multi-
.media presentation in accordance with the present invention.
.The originator of the multi-media presentation plans the
-sequence of events which produces a presentation that best
20 conveys the information the originator is intending to pass
to the receiver. Such a presentation, for example, can
consist of the series of events such as described below.
For the purpose of explanation, three time lines are shown,
an audio channel time line 402, a graphics channel time line
25 412, and a text channel time line 430. The audio channel
time line 402, the graphics channel time line 412, and the
text channel time line 430 play concurrently and
- demonstrates how a series of related events can be mixed to
produce an attention holding presentation. The program
30 starts at time mark t0 where a first introductory audio
event 404 is started followed by a first text event 432
started at time mark tl. Next a second audio event 406 is
* started at time mark t2. At time mark t3 a first graphics
event 414 is started. At this point, audio events, graphics
‘ 35 events, and text events are playing. Starting at time mark
t4 graphics event 416 is started followed by an alternating
sequence of graphics event 420 and graphics event 416. The
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descri bed bel ow, request for service and supervi sory responses are
controll ed by the controll er 216. Conmuni cati ons between the tel ephone

I nterface 204 controller 216 passes over the digital ,[']gg g
buss 210. @qu}o%mjl ti-media interface 298 provides a con*%rﬂérnl caﬁ ons
i nterface between the nulti-nmedia nmessaging termnal 106 and t he

mul ti-medi a terwalgrapbics cevdntsc aimenhatd iaon Himeks1t8, t7, t®rardelo

pur pose of tran§ q’dcﬁﬂg%té@% ghihgoaléﬂéwe 29 tﬁaéﬁev%@@é ges

multi-nedia ter ["ocat e fromthe nulti- la’
messagi ng ter ni rﬁﬂ 2 G6oPR TRNY eVRRY 434. A% tE eatBiDBRUYR &XERHpIFE is a
conventional nodatarted sheultanepasnwinthabn®rod ithée i:llxﬁngést:yrpiﬂﬁé lseridseased

hone line. .lIn e | 16
(F:)ol | ocat ed Zg vﬁ% F%%?n&@fxﬁ %&iégrgmgg%%égngnﬁ% nallﬁ%lgjté)1 1%1?11 cdxf%ludln
interface 208, fandiexafpre 430 STRBR3gs|eYeny 428 and text. evEpt #iftarsi ng

of a page requesdtarfted, ea@ﬁﬂ&,mlgnthgeprogr@@se of a numeric messaging,
pr oceeds mthefollq: call is detected, a

request for 30 servi te gg %%rﬁpﬁrnrg%:}\#vgeﬁ%pﬁgpfxﬁﬂéﬁa%v S5 <ﬁﬁnthe
controller 216. cAinsistnef @ |aaticcodisphry prrmegrios pef feneventy [thet t he

si gnal procagsi n& éa&cbremscirr@qw aegrée &E)trHﬂ:QdaQ:lon t@ﬂnmm ﬁ?fé)%&aio
OI‘I% al or

The controller

tel ephone i nt erfegeé#’f §5°°Ifsé't,sé'1 9&s° W"d’i'&??‘%t’g‘é’n & aﬁv(ﬁ?%g)?rt ﬁe

ori gi nator' Plt@léphmnehmrgewenat thata mhpgiatal unbsk e aour dsipendifng t o

the DTMF di gl ts RCQVURE. nddedlipietal. ”W%ﬂ%rétﬁ%xba/ melody that
repeats.

15 FIG. 6 is a flow chart depicting the steps taken to
produce a multi-media presentation. These steps are
performed using the multi-media termipal 116 coupled to the
paging terminal via a communication link 118. The process
starts in step 502 when the originator inputs the series of

20 events that compose a presentation. The multi-media
terminal 116 develops a program script comprising the list
of events and time markers in step 504. In step 506 the
multi-media terminal 116 searches a library of preprogrammeci
event files stored in the multi-media terminal 116 and a

25 1list of event files that were developed for previous
programs that are still stored in the multi-media receiver
114. When no event files are found matching the events in
the current program, new event files are developed in step
508. 1In step 510 a list is developed of event files that

30 must be transmitted to the multi-media receiver 114. A more
detailed explanation of the event file will be given below
in reference to FIG. 7. The multi-media terminal 116
maintains a list of event files that are stored in the
memory of the multi-media receiver 114, and event f:.les that

35 are still in the memory of the multi-media rece:.ver 114 are
not resent. This reuse of event files reduces the quantity
of data that must be transmitted to the multi-media receiver
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7 the tel ephone interface 204 is coupled to a pagi ng encoder 228,
via the digital control buss 210, under the control of the controller
216. The pagi ng encoder 228 encodes the data into a suitable paging

protocol. Preferably the paging 5 protocols utilize a well-known di§%$al
sel ective calW“””mégbnaling prot ocol, such the Motorol a PIEUSIAGHY
of protocols. It will be appreciated th ot her hi gh speed

signaling proto S, cgmcé}s e pa 'E%gumcgéggﬁg : ccan be
utilized as melﬁghThef%ont oPFgrtg‘G |[é§ﬁ%§%§hg encode cgafg gener at ed
by the paging eRe¥8ipPedg (Theppulti-media fommandjgedancs dgeadéiite 226
(such as RAM or 1iBghingi time matRéra abdeventh@idesdi skattirdanee)tovba shertkdit al

control buss tziﬂesé‘?ﬁ)% %%%ie;g_% | atg 1408 dettgfl&ﬁ‘f&ﬂﬁtniagaf’h%% PE)TISOF "

of * encoded &ata Is d Into the transmtter control un
220, under c®nt COPMBRdtSRAVSNSEr WiLLE b 15Lven belpw i giqf@rence gonFE®1 Huss

210 aﬂd the i nf gheahewraudid e¥aatl £ikes uateGransmibeedagi Bgepr 8050 tTigs 108

o e Lo SRk AU chigs pre MIBHANLID {F WIS WE) 146

modul ati ng the new text event iles are transmitted in step 518, and the
multi-media command sequence is transmitted in step 520.

10 Step 514, step 516, step 518 and step 520 are shown in FIG,.
6 on an equal level to indicate that they can be transmitted
simultaneously utilizing the four channels provided by the
FLEX*™ protocol. However it will be appreciated that their
order of transmission can be arbitrary.

15 FIG. 7 shows an example of an event file 600 in
accordance with the preferred embodiment of the present
invention. The format shown in FIG. 7 is used for the audio
event files, graphics event files and text event files. The
file starts with a file identifier 602. The file identifier

20 602 comprises a name and an extension identifying the type
of file. For example, Name.AUD for an audio event file,
Name .BMP for a graphics event file and Name.TXT for a text
event file. The time stamp 604 indicates the time the file
was transmitted and is used to help purge the multi-media

25 receiver 114 memory of old event files when memory must be
cleared for new event files. The run time 606 indicates the
total run time of the event and is used to plan the program.
The memory location 608 is used to specify the location in
the memory of the multi-media receiver 114 whére the event

30 file is to be stored after the file has been transmitted by
the multi-media messaging terminal 106 and received by the
multi-media receiver 114. The data 610 is the audio event

. file, graphics event files, or text event file data utilized
for the multi-media presentation. The file preferably ends
. 35 with an end of file marker 612. '
FIG. 8 shows an example of a multi-media command
sequence file 700 generated in accordance with the preferred



20 encoded. The FLEX[err] protocol provides data transm ssion at 1600

“bits per second (bps), 3200 bps and 6400 bps. The FLEX[ err] protocol
operating at 6400 bps transnmits 3200 synbol s per second with each
synbol representing two bits. The following table illustrates the
rel ationshi p bgipemagssyhe 25 bits and the FMshift |evels. “PCT/USI6/10349
BITO BIT1 FREQUENCY 121 0 Carrier +
4800 Hz 1 1 Carrier + 1600 Hz 0
1 Carri erembotd@genkzof the present ifivention. (Fhe file &hartsrwitl g0
Hz Flf31e3 taentiel ept7dral Thbogk: di 8863 Bfer! RO2P8EMPIises a

encoder 228 used to inplenment the foyr channels provided by 30 _the .
FLEX[ err] prot odB™€ a%ﬁeaPoﬁ?“?ﬁEﬁWeﬁgeﬁFbgyﬁ%% tHee as ?l%ﬂ&tﬁrTedla
prot ocol are hercmmmandf eequent® fhsles 700hafior| examplleyr dtame .CMDt erAeaved for

EE??BELZ?ES?, 8“ Predd@a® bR £t4ft [HiRBUEREYd 704 is provi¥Ra%¥60888diry a

program start time when the program is intended to start at
a specific time. 1In the case where no specific start time
is specified this field should be left blank. Following the
presentation start time field 704 there is a series of event

10 groups. Event group 710, for example comprise a time mark
t0 706 and an audio file pointer AP1 708. The time mark to0
706 specifies the time from the beginning of the program
that the events in this event group is to start. 1In this
case, because this- is the first event group in the program,

15 the time mark t0 706 will be zero. The audio file pointer
APl 708 is a vector to a memory location in the multi-media
receiver 114 where the first audio event file 404 is stored.
Similarly event groups 712,714,716,718,720,722,724,734 and
736 each specifies a time mark and a vector to a memory

20 location in the multi-media receiver 114 where the
associated event file is stored. :

Event group 726 is an example of an event group where
two events are started at the same time mark. Here at time
mark t8 728, audio event file pointer AP3 730 points at a

25 memory location in the multi-media receiver 114 where the
audio event file 408 is stored and graphics event file
pointer GP3 732 points at a memory location where the
graphics event file 420 is stored. Event group 738 is an
example of an evént group where three events are started at

30 the same time mark. Here at time mark tll 740, audio event
file'pointer AP4 742 points at a memory location where the
audio event file 410 is stored, graphics event file pointer
GP5 744 points at a memory location where the graphics event
file 428 is stored and text event file pointer TP4 746

35 points at a memory location where text event file 438 is
stored. '



8 The buss interface 304 is coupled to the controller 216 t hr ough
“‘the digital control buss 210. The buss interface 304 under control of
the controller 216, directs data files to an appropriate buffer. In the
present invention, audio 5 wevent files are tenporarily stored in a first
buffer 306 £ event files are stored in a second b t ext
event files af%ggﬁﬁpgd in the third buffer %30 and nmulti - Lg%@égégguﬁnand
files are stored in a fourth buffer 312. Theé outputs of the first

buffer 306, the secogggbujfﬁ aBQQth&g@deblibggngu{:ﬁ@rs@é& Fadat kg fourth
buffer 312 are ed to . rﬁgfmegcoders ich encode the data
154

using a (32; ?f d@‘?ﬁﬁ’e% 1a recelm c&F&8TcbBe wor ds
fromthe four fraaesehesiter ©£344 eventarfdlien6tep| ’eavéhie omla::bmedlhy bit basis

in an interl eavegg @Ne1151 ha%ﬁe?&éﬁ]ﬂ} RSN mﬁi@ ur| S g&ﬁﬁhggvg%sand phase

mul ti pl exer 316 rotates t rou hases, I 1 st
rotation, phase™3tBtaing 3 r"Fte@PFga‘a%r gteﬁtﬁggeusagen:m l"ﬁ BReEiznediR| ect s
t he f[rst bi t oﬁ:ebbﬁvmc‘tﬂd!ednaddsessthls repdriekd tdestetiviilyr dae bn phmse two

the i'nt erleaver q{g%gﬁ §?£%P| dﬁe'.‘oe:)’é@e%fﬁf{ th«i. 5%0&;;, of the

encoded grap 1ase three t I nt er eaver and
phase nul ti pl ex@?“’%&% @é‘?’b@t”se{’ﬁ’étff’r]ﬁ i reafyt ke R &sddd to thg mwnbttode
words. |In phasemkdiia tdumeivereflléairerstapd 8pRaseIn stépll&():;plt@eemul?»ﬁ:ﬁ-m@d:'&ct S

the first b'ﬁ Oftekﬂfngigcfﬂf]ge%eSQHH@é'dl@‘% %ngdv‘&'fdﬁ %{é%h.—gt ?%8”& the
rotation. Phase one second rotation ‘OWS ur phase of
the first r §% Fi‘dﬁea’ﬁﬁgelcﬁf-’é?¥e]axﬁerf%névﬁﬁﬁé}élmqn}%yexewhSEG
continues to rosaféitbemuglenblte fouwvyilladbée BHyapcoEEDProceeds directly

to step 816. The location of the available memory is added

to event file 600 at the memory location 608. The file is

15 then sent to the multi-media messaging terminal 106 for
transmission to the multi-media receiver 114.

When insufficient memory is available in the multi-~
media receiver 114 for the event file 600 to be transmitted,
the process proceeds to step 806 where the record is

20 searched for the oldest time stamp. In step 810 a check is
made to determine if the event file with the oldest time
stamp is part of an event that is scheduled to play in the
future. 1In the instance that the event file with the oldest
time stamp is part of an event that is scheduled to play in

25 the future, the process proceeds to stép 808 where a search
is made for an event file with the next oldest time stamp.
From step 808 the process proceeds to step 810. When the
event file with the oldest time stamp that is pot is part of
an event that is scheduled to play in the future is located,

30 its memory location is marked as available in 'step B12.

Step 814 makes a check to see if sufficient memory has been
made available. When sufficient memory has been made

- available, the process proceeds to step 816 and sends the
data to the multi-media messaging terminal 106 as described

35 above, When insufficient memory has been made available the
process goes to step 808 where additional memory is made
available. This process leaves the most recent event files



bit per rotation until all of the code words are 30 interleaved. The

“output the interleaver and phase mul tiplexer 316 is coupled to the
digital control buss 210. Interleaving all ows the sinultaneous
transm ssion of the text event files, the graphics event files, the

audi o event wd Hesiszand the nmulti-nmedia command files whi ch pfrRySeseo349
multi- 35 nmedia commands, thus significantlyareducing the tinme

required for transm ssion of all of the files. WO 97/ 08837
PCT/ US96/ 10349 in memory for possible future usage by messages afiG 4 is a

electrical bloc kstiiis%ﬁhéﬁt%uliﬁﬁ-lﬂédlhl cbRflads and es'uﬂs@qhei;ﬂimuiﬂﬁ-medla
mul ti-nmedi a tern1na%m% g IS_pr erab Y42 per sonal nﬁ% & & AC nputer
wor kst ati on can BYSSRHETLRRY: & ﬁu??? e e 8 F

audi o interface mhlﬁiameéikegr¢ﬁnntat35msaaddeumhrﬂﬂﬁhﬁﬂBiﬁecouprﬁmhttﬁnIhy
central pr00%88'5191&4;%méwiiﬁdﬂah?rguaﬁeéeiai CORPQR1 98 dpprec i | N9

mul ti-nmedia presentations he cenfral process|ng udes a
mass storage deviiar 386 BIRFPSK desgxiged caﬁ.aslksqme\,gerépmﬁé %’?o’?%e of
the mul ti-nmedi a filtdsmaddathecedifrest adlagasofeXlecormts wdfllnalsoybeisage in the

muj ti-media appreciated that other memory management processes can be

used as well. .

10 FIG. 10 is a diagram illustrating the use of the four
independent channels provided by the FLEX™ protocol when
transmitting a presentation to the multi-media receiver 114
in accordance with the preferred embodiment of the present
invention. The FLEX™ protocol provides four communication

15 channels illustrated as channel_1 902, channel_2 908,

' channel_3 914 and channel 4 922. In this example channel_1
902 is being used to transmit the audio event files 904 and
906. Channel 2 908 is being used to transmit the graphics
event files 910 and 912: Channel_ 3 914 is being used to

20 transmit the text event files 916, 918, and 920. Channel_4
922 is being used to transmit the multi-media command
sequence file 924. In the preferred embodiment of the
present invention, the event files and the multi-media
command sequence file 924 can be transmitted in random order

25 and intermixed with other paging traffic. It will also be
appreciated that event files and the multi-media command
séquence file 924 for a program with a delay start time can
be held in a queue until a low traffic period is experienced
before transmission, for example, in the evening or at

30 night. The FLEX™ protocecl uses a 128 frame cycle that
repeats every four minutes and is synchronized to the time
of day. The multi-media receiver 114, by counting the FLEX™
128 frame cycles, derives an accurate time of day indicator
that can be utilized to start multi-media presentations at a

35 specific time specified in the presentation start time field
704.



receiver 114. A multi-nedia interface 360 provides a communi cati ons
‘interface between the nmulti-nedia term nal 116 and the nmulti-nedia
nmessagi ng termnal 106 via the comuni cation |ink.118, for the purpose
of transferring 15 nultinedia files. FIG 5 shows an exanple of a

di agr am depi c I ti- medi a presentation in accorda | e
G el it

present inventi The originator of theggmlti-nmedia pres pl ans
t he sequence of events which produces a presentation that best 20 '

conveys t hg i Rf or mat i.i‘ﬂﬁl.t tltfl_e ier h}ghma&%miflﬂd%ttﬁ‘ad'iﬂg {1 RARS off siiiﬁglé he
recei ver. Such a,_presentatian, r exanmpl e, ca ons eries
of events such Sggﬁ%?g? ey J%&Fo&.y a p%?écflhéﬁ?ﬁfp‘dgﬁno#ﬁ&“g’l asﬁ‘h‘% %‘ﬁ,
three time |inetharRoGHGvprotocodn foxlitragkaihbing ardseptagionatyridighi cs
cﬂan n.e: time | |ﬁﬁl‘_@§-mé4@i2% rapdidet e:ﬁi_a: qha%@abrfaaxg@e |vlri:191 430 T%térbﬁaé@dtzlﬂ' 0
channe ime_|ing , graphi ¢cs .channel ti i ne , an e

t ext channelgtiﬁﬂ£?$ﬂgmﬁéefgggﬁ Bfé%ﬁﬂ?éﬂ?@?téﬂﬁ' qa“ﬁéﬂﬁﬁ rates how a
series of rel at comewsinations bbanhekdis dllustpated s avmaundaatdon hol di ng
presentation. TRRaph&OrAH230 $hathPs AlxdrigT®, TBEHmdM ISR chhhaél

I ntroductory audio .. event 404 |1s started followed by a fir t ext. event
432 st ar t ed PERPFIHES Fgokeptialiy texdte E¥RAL o ©-To Vit ﬁgii?ged by
started at tineamdi& ¢@&ntAifilent 904 Kk il td -hiedsd corapindc sequenegefitlellsd i s

started. Atjdhi §2001 Mas AeHeRtC¥ENL S Qfsaplajrﬁﬁﬂj?és QURIMES £13801 1 6X6, QUGRL S
are pl ayi ng. Startln?&t time 4 gﬁl cs event 41671 s, started

mar k t4 gr c
followed by an SVERFEAiefs2 318¢cbprth &Fest 63 Bt e And I52BRICR)r aphi cs
event 416. The event file 2_912. 1In the preferred embodiment of the

present invention, the event files and the multi-media
command sequence file 924 can be transmitted in random order
15 and intermixed with other paging traffic.

FIG. 12 is a flow chart of a presentation process 1100
depicting the steps taken to play a multi-media presentation
using the multi-media receiver 114. The multi-media
presentations can be activated by a request from the user of

20 the multi-media receiver 114, or by an automatic activation
scheduled by the presentation start time field 704 in the
multi-media command sequence file 700. The user of the

multi-media receiver 114 can select and start a multi-media
presentation in a similar manner to selecting and displaying

25 a paging message using the user interface 1224. The
operation of the user interface 1224 is described below in
reference to the FIG. 13. When a presentation is selected
the multi-media command sequence file 700 associated with
that presentation is retrieved in step 1102. 1In step 1104

30 the multi-media command seguence file 700 is checked to see
if the presentation start time field 704 has an entry. When
the presentation start time field 704 has an entry, step

" 1108 checks to verify that the start time has passed.

Presentation's with a multi-media command sequence file 700

35 that has an entry in the presentation start time field 704
are automatically started by the multi-media receiver 114 at.
the time specified in the presentation start time field 704
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‘10 two graphics events alternate at tine's t6, t7, t8 and t10
produci ng an eye catching display. At t5 the text changes to a second
text event 434. At t8 a third audio event is started sinultaneous with
one of the changes .in the series 5 of alternating graphics eve

time mark.tll 5mﬁﬁphg audi o event 410, .graphics event 4§§Wﬁﬁﬁnﬁéét
event 438 are started, conpleting the pr& ram It can be

appreci ated that,fhe, eilseéeatéo C&_ns grt&ﬁ” St8dr Ao %hst @téseﬂtéet@y or

a series of sub- events L g eat u0|nﬁ egree of anlna%%
Sinmilarly the audF?rt éﬁF c%% %?tcBFrﬁ E FﬂﬁblﬁbﬁrﬁgﬁeF?t & event
or a pueri | i times hspacifiedent tltmtpmmsiunt staxtthaimenfiedd @94, the he

event has conpl effledi®ex8X3PhE FrafifitatTBhogYut bt in st@§p§§§§ {®forms
FIG 6 is a f]J]ow.chart de ctin

t ste s take r
mul ti-nedia g esERE TN ﬁ&gsggtgqe SR8, Vi v dRe ARG ChRE user
mul ti-nmedi a terndmait l]l&hdsufeatutre jtsh@rowdpdgtogfaaamﬁtaab gimuhtaneous

ori gi nat or i nput ApREegRits k8 8 oronp oF Bbkle' | IS e phUBEeh Woes
The multi - medi a not have an entry in the presentation start tlme field 704,
or the start time specified in the presentation start time
10 field 704 has passed, the process goes to step 1109. 1In
step 1109 the process checks the multi-media command
sequence file 700 to verify that all of the event files 600
specified in the multi-media command sequence file 700 are
present in the memory of the multi-media receiver 114, When
15 one or more event files 600 are missing, the process goes to
step 1122 exiting the process as described above. When all
of the event files 600 specified in the multi-media command
sequence file 700 are presen£ the multi-media presentation
is started in step 1114. In step 1114 the program goes to
20 the multi-media command sequence file 700 and gets the file
pointer or pointers associated with the with the first time
marker. The process starts playing the event files 600
located in meﬁory specified by the event file pointer or
files pointers. In step 1116 the process checks the next
25 event in the multi-media command segquence file 700. Wwhen
the next event in the multi-media command sequence file 700
is an end of file marker 748 the presentation has completed
and the process goes to step 1122 and exits. When the next
-event is another time marker, the process in step 1118 waits
30 for the time specified in the marker to elapse. - When the
time elapse in step 1118 the next event is retrieved in step
1112 and played in step 1114. The process continues until a
end of file marker 748 is found in step 1116 '
FIG. 13 is an electrical block diagram of the multi-
35 media receiver 114 in accordance with the present invention.
The signal transmitted from the transmitting antenna 110'is
intercepted by the receiving antenna 112. The receiving



termnal 116 devel ops a program script conprising the |ist of events

‘and time markers in step 504. In step 506 the multi-nedia termnal 116
searches a library of preprogramed event files stored in the
multi-media termnal 116 and a 25 |ist of event files that were devel oped
for previous rograns that are still stored in the nulti- | I ver
114. When no évgﬁ? es are found matching e events in g&ihﬁi?hﬁi@nt
program new event files are developed in sﬁép 508. In step 510 a list

I's devel oped of zﬁi‘_éﬂﬁafiif?st Qﬁfz%f’éh HaIgl r'%fée&’{ré?st y§4 £d i@ %‘Q?eﬂr‘éfi -medi a

receiver 114, nor e etal | ed, expl anati,on o e event file wll be

(3

gi ven bel ow 1204, prepesfss thertignal receingfi PY nbhf FeCELMIRY) anignna
mai ntains a |isiipfardemtodudessat hedeiater sutpat sighdle that ienaryeplitde
mul i - medi & recgleVehe Iddeoduil agueMrdddii b2 3o Féneilel! oliBobiRCs IGHRT Y
of thé multi-nedia recerver 1 are not resent. 'S reuse of event

files reduced tHh& gOEREeE o de-intepkeaviersd2fgst Fee tdeidskeriedved 1280
mul ti-nedi a receynehronizes with ¥ ¥OuUiBPhdses of the incoming data and

PCT/U896(1CB49 de-inte%ﬂeaves the four channels of a&éa in a ﬁ}éCeég éﬂgg 512
the nul ti-nmedi a conmand Sequence 1S

is the reverse of the interleaving process described above,
with reference to FIG. 3. The de-interleaver 1205 produces
10 four channels of encoded code words corresponding to the
four channels of encoded code words generated by the four
frame encoders 314. The first channel of encoded code words
is coupled to the address decoder 1242 and the message/text
event decoder 1244, the second encoded code words is coupled
15 to the graphics event decoder 1246, the third channel of
encoded is coupled to the audio event decoder 1248 and the
. fourth channel of encoded code words is coupled to- the
~multi-media command decoder 1250.
The address decoder 1242 decodes the address portion of
20 the FLEX™ protocol. The output of the address decoder 1242
is coupled to the controller 1208. The controller 1208
compares the address received with the unigue address stored
in electrically erasable programmable read only memory
{EEPROM) 1236 to determine if the data is intended for the
25 multi-media receiver 114. The outputs of the address
decoder 1242, the‘message/text event decoder 1244, the
graphics event decoder 1246, the audio event decoder 1248
and the multi-media command decoder 1250 are coupled to the
controller 1208 via the input/output circuit (I/0) 1240 and
30 the address data buss 1231. The controller 1208 stores the
event files 600 and multi-media command sequence file 700 in

the designated location of a random access memory 1234 for
retrieval later during the piesentation process 1100,
The controller 1208 is also coupled to a battery saver
35 switch 1206, a digital to analog converter 1210, améféﬁhics
display 1220, the user interface 1224 and the de-interleaver
1205 via the I/0 circuit 1240 and the address data buss 1231



devel oped. The nmulti-nedia command sequence is a file listing tine
“markers and event files that are to be started at these tinme markers. A
nore detail ed explanation of the 5 command sequence will be given below in
reference to FIG 8. The new audio event files are transmtted in step
514. The W Ics event files are transmtted in stepl,é.}?]
new t ext event es are transmtted in stepyl8, and the t|-rred9a
command sequence is transmitted in step 520. 10 Step 514, step 516, step
518 and step 52@ogf €héhvurpdse LEGCprovidés Othébaaddialoheyol 60 tieliweatioushat

t hey can be tra%gh{__#:ﬁ%( e”}hhﬁﬂe@&&% 2o dd v Ng 1 khe four channel s

provi ded by the prot oco ver it Wil be appreciated that
their order of t?gﬁslﬁ*il% Feddan preseprtation evige 1226 fneludesiidi an
exanpl e of an ewvgstr interflde 1224 macmﬂ,agmhmashdtbpwyeimo athe audio

erbodi ment 0 08-8Le8e N mme addlCHI LA ¢ TR MR nB"AN: Eh FiSank iy used

for the audi© 1 CS even es an even
The file st &pn¥eRieR %qu|n§e|aeﬁ@ofamplxﬁxyr'nﬁézfane $E@§k¢#ul§14zo 602

conpr:seshg nazggepdsef fa%éyfadenladenﬁrévad&btame L%B® withn fddd@o, For
exanpl e me 0 an au | ap

event file and K&fiE2 q’:? SLgn%ﬁe’rﬂdlﬁ'alténgTﬁgpt Fﬁ%e&%?po%lo

i ndi cates the t messapge, fands push battonsnomswidethasdfps thedider Hel dnputge
the multi-npgli @ 2Rmah&S ety %n%%l”%ﬂ@ri‘eégn‘é:d e‘i‘ﬁ@t ték d?&ré(iﬁﬁfbé‘r%r{%&aﬁwﬁ

be cleared f r eve g The run tine 606 | ndiCates th

total run tinme hese‘?/’é?#t &Yl ? Ggﬁomﬁfduﬁ‘i & ﬁésﬁ}wr%?ﬁ e Sfhe nenory
| ocation 608 isdisplayingpss gyaphécsoewnton gartion bfiethe multiomedia

mul ti-nmedia recgpp ggén%cwer %hhh%eﬂ?&aﬁiﬁcé Idl%ﬁgigtb% Spred after the

file has been transmtte a?/ [t - medi a g termnal 106 and
recei ved by thelncorporate graphlcs processor and dJ.sp ay dr.wer

15 digital to analog converter 1210 receives digitized audlo
data portions of the multi-media presentation from the
controller 1208 and produces an analog audio signal that is
coupled to audio amplifier 1212 and speaker 1214. The
battery saver switch 1206 provide a means of selectively

20 disabling the supply of power to the receiver during a
period when the system is communicating with other pagers or
not transmitting, thereby reducing power consumption and
extending battery life in a manner well known to one
ordinarily skilled in the art. '

25 The controllexr 1208 used in the multi-media receiver -
114 comprises a processor 1230, such as a digital signal
proceséor, a read only memory (ROM) 1232, the random access
memory (RAM) 1234, a crystal oscillator 1238, a counter
timer 1237, the electrically erasable programmable read only

30 memory (EEPROM) 1236 and the I/0 pircuit 1240. The
processor 1230 is preferably one of DSP56100 family of

- digital signal processors manufactured by Motorola Inc. The
ROM 1232 is used to store the instructions used by the
processor 1230 in performing the function used in the

35 operation of the multi-media receiver 114. The functions
stored in the ROM 1232 comprise a selector for initiating
the retrieval of one or more multi-media events, the FLEX™




mul ti-media receiver 114. The data 610 is the audi o event file,
‘graphics event files, or text event file data utilized for the

mul ti-media presentation. The file preferably ends 35 with an end of file
mar ker 612. FIG 8 shows an exanple of a nulti-nedia command
sequence file 700 generated in accordance with the preferred WO
97/ 08837 ezl 14 PCT/ US96/ 10349 PCT/USIAIA

12 enbodi ment of the present invention. %he file starts with a

file identifier seRgqidherind®idierhil tehiddFiRBIGNESStAe recd@ly and an
ext ensi on |denté;y|ng% he file as a nult%-nedla connggd sequence file
700, for exanpl SONRIRE D PIFTETY,FAYER IR WSar £PEi AEMP FYPRYD4 i s
provi ded to speqdoreasing fumgriam,sthet grapheicsh@vehiieppoogssing sfunattéoded
to start at | fi i ' : Mhere Ny SPEGLF Lo St tine
s specified thierory Sfedt ?ggegg??sbf&a§n%_.l\MéolaF’gwEﬁé ?ﬁﬂé‘%‘& .
present at i onost &4PHE AR PERRF 1) PagRRA T RRCHIONS.| o ThES eht uspd PFolbpe.
Event group 710,proeesseanii30 domptose tetpoErrymvariabled df&d aird an audi o

[)iegienggingt er AP %&gnpgﬁg LSRR  ohl qescr LS RBGVE ERatH§ didFe bhTREhe
messages 1235, text event file 1258, audio event file 1254,
graphics event file 1260 and multi-media command file 1256.

10 The EEPROM 1236 stores unique identification information or
address information necessary for the controller 1208 to
implement the selective call feature. Thé crystal
oscillator 1238 provides the basic timing signals for the
controller 1208 and is'coupled to processor 1230 and the

15 counter timer 1237. The counter timer 1237 is used by the
processor 1230 to provide tining functions.such as event
start times and time marks. It will be appreciated that one
or more of the elements that comprise the controller 1208
can be integrated into the same integrated circuit. It will

20 Dbe also appreciated that a digital signal processor can
perform of the functions of the de-interleaver 1205, the
address decoder 1242, the message/text event decoder, the
graphics event decodexr 1246, the audio event decoder 1248
and the multi-media command decoder 1250 as represented by

25 the functional block 1252.

As can be seen from the above description, the present
invention reduces the amount of data transmitted for a
multi-media presentation by advantageous use of multi-media
command sequence files and reuse of previously transmitted

30 event files. The resulting multi-media presentation can be
transmitted over a convention paging channel without
impacting system tapacity and will enhance user satisfaction

- and contribute to the commercial success of the system.
Additional multi-media presentations can be developed by the
—--- 35 multi-media originator which require only the a transmission
of a multi-media command file when all of the event files
are in the pager. Event files which are stored within the



that the events in this event group is to start. In this case, because
this is the first event group in the program 15 the tine mark t0 706 will
be zero. The audio file pointer AP1 708 is a vector to a nmenory

l ocation in the nmulti-nedia receiver 114 where the first audio event

file 404 is st Simlarly event groups

Oﬁﬁggm e
712, 714, 716, 718 720 935 724, 734 and 736 egch specifies a t PREUSHI340d
a vector to a nenory 20 location_in the nmulti=nedia receiver 114 where the
associ at ed event peigleg, i $nstloksedexample, can BeHepdagul 186aifrdremxanpl e of

" i . t th I k. He
an event group ences; V@?ﬂ(;éi?\%g%ga‘{n??g %%tlt n‘i‘e%tt Bgf?i%un%%lr%rg g?r a 25 re

at tine mark t 72§, aud er Al

menory |ocation PREERBERALIQRS jEEbaopdE¥ctRe trrnsmigeiont b the muldiiomedtat
file 408 is storecmmaddgfdyhi cs event file poi nter GP3 732 points at a
menory | ocatign where the graphics event file 420 is stored. Event
group 738 is an exanpl e of an event group where three events are
started at 30 the safeCt3¥® mark. Here at time mark tll 740, audio event
file pointer AP4 742 points at a nenory |ocation where the audi o event
file 410 is stored, graphics event file pointer GP5 744 points at a
menory | ocation where the graphics event file 428 is stored and text

event file pointer TP4 746 35 points at a nenory |ocation where text event
fille 438 is stored. _ _ -
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: m’iil IEHIHJI Imu'g!ka flow chart depicting the steps used to | ocat e
rrermry | a receiver 114 prior to transm ssion of an
event file 600 to the nulti-nedia receiver 114. Preferably the

mul ti-mediat 16 5 maintains a record of the nenory '

mul ti-nmedi a %8}@@%?% 114 and uses this rcicord to |dent|f;’}b§2%%8)r’&
multi-media files that can be overwitten. 12he process starts when an
event file is ready to be sent to the mupkixzmg nedia receiver 114 in step
802. In step 804 the multi-nedia 10 termnal 116 searches it's record of

the nmenory usage ip t . nulti-nedia receiver 114 for avail able nenory.
When suffi c&eng W%V#%aaﬁ%??lavfﬁ cfﬁlgrf)?b’é%SS proceeds directly

to step 816. The | ocat¥eneigert fer arsdising measryes s tatiedvent fhlement
file 600 at §hegPRpRids |eaki 8m&D8.aulie bibati il haNme et -heaide

mul ti - medi a rressa termn on to the multi-ned a
recei ver 114. Sitnai ﬁﬂ' gﬁ%‘fﬁ‘%ltctleghf’vﬁgn%rﬁaﬁ@s dJ\quPSB? axﬁeel’n&l%tel -
medi a recei ver maXtiopredize compand filescoontyobiing anowilticuedia event

process pr Oceedﬁrégeﬁﬁtt_aﬁﬁd%o@ M@ﬁﬂ&%&%ﬁ?f@n‘h?é’&éﬁ%ﬁ&igﬁ%f Ofestthe ol dest

time stanp. In Ste 810a etermne if the event file
wi th the ol dest &tf Frﬁ Yenys @ngs a‘&ﬁl%v%\‘ﬁntc%at is scheduled to
play in thelo f ut uatenemcrryt, heoupistdhriee stlidt rébeivaentfori stoxind the ol dest

time stanp is ppebsfdedtcRiebbal hala IRirtaBedEbe dod GriRlgd¥nt Ntext event
files, graphics event files, audio event files and the multi-
media command files received which are directed to the multi-
media receiver;

15 a controller, coupled to said memory and responsive to
the multi-media command files stored in said memory, for
scheduling retrieval of the text event files, graphics event
ifiles and audio event files stored in said memory; and
N a presentation device, responsive to the text event

20 files, graphics event files and audio event files retrieved,
for providing a multi-media event presentation.

2. The multi-media receiver according to claim 1, wherein the
multi-media event presentation comprises concurrent

25 presentation of a sequence of one or more text events,
graphics events and audio events.

3. The multi-media receiver according to claim 2, wherein the
multi-media command files comprise time marks designating

30 starting times for the sequence of the one or more text
events, graphics events and audio events.

4. The multi-media receiver according to claim 3, further
comprising a timer, coupled to said controller, for generating

35 timing signals, wherein said controller is responsive to the
timing signals and to the time marks for scheduling retrieval -
of sequence.of the'one or more text event files, graphics
event files and audio event files.
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25 the future S proceeds to step 808 where a search I s nmade
“for an eg \Wﬂvﬁ next ol dest tine stanp. From step 808 the

process R S¢ epr 810. Wen the event file with the ol dest tine
stanp that*is not is part of an event that is scheduled to play in the
future is located, 30 its nenory |location is marked as avail a | '
812. StepqgifWWEﬁés a check to see if suggicient menory h?%%g@%ﬁ&&&?
made avail abl e. When sufficient menory has been nade avai l abl e, the
process proceeds to step 816 and sends the data to the nulti-nmedia

messagi ng term pal,,10 .describ bove. ..\When i I £l ry .
has been nade agai?é%ﬁgﬁﬁﬁé%%&ihp?gggggego%%§§59ggge508 gg%%é¥éggéﬁgﬁﬁgﬁéﬁd
menory i s made contrehblentise resRPBSHYecER ssakhtdserhandpthe ekt maddat

]I;Icl'l'/ea <06/ 10349 com$h® #108E3heing received for autoxfztically_starting tfhe
. . A . in ry .for
possi bl 6 1 ut ir ePELEHHArETERFCBTRRER AL IO A faRE ARFLFINERH % diifands

and subsequent triing i mameds .a presentations. The nulti-nedia receiver 114
stores earlier mul ti-media presentations and until they are
overwitten by 5 a later, nulti-nmedia presentation, It wl|l be

appr eci at ed 6. The multi-media receiver according to claim 4, further

comprising a selector for initiating the retrieval. of the

10 sequence of one or more text event files, graphics event files
and audio event files, and wherein said controller is _
responsive to said selector and to the multi-media command
files stored for manually starting the multi-media event
presentation.

15 )
7. The multi-media receiver according to claim 1, wherein said
receiver receives information transmitted on a plurality of
subchannels, and wherein the text event files, graphics event
files, .audio event files and multi media command files are

20 each received on a different one of the plurality of

subchannels.

8. The multi-media receiver according to claim 7, wherein the
plurality of subchannels are provided by interleaved
25 transmission phases transmitted on a single carrier frequency.

9. The multi-media receiver according to claim 7, wherein
messages and subsequent multi-media command files are
transmitted on the plurality of subchannels.

30 .
10. The multi-media receiver according to claim 1, wherein the
messages are selective call messages directed to one or more
designated multi-media receivers.

THIS SHEET HAS BEE&
REPLACED

This Sheet Has Been RTi

[T



that the priﬂmmﬂﬂ n n also be perforned in the mul ti-medi a
recei ver lmm I ma al so be appreci ated that other ‘nenory
managenent priocéssés tars be used as well. 10 FIG 10 is a diagram
illustrating the use of the four i ndependent channel s provided by the

FLEX[ err] prot @efzoeaen transmtting a presentation to tlig-rmgbg,iwggedl a
recei ver 114 I n accordance with the preggrred enbodi nent of the

pr esent i nvention. The FLEX[ err] protocol provides four comrunication
15 channel s il lldst mhtaemuhlsimwiaelrea:eﬂﬁer aduonddng?2t908laim 1 ofieemedin 8h@14

and channel _4 9 Ehf&rt?ié%”gh%lﬁﬁgnﬂﬁfe%%uoegggr&fc@%é&&b%d kda

transmt the au o event 2 908 bei ng used

to transmit the Yhexghpcthe informatiop gervice Mapseges aFR fidredted 49 s
bei ng, used to 2Gubscanbars dhdnfexmationtsdivirses?16, 918, and 920.
Channel _4 s 922 is being used to transmt the nulti-media comuand
sequence file 924. In the preferred embodi nent of the present

i nvention, the édenffpip rattimedine rREPLVeRARPrdingcharRiri® dy rdivFein Faid
924 can be trangme*sbadatﬂom dediseo bdmpr2desand i nterm xed with other paging
traffic. 1t wll o] QP t evept ]

mul ti-nmedia command 3 dgg%lat}'ence fﬁ%éi%ggn# q"E}m'a(,?:prﬁg’gr a%li\%gta%{&j %J}I%gﬁrs qFt
time can be dispPdaying FEAPhErE aveniet @ i c period is experienced

bef ore trangpi ssion, ahohu@kdGihr@uitnfbher@naiivddng’ thé AidigRints. The
FLEX[err] protocol uses a 128 frane cycle that repeats every four

m nutes and i s synchronized to the tine of day. The multi-nedia
recei ver 114, byl3pofhei fgltirmedipxrepelver acozgdingnto cgidias 12jshierednaphe

accurate tinme ofauddy eadn@@tévmpnset hagiesgedaudibl 824, thd hlldrein said

mul ti-nedia pr esg ecific tine speC|f|ed|nthe
presentat i on sta%t % ?uﬁlr d:om%rn.si_g

a digltal to analog converter for converting the
digitized audio data into an amalog audic signal which is a
replica of the audio events;

an audio amplifier for amplifying the analog audio
signal; and

20 a speaker, coupled to said audio amplifier, for
reproducing the replica of the audio events.

14. A system for transmitting messages and multi-media
presentations to a multi-media receiver, said system
25 comprising:
a multi-media messaging terminal comprising
a controller for controlling preparation and
transmission of a multi-media presentation comprising
multi-media files including user programmed text event
30 files, graphics event files, audio event files and
multi-media command files, _
a memory, coupled to said controller, for storing
- the user programmed text event files, graphics event
files, audio event files and multi-media command files,
35 and
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704. 37
"PCT/ US%““WM mm‘m‘\ .15 FIG 11 is a
di agram i e use of single channel s provi ded by a protocol
ot her thart FLEX err], such as t he POCSAG protocol, for transmtting a
presentation &Qﬁgﬂﬁﬁ” mul ti-media receiver 114 in accor danCsepiidanadde
alternate 5 “enbodinment of the present invegtion. The.single

commruni cations channel is illustrated as comruni cation channel 1002. In
this exanpl e, communi cat aomslchamtia interfaosyi ¢suslglicot Bally, text event
file_1 916, followe i bk leqdgdi

sequence file 10 9gﬁ?%ﬁﬁé%ngegﬁPﬁﬁﬁggf%kggg}tggg%%F%%%§§g§tE?%ﬁgfgggfot

t ext event fil eP2ILDF3SYERSR/ event files 3 920, and graphics event
file 2_912. In the patBepagingrdadieteebmptiséig  present invention, the

event filesgand the mult[- | ence file 924 can be

transnittedsin random or eggﬁgﬁgaﬁ%&mﬁﬁggﬁﬁg%é§9%%4§ ot her paging traffic.

FIG 12 is a flow chart of a preddiraefda preeriace g receyEprgtiig) the

steps taken to play maifi-nbai®df f1 ¥ Deghatr@Asferred from said multi-
media messaging terminal, and

an encoder, coupled to said multi-media

10 interface, for encoding messages and the multi-media
files received for transmission; and
a transmitter, coupled to said encoder, for transmitting the
messages and the multi-media files which are encoded.

15 15. The system for tramnsmitting multi-media presentations
according to claim 14 wherein said memory comprises a mass
storage device for storing the multi-media files, and a
record of the multi-media files transmitted to the multi-
media receiver.

20
16. The system for transmitting multi-media presentations
according to claim 15 wherein the multi-media files stored
within the multi-media receiver are maintained for future
usage by the multi-media receiver and one or more additional

25 multi-media receivers.

17. The system for transmitting multi-media presentations

according to claim 15 wherein said mass storage device

further stores a record of memory usage in the multi-media
30 receiver. '

18. The system for transmitting multi-media presentations
according to claim 17 wherein the record of memory usage
includes a list of multi-media files stored within the

35 multi-media receiver.
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usi ng Hml ' ' eceiver 114. The multi-nedia presentations can
be act g@ I ll ﬁlﬂst fromthe user of 20 the nmulti-nedia receiver

114, or*by* art aWtosmt+Cc activation schedul ed by the presentation start

time field 704 in the mul ti-medi a command sequence file 700. The user

of the rrul‘;vb-gqﬁggsg recei ver 114 can select and start a w%ﬁﬁsﬂiﬁf’n

presentation in a simlar manner to sel ecti ngsand di spl ayi ng
nmessage using the user interface 1224. The operation of the user

interface 1224 i19.deher speten) FopWeidnsmi i8I N8 -heaid e ddenthdiohlien a

presentation is | eG th | ti-nedi a n equence file 700
associ ated wit ha%%o??%gg %? e%%ﬁ'ﬁa?yowef%e%tsﬁm&sgn?‘ﬁ rlf@f.luﬁﬁssﬁep
1104 30 the nultdmenstamp cidarddybeg e timd idfe t788snissiwer lofd the medti-

the presentati omegiar présdadtighd 704 has an entry. Wen t he
presentation.start tinme field 704 has an entry, step 1108 checks to"
verify that ?he start tine has passed. Presentation's with a

mul ti-medi a com@ndTheqswstcm Fok et TOkTt ingamul s -nedi prgsentbitons
presentation st abbokilify tldalfiies whdiedo?dl QUBELEALLY wihdlLaddby the

nmul ti-media receiver 114, at _. the tine speci resentati on
stért time fielar?ﬁgn%atlon dlrecvﬁggyyd@ge%mlti-media recei%er ircludes

PCT/ US96/ 10349 one or more multi-media files previously stored within the
- 10 multi-media receiver, and wherein the one or more multi-
media files are not re-transmitted when transmitting the

multi-media files for a subsequent multi-media presentation.

21. The system for transmitting multi-media presentations
15 according to claim 20, wherein the multi-media receiver

stores an earlier multi-media presentation and a later

multi-media presentation, and wherein one or more multi-

media files for the earlier multi-media presentation are

overwritten by the one or more multi-media files for the
20 subsequent multi-media presentation.

22. The system for transmitting multi-media presentations
according to claim 21, wherein said controller further
'determines a future usage of one or more multi-media files,
25 and wherein the one or more multi-media files having a
future usage are not overwritten by the one or more multi-
media files of the subsequent multi-media presentation.
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16 and are not allowed to be started prior to the presentation

start tine field 704. When current tine is prior to the time specified
in the presentation start time field 704, the process exits the
presentation routine in step 1122, inforns 5 the user of reason for
exiting and war PP anot her user i nput. This feature isPETESHENA4R O
facilitate simnultaneous announcenents to a group of users. \Wen the

pr ogram does not have an entry in the presentation start tine field
704, or the start tinme specified int F‘Zpresentation start tine 10

- field 704 has passed.ygdie process goes to step 1109. In step 1109 the
process checks the/ﬁﬁ t1-medi a conmand sequence file 700 to verify that
all of the eveng es 600 specified in the nmulti-nedia command

sequence file e present in the nmenory of the nulti-nmedia receiver
114. \Wen 15 one §r nore event files 600 are m ssing, the process goes to
step 1122 exiting\the process as descri bed above. Wen all of the event
files. 600 specified in the multi-nmedia conmand seq e file 700 are

present the nmulti-Wedja presentation is started in st{ep 1114. In step
1114 the programgdes Lo 2@4t he nmul ti-nedi a command sequ ¥le 700 and
gets the file & poi nters associated with the the first
tinme mar ker . gss starts playing the event files

| ocated in nmenor} ied by the event file pointer or f Al es
pointers. In step he progﬁg checks thegspgxt 25 event [n \he

mul ti-medi a command\s@quence fi s.790. VWhen tNg next evept i\n the

S an e orqilelnmrker 748 the

nd exits.

presentation has cd
When t he next

ep [L122

ess Go s
TRANSMITTER

116
MULTI-MEDIA |_/ 112

TERMINAL \

114-\

MULTIMEDIA
PAGING
100 RECEIVER

FIG. 1




event is another tinme marker, the process in step 1118 waits 30 for the

‘time specified in the marker to el apse. Wen the tinme elapse in step
1118 the next event is retrieved in step 1112 and played in step 1114.
The process continues until a end of file marker 748 is found in step
1116 WO /0883 | s an el ectrical block diagram of the rEFWVS9%643834Reqi g
receiver 114 in accordance with the present invention. The si gnal
transmtted fromthe transmtting antennag/id0 is i ntercepted by the
recei ving antenna 112. The receiving WD 97/ 08837

17 antenna 112 is
| 204 processes the signal
ad] produces a receiver out put
odedggnta transmtted. The receiver
, |205. The de-interl eaver 1205
n ng data and
process t hat . 1S the
i akove, thqzareference to

S >

PCT/ US96/ 10349
coupled to a receiver
recei ved by the [
signal that is al+ep
out put signal 5 < couqd

synchroni zes wi t h\{I® fige
de-interl eaves the four
reverse of the interle
FIG 3. The de-interl g
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10 four channels of encoded code words corresponding to the f our
channel s of encoded code words generated by the four frame encoders
314. The first channel of encoded code words is coupled to the address
decoder 1242 and the nessage/text event decoder 1244, the second
encoded code WEPA¥#837 coupied 15 to the graphics event decodePCIER®/10349¢
third channel of encoded is coupled to the audi o event decoder 1248 and
t he fourth channel of encoded code words is coupled to the

mul ti-nmedi a command.decoder 1250. 3/iPhe address decoder 1242 decodes
the address portion of 20 the FLEX[err] protocol. The output of the address
decoder 1242 Is coupled to the controller 1208. The controller 1208
conpares the address received mnth t he uni que address st oked in
electrically erasable progrannab read only nenory 1&?6
deternmine if the data is |nte§§ ssor the 25 multi-nediar [ 4 The

out puts of the address
1244, . t he gr aphi cs event
and the nulti-nedia command dec 1250 are cogpled o t

48
co ol |l er

1208 via the i ppottoot ettt/ O) 1240 ang 3Qut e a3 dat &’ buss
1231. The contfoll er %§ Bk ores th p event 1 id)& 00 -nmedi a
command sequenfe file > disi gnat ed| 1Dt jon b hndom access
merory 1234 fo reﬂigéahl Iater duFi ng the & nfatipr- e§§ 1100.
The controll er§1208 i s@apsie coupl ed a batter) 3 h 1206, a

digital to anajog conve*ﬁ?ﬁ 1210. ajgraphics dispfay L& he user
interface 1224} and t heSie-Bnt er| eavpr 12 ' /Q circhit 1240 and

the address datafpuss A231 A 8
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WO 97/ 08837 PCT/ US96/ 10349 for
t he purpose of provides the basic control of the various functions of
the nulti-nedia receiver 114. The nul ti-nedi a presentation device
1226 incl udes ser interface 1224 the text/graphics display 1220
the audio 5 c%ﬁ'f’?‘.”*?he audio circuit includes the digital t8 619349
converter 1210 the audio anplifier 1212 and speaker 1214. The user
interface. 1224 provides the user with an audi o, vi sual or nechani cal
signal indicating the reception of a 4fdgsage, and push buttons or
switches for the user to input 10 commands to control the receiver. The
t ext/ graphi cs display 1220 i s preferabry ‘a dot matyix LCD display
capabl e of di spl ayi ng the lgraphi cs evegnts portion jof the nmulti-nedia
preseptation. The text/graphids display 1220 can “ijncorporate a graphics
processor and display drivergiThe 15 digfflal to an§UE converter 1210
receives digitized audio dat a porti-onsl of the | k]l - medi a presentation
fromthe controller 04 jand producesian anal og faudi o signal that is
Qj

[€))

coupled to audio anplifieg 42312 and e battery saver
a I

G

1 r 1214.
swi.tch 1206 provide a neags [dff sel ectiivel} 20 di ja ng the supply of
power to the receiver dur*qg q peék‘d when th §t em i S communi cati ng
wi th ot her pagers or

—

- - -
= o [I[F N
T
3 \
1
o o)
SIl=s <
o -
g \J| I \
=z S ]
2 < 2>
e o 235 Z
(&) 3 w T
o K O O
T
g5 £ &
= < i
2(5

/,~406
/,~420
/,—434

FIG. 5

t6

416
/-
t5

4

/,~432

13

/,-404
u]
}
t2
t1

412



not transmtting, thereby reduci ng power consunption and ext endi ng

"battery life in a manner well known to one ordinarily skilled in the
art. 25 The controller 1208 used in the nmulti-nmedia receiver 114
conprises a processor 1230, such as a digital signal processo a read
only nmermory (P¥RP74883D  the random access nmenory (RAM) 12B4T ?‘@P?l‘?t al
oscillator 1238, a counter timer 1237, the electrically erasable
programuabl e read only 30 nenory (EEPRCM 1236 and the 1/0 circuit 1240.
The processor 1230 is preferably one Bft2SP56100 fanily of di gi tal
si gnal procesg%s manuf actured by Motorola Inc. The ROM 1232 is used to
store the in processor 1230 in performng the
function used N he SSUSER}NQU'pn of the multi-nmedia receiver 114. The

functions st oNag Jnprise a selector for initiating
t he retrlevalség one or nore rrultl-rredla events, the FLEX[err]

WD 97/ 08837 DEVELOP PROGRAM PCT/ US96/ 10349

19 decodh functi adgripire timng) functions, the receiver

control and batte e audi o event
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processi ng function, the graphics event processing function, t he text
‘event processing function and the conventi onal 5 al pha and nuneric pagi ng
functions. The RAMis used by the processor 1230 to store tenporary
vari abl es used in perform ng the functions descri bed above and to
store pagi ng WO97088%sages 1235, text event file 1258, audi o PEFAISP61934%
1254, graphics event file 1260 and nulti-nmedia conmand file 1256. 10
The EEPROM 1236 stores unique identification information or addr ess
information necessary for the controller g8 to i npl enrent the
selective call feature. The crystal oscillator 1238 provides the
basic timng signals for the controller 1208 and is coupled to
processor 1230 and the 15 bl 1227 10 er timer 1237 is
used by t he processor 1pB0LE NAMEOWITH AURDIOV\ERARHICS{s such as event
start*tinmes and tine t vmllOBeTE)ﬁbEﬁ'EN&ld)Nhat ofje or nore of
the el ements that conpyri ToTTtTot E v integrated into
the sane integrated ci idted that a
digital signal procesd§b cam per f oRINTIMEe functiong of the

set

de-interl eaver 1205, ] aadr egﬁmmcgﬁ@m the mgssage/ t ext event
decoder, the graphi cs eyert—teeote - s—qvent decoder 1248
and the multi-media c ] 25 the
functional block 1252. : 2 seen fromthe{above

description, the present
transmtted for a mul t

rnventron r¢dquces the anourft of data

—+ﬁﬁﬁirfﬁiﬁﬁﬁﬂ

mul ti-medi a comand sequen es alhd J e\li ously
transmtted 30 event files W resentation can
be transmitted over a gomveniion pagifig channel wit Hout

i npacting system capacity angl will enhancejuser sati sfactijon

Y

DATA
612 .~ END OF FILE

600

FIG. 7



and contribute to the commercial success of the system Addi ti onal
‘mul ti-nedia presentations can be devel oped by the 35 nulti-nedia
originator which require only the a transm ssion of a multi-nedia
command file when all of the event files are in the pager. Event
files-which ar¥O8T8¥&4 within the WO 97/ 09937 PCT/USH6/10349
PCT/ US96/ 10349 20 pager, in this

exanpl e, can be replayed in different sequences, generating many
different nmulti-nmedia presentations with only the transm ssion of the
mul ti-nmedia command file. 5 lZ& aim

FILE NAME WITH COMMAND
EXTENSION
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EVENT START TIME - 0 706
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EVENT START TIME - t1
TEXT FILE POINTER - TP1
EVENT START TIME - 2
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21 CLAI M5 1. Amlti-nedia receiver
conpri si ng: a receiver for receiving nessages, text event files,
5 graphics evgﬂ5y%®%§ audio event files and nulti-nedia comand
files transmtted a radi o frequency channel, the mul t PCTE8640349
command files controlling a nulti nedia event presentation conprising
concurrent presentation of text events8 géaphics events and audi o
events; 10 a nenory, coupled to said 4 eiver, for storing the
nmessages received, and pT§ OE READYT™Y the text event files,
graphics event files, a dIQtﬁBE Nt e arpe\the mul ti - medi a command
files received which arppimesi APAEEE?—{ o - .nmedi a receiver; 15

a controller, coupled td—ae RS e
command files stored in said nme
text event files, graphics,event

esponS|ve to the multi-media
for scheduling retrieval of the
flles and audi o event files stored in

said menory; and - daMi ce, responsive to the text
event 20 files, graphics g et gnd audi o event files retrieved,
for providing a nulvgs d sfation. 2. The nultl-nedla
recei ver accordi nd i |
806
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TIME STAMP _/,qmm
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LOLDEST TIME STAMP
10
IS FIL| ‘
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814
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800
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mul ti-media event presentation conprises concurrent 25 presentation of a
"sequence of one or nore text events, graphi cs events and audi o events.
3. The multi-nmnmedia receiver according to claim2, wherein the
mul ti-media command files conprise tine marks designating 30

startin
times for the NYWYMEE of the one or nore text events, gréﬁﬂwggﬂy&ghts

and audi o events. 4. The multi-media receiver according to claim 3,
further conprising a timer, coupled to said controller, for generating
35 timng signals, wherein said controH(y LS responsive to the timng
signals and to the tine marks for scheduli‘&éretrieVal of sequence of
the one or nore text event files, graphics event files and audi o event
files. WD 97/ 08837 904 906

PCT/ US96/ 10349 902 ___CHANNEL 1 - 2L

AUDIO EVENT FILE 1 AUDIO EVENT FILE 2

910 912
908  CHANNEL 2 - /e
GRAPHICS EVENT FILE | GRAPHICS EVENT FILE 2

) 916 91 820
914  CHANNEL3 [~ 918 rahae
N[ [TExT EVENT FILE 1 | TEXT EVENT FILE 2 | TEXT EVENT FILE 3

924
922 CHANNEL 4 s

- | COMMAND SEQUENCH

FIG. 10



5. The multi-nmedia receiver according to claim4, wherein said

controller is responsive to said tinmer and the multi nedia conmand
files being received for automatically starting the 5 nmulti-nedia event
presentation at_a tine designated by the time marks. 6. The '
mul ti-nmedia reXV&83ccor di ng to claim4, further conpr i SPCLJUSH6/10349

selector for initiating the retrieval of the 10 sequence of one or nore

text event .files, graphics event files gﬁd audi o event files, and
18025ai d selector and to the

wherein said controller is responsi ve

mul ti-medi a conmand files stored for nagOpl ly starting the multi-nedia

event presentation. 15 7. The nul tliwnpdi a recei ver according to

claim1l1, wherein said recei ver receivesg hformation transnitted on a

plurality of subchannel s, and wherein tﬁe text event files, graphics

event. - files, audio event fi mre@ a conmand files are 20

each received on a different on ali By of subchannel s.

8. The multi-nmedia receiver acc laim /, wherein the plurality
57 transm ssi on phases

of subchannels are provi ded by
transmtted on a single carrier
recei ver according to claim?7,
mul ti-nmedia command files are

* : o

9. The nulti-nedia
ssages and subsequent
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transmtted on the plurality of subchannels. 30 10. The multi-nedia

‘recei ver according to claim1l1, wherein the nmessages are sel ective call
nmessages directed to one or nore designated multi-nmedia receivers.

WD 97/ 08837 PCT/ US96/ 10349

23 11. -ThWORIO87 nedi a recei ver according to clai m 1 whePEFAISPELO349
messages further include information service rressages, and wherein the
information service nessages are di rect ed 4q subscri bers of information

services. 5 12. The, =T 2 ver accor ding to claim1l wherein

sai d presentation dfvicg F? a display for displaying
the text events and. furtlher @ spl gyi ng the graphics events; and 10
an audio circuit for reg odu0| no FF?’lle audi g events. 13. The

nul ti-nedia receiver accorgling tp clarm12 wherein the
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audi o events conprise digitized audio data, and wherein said audi o
‘circuit conprises: 15 a digital to anal og converter for converting
t he digitized audio data into an anal og audi o signal which is a
replica of the audio events; an audio anplifier for anplifying the
anal og audio WO9FPH¥AL| ;. and 20 a speaker, coupled to SK&W%!%?’ _
anplifier, for reproducing the replica of the audi o events. 14. A
[ presentations to a

a multi-nmedia

of{ a wu] t*ymedi a presentatio

[ [ @user programed t exievent
files and - <t .
coupled to sdL

preparation anp
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a nulti-nedia interface, coupled to said ‘PENQ&&%OCT 1997

controII ng the multi-nmegia files to a

syst em ﬁ"mrml, nﬁaﬂmm‘bl ng systemconprising 5 a pagi ng
rmnal tompritsimg s = = a multi-nedia interface for

rece|V| ng the rmlti-rredia files being transferred fromsaid nulti-

medi a messagi ng ter mnal an encoder, coupled to
said nulti- (F:rledl a L medfaff%crel“é?fecm}‘BFls’éWCOdl ng messages and the
mul ti-media a receifver éor lreeewmgmdssagesrambmdwxckmal digithlly enceded

transmtter PGRAS t sages and
the nmulti- nerr&?fgﬂ?elﬁga e ﬁ@%}@gﬁe gncgtgdd&;er Jl?kﬁ?g} dI‘Eaglcgrk‘i{l[arelflne‘f ?r%é
transm tti ndRetyidyal n‘i’ﬁi‘té Iy enceded multiymedia gvent filesgnelpdingioneior mioze ei n

sai d nmendry textrgvens édesorepaesenting ekPEo@es, oV 6€ nicte g&hphica @vbﬁteﬁmél ti- mi‘dl a

e a r ecer SepesoliBiich el bid 7S arRpd e R AIES el
present at i oggdio eventsonnd myultiomedis pomnantek fitdsrutilizedrid rélatectgiheventes
st or ed Wldd)ighapiies BUbt fileBUrfd hAAR) ¥Rdntailes B Lthalth ftbdiQevbit Ure

presentation;
10 a memory, coupled to said receiver, for storing messages received, and
- further for storing individual digitally encoded multi-media event files and
the multi-media command files;
a presentation device for presenting a multi-media event presentation;
a user interface for enabling a user to initiate a multi-media event
15 presentation using said presentation device; and
a controller, coupled to said memory and responsive to said user
interface and the multi-media command files stored in said memory, for
controlling selective retrieval of text event files from the one or more text
event files, of graphics event files from the one or more graphics event files,
20  and of audio event files from the one or more audio event files stored in said
memory,
said controller further coupled to said presentation device for
controlling a substantially concurrent presentation of the text event files, the
graphics event files, and the audio event files which are selectively retrieved
25 to generate the multi-media event presentation .

2. The multi-media receiver according to claim 1, wherein the multi-
media event presentation comprises a substantially concurrent presentation
of a sequence of text event files, graphics event files and audio event files

30  selectively retrieved from the one or more text event files, the one or more
graphics event files, and the one or more audio event files stored in memory.

3. The multi-media receiver according to claim 2, wherein the multi-
media command files comprise time marks designating starting times for the

35 sequence of the one or more text event files, graphics event files, and audio
event files.
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<o by thBTALFIIU nedi i d or more additi N 336/15 2473
usage t medi a receiver and one or nore additiorna
rul '?i - rrgdi a receivers. 17. The systemfor transmtti r‘B s%dQET 1997‘

presentations according to claim 15 ggherein sai d mass storage device

further f menory usage in the multi-nedia 30 receiver.
18. The Eﬂﬁlﬁﬁl‘ﬂ“ﬁﬂuﬂl 1tting nulti-nedia presentations according to
claim 17 whefei'n thhes®retord of nenory usage I ncl udes a list of

multi-nmedia files stored within the 35 nulti-nedia receiver. WO
97/ 08837 PCT/ US96/ 10349

25 19. 4The Themuiti-media seceiveriacegrdingtp-chaim 3 Prrtkercamprisiog a
accordi ng t inerpconpléd wossatd Bonirbler, if6i génbrhiRE tifilgUsighald, wherdihRift anp
| denti i ngc&t%ﬁr& @freglgc%'r(]s?\% %os kl(t)enti?r{intg s(lagnrg'fé ta}u_i to the ngle %grrkgsfgp tation.
5 controlling a selective retrieval of the sequence of the text event files, the
graphics event files, and the audio event files.

5. The multi-media receiver according to claim 4, wherein said controller
is responsive to said timer and the multi-media command files being

10 received for automatically starting the multi-media event presentation at a
time designated by the time marks.

6. The multi-media receiver according to claim 1, wherein different
multi-media event presentations are presented by retrieving different multi-

15 media command files to control selective retrieval of different ones of the one
or more text event files, the one or more graphics event files, and the one or
more audio event files.

7. The multi-media receiver according to claim 1, wherein said receiver

20  receives information transmitted on a plurality of subchannels, and wherein
the text event files, the graphics event files, and the audio event files, and the
multi-media command files are received substantially simultaneously on
different ones of the plurality of subchannels.

25 8. A system for transmitting messages and multi-media presentations
to a multi-media receiver, said system comprising:
a multi-media messaging terminal comprising
a controller for controlling preparation and transmission of a
multi-media presentation comprising individual digitally encoded
30 multi-media files including one or more user programmed text
event files representing text events, one or more user programmed
graphics event files representing graphics events, and one or more
user programmed audio event files representing audio events, and
user programmed multi-media command files which are utilized to
35 relate text events, graphics events, and audio events,

ANENDED SHEET



: _ e DI 96 710 2 8
5 20. TREOEISEm for transmitting mul ti-nedia present ag#d "’ _6 :1;9, ;_.\,.79
according to claim 18 wherein a subsequent nulti-nedia Q?Mtz_aﬁl OR. , ¥

directed to“lm I\t ' j[J§| r ecei ver i ncjaudes one or nore multi-nedia
files previ l/"m NIIHmlmI n the 10 nulti-nedia receiver, and wherein
the one or nbref mit® ® *nedia files are not re-transnmitted when
transmtting the multi-nedia files for a subsequent multi-nedia

resentation. 2 Y. for tnansm tdi | ti-pedia
Br esentations 15 acc%Pae;l;ﬂgrf’58§§g%dm%2fﬁl&%ﬁ§¥p&hﬁr’pﬁ5%ﬂ& ﬁ%e?ﬂeao? ecei ver
stores an ear| i eMOFQIUSET pregranpned dextevenh fidesi the oaeer more usert | - nedi a
presentation, angropieighéd BRGDHEs Epirt el drid the oH@ngrgléﬂe' @erfor the

mul (] redi a 11| CBMOERINEREH 2B BEcfilen and e JORKPRGREURA AN,
22. The 3ystem fmedia aosmrarid fijesyul ti - medi a presentations accordi ng t]?
! L et o2 g A S i Shomg (LSRR AyfoHLge 1000 O
files having a filesfizansmitigddgeansd stosed withinghermulti-pyediagecgiveryandor e
mul ti - medi a fil es n@iltitrAed RURSQEMRN totpleli toRE doRfrBEENEGH | ON.
transferring the multi-media files to a paging system;
10 said paging system comprising
" a paging terminal comprising
a multi-media interface for receiving the multi-media
files being transferred from said multi-media messaging terminal,
and
15 an encoder, coupled to said multi-media interface, for
encoding messages and the multi-media files received for
transmission; and
a transmitter, coupled to said encoder, for transmitting the messages
and the multi-media files which are encoded.

20
9. The system for transmitting multi-media presentations according to
claim 8 wherein the record of the multi-media files stored within the
multi-media receiver is maintained for future usage by the multi-media
receiver and one or more additional multi-media receivers.

25

10.  The system for transmitting multi-media presentations according to
claim 8-wherein said mmemory further stores a record of memory usage in
the multi-media receiver.

30 11.  The system for transmitting multi-media presentations according to

claim 10 wherein the record of memory usage includes a list of multi-
media files stored within the multi-media receiver.
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