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into sub-bands and channels. A typical allocation of channels would

~include a pilot channel, a synchronization channel providing necessary

timing information, a plurality of traffic channels for conducting point to

20 point communications and a plurality of paging channels associated with

the traffic channels for providing signaling data.

Typically, when a subscriber station reglsters with the central

- communications center, the central communications center informs the

subscriber station which paging channel of the plurality of available paging

25 channels to monitor. When the central communications center needs to set

up a point to point communication with a subscriber station it transmits a

traffic page on the paging channel being monitored by the subscriber station.

The traffic page would typically comprise subscriber station identification

information and traffic channel identification information. In response to

30 the received traffic page, the identified subscriber station would prepare to
~ conduct point to point communications on the identified traffic channel.

Power consumption is an important consideration of the subscriber

stations, particularly in the case of mobile subscriber stations. In order to

. reduce the power consumption of the subscriber stations, a method known

35 as slotted paging was devised. Slotted paging in a spread spectrum

communications system is described in detail in copending U.S. Patent

Application Serial No. 07/847,149, assigned to assignee of the present

invention and incorporated by reference herein. By this technique a

subscriber station monitors its assigned paging channel at predetermined
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a 20 In the communications industry there is a need to be able to transmit
broadcast messages. Broadcast messages are messages that are provided to
all users in a local area. For example a weather service, may provide
weather forecasts to all the subscriber stations in a given area. The use of
slotted paging provides a challenge to providing broadcast message in such a

25 way that they can be received by all of the subscriber stations in the area.

SUMMARY OF THE INVENTION

The present invention is a novel and improved method for

30 providing broadcast short message services (SMS) in a communication

network. It is an objective of the present invention to provide a method

and apparatus that insures the successful transmission of the broadcast

message while minimizing the impact of providing the short messaging

service on overall system capacity. It is further the objective of the present

35 invention to provide a method and apparatus for receiving broadcast

messages without depriving the receiver of the benefit of reduced power
consumption gained by slotted paging.

It is an advantage of the present invention that it is capable of

successfully providing a broadcast short message service in communication
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forthcom ng bE%aQﬁaSatgiHES&%%%eisoaﬁh' if the subscriber station wishes to receive the
broadcast message it monitors the paging channel at the appropriate time.
The broadcast page may either explicitly indicate a single slot position in
which the corresponding broadcast message will be provided or the slot

20 position in which the corresponding broadcast message will be provided

may be determined in accordance with a deterministic algorithm.

The third embodiment of the present invention provides for periodic
broadcast paging on all paging channels. In the third embodiment, all
broadcast pages are provided in one or more slots in a periodic cycle. The

25 period of the broadcast paging slots is referred to as the broadcast cycle. As
described above, the broadcast page may either explicitly indicate a single slot
position in which the corresponding broadcast message will be provided or
the slot position in which the corresponding broadcast message will be
provided may be calculated using a predetermined convention. If the

30 subscriber station wishes to receive broadcast messages it must monitor its
assigned paging channel during the broadcast page slot and then the
subscriber station must monitor the paging channel during the appropriate
broadcast message slot in order to receive the corresponding broadcast
message. ' o

35 The fourth embodiment of the present invention provides for single
channel periodic broadcast paging. In the fourth embodiment, broadcast
pages are provided periodically on a single designated paging channel. If a

" subscriber station wishes to receive broadcast messages, it tunes to the
deéignated paging channel at the appropriate time to receive the broadcast
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The sixth embodlment of the present invention operates in
20 conjunction with methods in which broadcast pages advertise forthcoming
broadcast messages.  In the exemplary embodiment, the broadcast page
provides a delivery vector which iridicates how the corresponding broadcast
message is to be received. In the exemplary embodiment, the delivery
vector selectively specifies a frequency sub-band, a channel and a time slot in
25 which a corresponding broadcast message is to be provided. Furthermore,
the broadcast page contains a broadcast handle that specifies the nature of
the corresponding broadcast message. This broadcast message may contain -
information as to the source of the .mes_sag_e, the function of the message, the
language in which the message is provided and a sequence number.

30 The broadcast handle. provides sufficient information to allow the
subscriber station to determine whether or not to receive the related
broadcast message. In particular, the sequence number allows the subscriber
station to ignore duplicates thus providing a power savings by avoiding the
reception of broadcast messages already received.

‘ BRIEF DESCRIPTION OF THE DRAWINGS

The features, ob)ects, and advantages of the present invention will
become more apparent from the detailed descnptxon set forth below when
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the correspo rﬁj‘ Badcast nmessage. This broadcast nessage may contain
information as to the source of the nmessage, the function of the nessage,
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30 The broadc pl‘O\éé mm Information to allow the
subscri ber station to determ ne wh Secei ve the rel at ed

broadcast lBessage. In particular, the sequence nunber allows the subscriber

station to ignore ﬂéﬂ&%&ﬁ@wﬁh@i ) i'g%,gggasée}gnggmaéﬁsz,hyaﬁa@ pidddéhe

reception of broadcast sages already’. . .
BRI EF DESCRI PIIeSsages toi< ¢gmmunications cenfge 10,5 The.messages contajpqa

advant ages of hplideP ifdRating e Matdite 0f the messhge amd thy actuabanesyagerwibé he
detailed descgwg&c%rgt g f Su an eelrosvtvat\eggsn in the area. The broadcast messages are
20 then broadcast by central communication center 10 to subscriber stations 12,
14 and 16. Subscriber stations 12, 14 and 16 receive the broadcast messages
and selectively provide the messages to the subscriber station user. In the
exemplary embodiment, the signals are transmitted by the central
communication center 10 to subscriber stations 12, 14 and 16 in accordance
25 with a CDMA communication format as detailed in the aforementioned
U.S. Patent Nos. 4,901,307 and 5,103,459. _

Paging service providers 2, 4 and 6 may be commercial or
governmental services that provide broadcast messages to users in the local
area. A typical example of paging service providers include services that

30 provide stock quote or weather information. Broadcast messages may also
be provided by private parties through general network 8. A typical example
of this would be the case where an employer wishes to provide a short
message to its employees in the area. _

Figure 2 illustrates the exemplary method of dividing a

35 communications resource, namely an allocated frequency band. In the
exemplary embodiment, the spectrum is divided into bands with the
different bands being used by different service providers. For example, the
spectrum may be divided into two halves as illustrated in Figure 2, with a
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providers Zrorh and ahothqr b‘ecwmpacﬁ al or governnmental services that
pr ovi de br 0adoasyygesSAge shidndi s agbcfh e\t to gomﬁ&@ﬁ‘lm adordlof

exanpl e of pagi ng Service provi ers | nc e’servi proyld
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exerrpl ary nsighatingf aﬂdvsltbnhgnessage data. Signaling data such as a traffic page
instructing a subscriber station that point to point communications are to be
conducted and upon which traffic channel. . The use of paging channels is
20 described in detail the aforementioned copending U.S. Patent Application
Serial No. 07/847,149. :
When a communication system uses a plurality of paging channels,
each user is assigned a paging channel on which to receive pages. A
subscriber station ’rhonitors its assigned paging channel for traffic pages. Ina
25 non-slotted pagmg communication. system the subscriber station
continuously monitors its assigned paging channel for pages. However, -
because constant monitoring entails excessive energy expenditure, slotted
paging communication systems were developed and are described in detail
in the aforementioned copendmg U.S. Patent Application Serial
30 No.07/847,149. : :
In a slotted paging system, the subscnber station "wakes up" or
“powers up” at predetermined time intervals, referred to as slot cycles, to
monitor its assigned paging channel for traffic pages. The central
communications center knows the times at which the subscriber station will
35 be monitoring its ‘assigned paging channel and in accordance with this
knowledge provides pages at such times that they inay be received.
Different subscriber stations may monitor their assigned paging
channels at different slof”c’Yclés._ In addition, in order to maximize system
capacity, slotted paging systems distribute the slots in which different
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: message buffer 24 prov:des the broadcast message to encoder 27. Page

transmit controller 34 in accordance with a clock signal from timing

20 element 32 provides timing signals such that the broadcast message is
provided redundantly in every slot in the maximum slot cycle.

Encoder 27 encodes the broadcast message for the purposes of error

detection/correction or privacy. The encoded broadcast message is provided
by encoder 27 to modulator 26.

25 Modulator 26 modulates the encoded broadcast message on each

 paging channel in accordance with signals from page transmit controller 34.
In the exemplary embodiment, modulator 26 is a code division multiple-
access (CDMA) modulator, as detailed in the aforementioned U.S. Patent
Nos. 4,901,307 and 5,103,459. The modulated broadcast message data is

30 provide to transmitter (TMTR) 28, which upconverts and amplifies the
signal so as to provide the broadcast message data on all subbands in
accordance with a signal from page transmit controller 34. The amplified
and upconverted signal is provided to antenna 30 and broadcast to all -
subscriber stations in the area.

35 Figure 4 illustrates the exemplary receiving system of the present
invention. The signal transmitted from antenna 30 is received at antenna
50 and provided to receiver (RCVR) 52, where it is downconverted and
amplified. Page receive controller 62 in accordance with a clock signal from
timing element 58 determines the appropriate slot times for the receiving

()




because constant nonitoring entails excessive energy expenditure, slotted
pagi ng comuni cati on systens were devel oped and are described in detai
in the aforenentioned copending U S. Patent Application Serial 30 No.

07/ 847, WADIG/10895 In a slotted paging system the suBfSEP$BE#8t ation
"wakes up" or "powers up" at predetggmned tine intervals, referred to
as slot cycles, to nonitor its assigned pagi ng channel for traffic

. Th I : ' ' Fhas ié ' ' th
Do, Th° Rt moniSgT sSaghRR pigRpochistn Shuts Tt ety
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i n accor danembgdiment, the receying sygjem, MQRIb Hagggs?ﬂgi%%g rﬁ??r}&}%? "

they may be ohe ey 8Ibt cycle for traffic Pagésand broadvast irfessagesat i ons may rnoni t or
t heir assigned

' ch el.s di fferent. t ' |1 jtion,
in order to maxi ar@‘z@q%ﬁ%ﬂ%‘ﬁ‘qgeﬂéb g{gag_?[ﬁ{'cpéﬁé %g&gl;v?giez;g?[ gggeﬂpés 20"
di stri butge tﬁggi_rﬁg_ gignal tonreceliveti 52 ehatntauses theV¥eceb/erORObecome active and
PCT/ US95/ 123 . o . A : . . . r
stations re&?@’éobdtfégssdgnﬁﬂi Pﬁ%cﬁﬁés sT‘r}F eregslg _re das&nal 1-?) rpggg?‘?e:érdmhﬁed
maxi mum sl otderyodalatdh84,nerhererit 48 demodulatedst dnstheoexeraplary embadiment,

stots wi tni 0y phheatbd 58 403 CONEA dRinidd Bdfor iiSdedPibeldin détillin U.S, Patetironed

Phe. Glst 1 biNos4, 901,307 and AR, Skmodulatas sh-preudes by dampdulated
oo L"ORS WgHERS SR 500 RGNS declona et gatel gl
channel .  selectively pravides @M%m‘%ﬁﬁgec Wea'}?ri‘%ﬁf‘%%§@#gpgﬁeg'r ovi des
the broadcast In AESEEGIRd Oéxeémplarypegibuglintemtnef thed presenteinverition,i a t he
P bt ao ProRpRsLiAeS siving rofice of dorGolnd Hiohdckd esad i iR, ¢
of the nessdgeeveryrsivt drd dvery paging ahansgel.pafbeacorrespending broadcast 20.
5 oadoasi Do AL (PBRaWe, A B8 o4 AR Bhapdl o im0
br oadcast meelatignshippbetwersy the bspadensk page-39dits rarrespopsling |hroadcast
response to hplddih Hdl HeSekpREURAPRoVIdRESIA the Brcadchst pige dr ftagens be
determined in accordance with a deterministic algorithm.
Refemng to Figu:e 3, a message to be broadcast comprising a message
20 and a header indicating the nature of the message is provided to broadcast
page and me’ssa_-ge-genérator 20. B_rqaidcas_,t pél_g_e_ and message generator 20
~ generates a broadcast message and broadcast page in accordance with a
- predetermined bréadcast fq_rmat,_fdr examgle a hashing algorithm.
In an exemplary hashing algorithm, assume that each broadcast page
25 contains a broadcast handle that provides the subscriber station with
information with which to determine the nature of the broadcast message.
Then assume that there is a function H that maps the space of all broadcast
handles to a uniform distribution into the range 0 < H(handle) < N, where
N is value determined to provide an acceptable Qisfrib_ution of the broadcast
30 messages on the _pé_ging channel. If the brpédcast page is provided in slot
bpage, then the corresponding message will be provided in slot bmsg given
by the value: :

bmsg = b0 + H(handle), I _ (1)
B o | | |
where by is a fixed offset following the slot in which the last of the broadcast
pages for the broadcast message, bmsg, occurs. In cases where the broadcast
page is only provided once, by is the slot in which the single broadcast page
is provided. - | - -



message buffer 24 provides the broadtast ressage to encoder 27. Page
transmt controller 34 in accordance with a clock signal fromtimng 20

el ement %gg%lﬁaégges timng signals such that'the broadcast quﬁ%gg%gs

provi ded T tly in evefyislot in the maxi munmistot cyc

Encoder 27 encodes the broadcast nmessage fer the purposes of error
detection/correction or privacy. The encoded broadcast nessage is provided
by encoder 27 to ninla preferi2@ hashing algoritiungthetcentfdl commutiestiomscenter

encoded broad ) ghﬂﬁ'ﬁF € d cor ce wth
signals from %Zgiéo\ﬁ?gﬁgﬂﬁfl’?goﬁfeﬁgﬁfgf %‘%8 ] %é‘é&% g‘i’%a@ﬂsgbg‘”? hlé?lt ,
nodul at or 26 $amg slete dinvitbe oprefernedphashing algorishny ¢benbroadicdsht page ds
detailed in tagliad i _ P ne &S d
5,103, 459. Thgalﬁ%ﬁeg?ggbb@gg%ceggfdtﬁeﬁbgﬁgméét"é‘ i § ’?g_’f%g‘?%‘i%eﬁ@o*q“em’e
transnitteP ( erp &, anghithe atheo iy sefesrashito astheridentifies x. If theibgoadcast
as to providepage ior prowided iRsslotbyiais ertlthes ¢bbridponiding message will
accordance with a Si naIl I om pgg'e refismt, controller 34. The anplTfied
and upconver t BfP¥ $'Q bmfﬁ §ryRY 16 YaIME 30 and broadcast to all
subscriber stations in the area. 35 Figure 4 illustrates the
exenpl ary receiving syst of, e . present I nvention. The signal
transmtted froma f‘gﬁﬁl%?o*i@f(gé' Q@ »at ant enna 50 and provi@éd to
recei ver IABCVR) 52, where it is downconverted and anplified. Page
receive contr s | | N L 31
cl oot 56 dolneRy r@iﬁtaﬂgiégﬁif%%? 81 el 1BE in PARER the 1AUR of phe proAdiAR?,
96/ 10895 page for the broadcast message, bmsg, occurs, H(x) mags/ tbeospare3sfoall
8 syst er A ' i i | nal : ' i
exenpl ary nldé(g‘nb?gtgﬁrrg\g ¢ t§‘ ﬁg§§e(?;6\c/kl Eg(gg;&s:thgrgnﬁﬁoﬁl ltsoérl'{sé P&édaésds? |E %&515 - In
pagi ng channegenera cﬁ?%\?ﬁcglf&mbﬁﬂ forstyyo braad¢&§tgagwgﬁﬁcpmv ir the
ggssage_s.d 15 same {:_roa_‘klcatsb%ﬁ:m?)rwm bt thes lsamgt.z I {Iﬁo?i%@@r,r ﬁeqth»ﬁecfééng_{aqleirv%o
provi des a i ng signal to Jeceiver at, causes .t he receiv
beconme act i vebﬁﬂﬁdcaé? ‘%«?ﬁﬁgg?si i‘ésésgpg\r/fgﬂ 53106, g Slat, Rumbep, o the c centra
signal is procomamunirations centerlchntdeconflictviher broaddast teessdges bydchanginge
SxoTP! 1. g Befence rumREOC Sl e taglh corodl afor s
- The broadcast message is provided to broadcast message buffer 24 and
20 the broadcast page is provided to broadcast page buffer 22. Page transmit
P -4 8
controller 34 provides timing signals to broadcast page buffer 22 such that
the broadcast page is provided in each slot in the maximum slot cycle. In
page is p cy
response to the timing signals from page transmit controller 34, broadcast
page buffer 22 provides the broadcast pages to encoder 27. Encoder 27

25 encodes the broadcast pages and provides the encoded broadcast pages to
modulator 26. Modulator 26 modulates the encoded broadcast pages such
that the broadcast pages are provided on every paging channel in accordance

" with signals from page transmit controller 34.
The modulated broadcast pages are provided by modulator 26 to

30 transmitter (TMTR) 28, which upconverts and amplifies the signal so as to
provide the broadcast pages on all paging channels in accordance with a
signal from page transmit controller 34. The amplified and upconverted

gna pag P P
broadcast page signal is provided to antenna 30 and broadcast to all
page sign p _
subscriber stations in the local area. .

35 After the broadcast pages for the entire maximum slot cycle have been
transmitted, page transmit controller 34 provides a timing signal at the
appropriate broadcast message slot time to message buffer 24. Message
buffer 24 provides the broadcast message to encoder 27 in accordance with



Nos. 4,901, 307 and 5, 103, 459. Denodul ator 54 provi des the denodul ated 10
signal to decoder 56. Decoder 56 decodes the denodul ated signal and
selectively provides the broadcast message to the subscriber statlon user.
In a ScWOWEN0898ipl ary enmbodi ment of the present inventi o CTASISA2IY, oo qcast
page giving notice of a forthconm ng broaggast nessage is provided I n
every slot on every paglng channel . The correspondi ng broadcast 15

nmessage is gHeH enemkeaep 7 ¢ Rbded Hsd beosd@saehessige and'pIvides
rel ati onshi bet r oad cast ag '-lgq cor r espondi ng broadcast
message nay qasicastnesias ‘[“Ra t8€1 ast page or. it may be

determned in aCMdidlarater 6 moddhites theieridoded boroadbast message on each

and" 5 hoadeP2BHE Eiasne) S ERREdERG Wit R %@%@@é&bf’g@p‘r%&?ﬁ%@?g?&caa

page andSrre'i‘hagmgdutatadorbrﬁﬂchﬁoenlemgepagep emgdudater 026 2t
generates a @&ffﬂ@ refh

pr edet er m nh%hgr ogt?(pmﬁf m arrpl gtsgﬁlilu;lsdnraﬁﬁﬁgﬁgo EsngE Soas
In an exenptcapyowmmbmagisast messagasonalk nnels i ast:orsagee with

contains a gﬂsewﬁbxﬁ%ﬁﬁhempwﬁgsﬁ& Bbe 'ﬂk@% Kﬁédsérﬂ{h aolwérred

|nformat|onvm determ

e the natur ar oad Caila rge Sgg '
Then assunebroadcashaessage is Provi tQ-Ffi“ﬁ&f‘a g8t terall$ybserBEiicast
handl es 100 gtatidrisAnHHé! 1dkcal Stéal On into the range 0 [err] H(handl e) < N,

the. broadcast  3REISHRINEL b EIBHFe hPARRoHE VB ARELEr 52 Prvinesa it il ¢
provided i nsiqﬂatl to recexm&ethdt heanises eeceiverc5d todnogitorsitsgssigned paging .
EE g\r“r ?ef’r :-l? t p mfﬂe%r%gacast pageb% }5116?/1&5’& Yrough angenna, 2,50 t8 [rSEeE\},%r‘sz (
blerr] is aWhereditaS idawntonvented archamgplified. n Thei raceivesl baeadcest page is

br oadcags rovxd?t?% aeﬁ\ddlﬁampﬂcﬁerﬁfnggﬁenﬂtﬁﬂh}e d Yrid! providedC s es

where the b page I's only provided once err] I's the slot in
whi ch the sHggpdem®dadcast page i s provided. - V\D 96/ 10895

PCT/ US95/ 12389  Decoder 56 decodes the broadcast page and provides the decoded
broadcast page to page receive controller 62. = Page receive controller 62
determines in accordance with a predetermined set of user preferences if the

20 forthcoming broadcast message will be of interest to the subscriber station
user. . S ' :

If page re¢eiv’e-- controller 62 det,ermines_- that the forthcoming

broadcast message: will be of interest to the subscriber station user, then it

generates signals to receive the broadcast message. - Page receive controller 62

25 determines the slot in which the broadcast message will be provided. The

slot containing the broadcast message may be extracted from the broadcast
page or determined in accordance with a deternﬁnistic algorithm.

Page receive controller 62 provides a slot timing signal to receiver 52

that cause the receiver to monitor the paging channel at the time

30 appropriate for receiving the broadcast message. Receiver 52 receives the

broadcast message provided through antenna 50 and downconverts and
amplifies the received broadcast message. The received broadcast message is
then provided to demodulator 54 which demodulates the received broadcast
message. The demodulated broadcast message is provided to decoder 56

35 which decodes the broadcast message and prov1des the broadcast message to

- the subscriber station user.: S

In a third exemplary embodxment broadcast pages are provided
periodically in a designated slot on all paging channels. As described
previously, the broadcast pages provide information about forthcoming



9 In a preferred ‘hashi | ng atgorithm the central conmunications
center is provided with a nmeans:for deconflicting two nessages that

hash to sanme slot. In the preferred hashi ng al gor
br oadcasw})g% % del ifidated into two separ ate’sub- f.%‘%@@%ﬁ%’*’r S
referred to as the sequence 5 nunber, i,13@and the other is referred to as

the identifier, x. If the broadcast page is provided in slot bpage,
then the cor rhropdndstrmes&ageagé'ha torresponding\b xthdcasrh mésﬂagbmage proeidedyatt he

|
\(/g) ue10 le setroe '%[&{ El/e Pég%{gloﬁal&{aﬁfélﬁeﬁ ng tn o%h % Rr%dcgﬁt P3&ss
- last of the Af8RrOyided is refpergd toozs theebmadaaﬁtmleneﬁsaa subsariheg stationuisto
H(x) maps thfte‘é@f!\&eb%ad’édst messd Nft! it Smb tBP‘itsr bk QH Bag% Elﬁﬁgl

N and B is hroa eneral the seq nce

ca
t wo broadc%tst YGeg iﬁr%‘%‘?ﬂé‘d vrlmct\rkroaasastms prepeRwdedeyci e will be
the same. However Releri:h t@&ﬁgufétatatmessa etobé%@&dédstr&ﬁ;ﬁ 'haﬁié el he
(0] | C

I nb h t t t h
br oadeast Mol as deﬁ:zﬁrr@erg\s trtte mﬁi‘gﬁ%@%&%ﬂeﬁﬁ; 2
messages. page an dad
buffe? 24 an% q, éhg @r% St eoo g aov??ed to broadcast g at@?&?:?
22. Page tra %’ln?ﬁ ates § gg‘i s§§ ﬁr%ﬂf?d’éga %‘rﬁ?g\ﬁ bﬁﬁaﬁ¢§°€6 %&oa’d@h
page buf f10 Jpredetérmimed broadcastefdvmaidcast page is provided in each slot

h I

ransmi ¢ contr o | eyPegrofesstmessagé & BRSIed fo biGadsad BiksSafle Bufrer 24 %aage
broadcast padde broadeastipagets pravided tczbroa;@casemggwﬁexezar d2ageatrangmite
and provi des édiﬁrawosie r&%&@@'%aﬁﬁuﬁg%i‘%nél% broadﬁas@ ‘-ﬂa%%otguﬁ@r 2209 brabide

nodul at es t he,encod oadcas roadcast pages
are provi ded W%"\P@% % ranlaée@a%éﬁ#ébpase SF% tig %qsgﬁarestorthe
page Ei rgnﬁ&t ttimdngr sighet f&ﬁn ag ettrartsrmtt dorstroldetuBat Bﬁbﬁmﬁ%@ e Baffep 22r e
provi ded by ransni | nve

oha a1 eift%aét) &ré?f%?ca pegé B'ERigdga7, Hirokief 7 sfdortes e Brosdcash
pagi ng channepage and provittesdhe wnrbded broadeasy page fanmchﬂgmrtZ&insm t
controller 34. Thelf’d%h r

provided to antenna 3 h{de%rgﬂgjc‘gggégto a ed.b scrr e?flgg *‘gﬁ’gg?*ﬁ‘ % he
| ocal area. the broadcast\page onreaqhy snfasraortdmce

sl-ot cycl 20 hap@g@‘tﬁii\smlt cohh%ﬂ‘é?‘:ﬂi e%eﬁﬂ&&ulité@%?bédé‘d&?égéotﬁr F?&hﬂé&\&‘ydes

?re;eg]gggbﬁt ]9 2&1' l }\9@' ggé traRE %‘Wﬁ?%@c sl'ucﬁE 3pc nverts anc{ amphﬁes
the broadcast page signal so as to provide the broadcast page on all paging
channels in accordance with a signal from page transmit controller 34. The
amplified and upconverted broadcast page signal is provided to antenna 30

25 and broadcast to all subscriber stations in the local area.

In the transmission of the corresponding broadcast message, page
transmit controller 34 provides a timing signal to broadcast message
buffer 22 indicating the appropriate slot in which to provide the broadcast
message. In response, broadcast message buffer 22 provides the broadcast

30 message to encoder 27. Encoder 27 encodes the broadcast message and
provides the encoded broadcast message to modulator 26.

Modulator 26 modulates the encoded broadcast message on each
paging channel in accordance with signals from page transmit controller 34.
The modulated broadcast message is provided by modulator 26 to

35 transmitter (TMTR) 28, which upconverts and amplifies the broadcast
message to provide the broadcast message on all paging channels in
accordance with a signal from page transmit controller 34. The amplified
and upconverted broadcast message signal is provided to antenna 30 and
broadcast to all subscriber stations in the local area.



buffer 24 provides the broadcast nessage to encoder 27 in accordance with
WO 96/ 10895 PCT/ US95/ 12389

10 the timng signal. Encoder 27 encodes the br oadc and
provi deW096/108%he encoded broadcast nessage to nodul at or %ﬁ@%w

Modul at or 26 nodul ates the encoded broadgast nessage on each pagi ng
channel in accordance with S|gnals frompage transmt controller 34. 5
The nodul at ed br (Referring te Figare 4,spageoseceive dontrallar 62 provides a slot timing

Lo provi de. SIEAGN S, i%séwrﬁ'?" 9’932&3‘\5% t’?"-‘ﬁ"g‘ 37Wb, iickor s WRERANE plifg, | |
a signal frchapnet during the broadcsst @38345 °ch eeeived hmmébmgﬁtléd
broadeast g5ataded toPlididifitlater 3] Wikre3ft ﬁnaemémmm drd Providiep asi ber

statio ocal ‘area

r ece| ve dontdespder 562 Lrcodend6 decades the rh"ﬁggfaesrt rF1 4 %&&'@V‘F@P%S‘Q

that causes d&%e\de'bréadéﬂst”?agboto'p fgeyeceived camcnner 62; hegyaeceivee
broadcast page i

is domconvé-'ﬂ‘é’é? %a%qelrﬂlﬁﬁ L‘Rﬁ@ 'é@ﬁéﬁ B?%éé@&glt‘ysga&‘ef?e&%esmge‘b& ded

to denodul atc@irdsponding drosddast deessdge aillbeoflinterest docthecsubscribeiestation 56.
Decoder 56 decodes the broadcast page and provi des the decoded

br oadcast pd@f@ to page receive controller 62. Page receive controller 62
det er m nm i n accfr pagee rec¢ivea conérdilerr6? ndetesmunes thatr theefortbhoomingf

t he ﬁ@?ﬁ?ﬁ&g rRés%QgSaﬁt of §ntaRst \th! #hebguBgcﬁBEF rs‘iﬁﬁoﬁoug}e en. it

subscrlber recelve contr
det ermi nes tgenerates signals torinegeive theoﬁ@%i’&éﬁ@l\ ing; bsgadoast message. | flageest

to the subsqelbgje E&ﬁ'&bg@r B2 %detefiiled the slot-HEWHRhSthe waaaéastt%éﬁagbve (
the broadcast message., cel control ler 62 Egonglaete n}l'peﬁmagc I ot
in which t hevi} b&d?!&é’# ?&g‘g ;&edbﬁ"eﬁ?‘?}ﬁlﬁeﬂ‘e siA g,
the broagsashesSifgeataye brtravtedadion theobrodurast gagmer determined by a
det er m ned |¢1 r&%@ncelgwi@sg‘a determ nistic algorithm _ Page
recei ve cont a sl ot timng signal to receiver 52
that cause the r eBage/eecame gontrotler 62 cprovidesga slatrimingsignal to reseiver 52
that causes receiver 52 to monitor its paging channel at the time appropriate
for receiving the broadcast message. Receiver 52 receives the broadcast
20 message provided through antenna 50 and downconverts and amplifies the
received broadcast message and provides the signal to demodulator 54.
Demodulator 54 demodulates the received broadcast message and provides
the demodulated broadcast message to decoder 56 which decodes the
broadcast message and provxdes the broadcast message to the subscriber
25 station user. . g o

In the fourth embodxment of the present invention, broadcast pages
are provided periodically on a smgle designated paging channel. In the
exemplary embodiment, the corresponding broadcast messages are provided
on the same designated paging channel. If a subscriber station is to receive

30 broadcast messages, it must tune to the designated paging channel at the
appropriate slot time to receive the broadcast pages.

If the subscriber station wishes to receive a correspondmg broadcast
message it must tune to and monitor the de51gnated paging channel at the
appropriate broadcast message slot time. As described previously, the

35 temporal relationship between the broadcast page and corresponding
broadcast message may be explicitly provided in the broadcast page or it may
be determined by-a deterministic relationship.. .

Referring to Figure 3, a message to be broadcast compnsmg a message

and a header indicating the nature of the message is provided to broadcast -




30 appropriate for rece|V|ng the’ b?oadcast nessage Recei ver 52 recei ves

t he broadcast message provided through antenna 50 and downconverts and
anplifie ei ved broadcast nessage. Theé received bro age is
t hen prov hgﬁﬂ@ﬁgdenndulator <54 whi ch denodul at esxt:he recei 3§ﬁi§F@§§§ast
message. The denodul at ed br oadcast nmessage1ss prOV|ded to decoder 56 35

whi ch decodes the broadcast nessage and provides the broadcast nessage to
the subscri bepagearicomessage generator 20. Broadcashpage archpiesssge gbnehammzo

br oadcast Padgendidtes ré)\':'rgﬁ&cfst me%’geegﬁ& QFJ%qCES?qug Pl Cg&d%hg

pagi ng channe I ous pages prOV|d
i nformati on apsedetesmined broagdcast fomm 96/ 10895

PCT/ US95/ 12389 The br é)adca t message is provided to broadcast &ﬁssaée blSPHC A
messages. he corresg ng by oadc

once on ev raadeast page ISTPF@V}Sé?@ 695&%%@2?%;3?&%&&5&7&5? aggégagl elsgitt
?;etgrow de?eggflsl?‘l%r&m fdirtléés gsa es | : tttdzgg?ﬁ‘?gglrﬂ}e?g a55|gt pe emqheon
Chamsel 5 GABPNGPHAte Slah (L EesHaas, koIt HANnE. SignalotrOm Joas Rt

Re](‘]I e; r Ih ggdg ? IEogtIrcﬂle% 3¢,t Ewm@stt bufferd2asprovidesi then@;gadm Jage ;ot
Shge and moos SOEONE &7 ERRSA 7 rcotles HHE Bgﬁiééﬁﬁpnés BhAbANideE Bp8ed
gener at es ¥ bbooadcast page tagroduldtdrr2éadcast page in accordance with a 10

predet erm ned broaqoaaldig fﬁﬁtpbroHdes the enc(?duaebmagﬁqgﬁéﬁgcasﬁfﬁﬂedés?gnated

provided to broadcast nessage

provi ded to bipagiagshapagkingcpedance withya si m page tr@aﬁtmbcqmro

E; g‘éhgg:t a ;' ThH nfodinated Br%%t?%??%geﬁa?ko%&é&'b ﬁ\ddhlﬁ&?i'\é%dggstgar%snh'?ﬁ
o o SO STMTRY 2r hict panavexts aoa e BradiettPaR B EnBLI0 5
g?oadcasfrWI dosprr b?lcﬁéd mgbls%adm?e pag enond&ue Zd’esl atetk rpagin gir negﬁrliﬁelt )
26. ackQRTarich witiog &?gi'ha%% %a%a%@ﬂ%ﬁ%s@?g? o118 dtpblibied
provi de tamed hrpeohvested bgoadeastapage signgl ispnoviided toc antenne SOvwand

signal s from p8adPad%e diPdilibikiibsPstakichs ¢ tﬁéloc'gilgrég)dul ated broadcast page

i s provided by
In the transmission of the corresponding broadcast message, page

20 transmit controller 34 provides a timing signal to broadcast message
buffer 22 indicating the appropriate slot in which to provide the broadcast
message. Broadcast message buffer 22 provides the broadcast message to
encoder 27. Encoder 27 encodes the broadcast message and provides the
encoded broadcast message to modulator 26.

25 Modulator 26 modulates the encoded broadcast message on the
designated paging channel in accordance with signals from page transmit
controller 34. The modulated broadcast message is provided by
modulator 26 to transmitter (TMTR) 28, which upconverts and amplifies
the signal to provide the broadcast message on the designated paging

30 channel in accordance with a signal from page transmit controller 34. The
amplified and upconverted broadcast message signal is provided to antenna
30 and broadcast to all subscriber stations in the local area.

Referring to Figure 4, page receive controller 62 provides a slot timing
- signal to receiver 52 that causes receiver 52 to tune to and monitor the

35 designated paging channel during the broadcast page slot. The broadcast
page is received through antenna 50 and downconverted and amplified by
receiver 52. Receiver 52 provides the broadcast page to demodulator 54,
where it is demodulated and provided to decoder 56. Decoder 56 decodes the
broadcast page and provides the decoded broadcast page to page receive



nodul ator 26 to transmtter (TMIR) 28, which upconverts and anplifies

t he broadcast page signal so as to provide the broadcast page on all paging
channel s in accordance with a signal from page transnmt controller 34. The
anpl i f | 8¥0 86ith8%Hconvert ed broadcast page signal is provi dRET/U8954288nna 30
25 and broadcast to all subscriber stati,gns in the |ocal area.

In the transnlsS|on of the correspondi ng ‘Or oadcast message, page
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30 nessage the stibseABer Statiokneseder 27 encodes the broadcast nessage and
provi des the encoded broadcagst rressmq&h&aggdul at,or 2&?
Modul at or 26 noduifaPage; FeceNegent etggaungs Hhatothe forthcomingng

channel % roaddascedsagesisgof!intéresintpatiee subseribér csmidmldser 3Hen it
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nessage to receiviecontrolien 62 adeterminesathe stotain whghnﬁlecbmaddast imessage

accordance \%ggbg P?g frompage transmt controller 34. The anplified
r

and upconver " message signal is prOV|ded to antenna 30 and
broadcast to al | Bagevedeive contxollené2iprovides aslot timing signal to wereiger 5295

PCT/ US954 4 2
Ref erri ngét 0. |t.gcuar"1$e receuéerr g%epvetmc‘g nttor gﬂde rm %?tmr' Ot\l/'mledégagnaf B agng\%

signal to r channel sb thﬁagfm% messageeslototime. nnR?@QSYeﬁ 2 mgﬁ!ﬁe e
pagi ng t%aaeaét ewéssa vbﬂ@%i?hggﬁ ﬁhaggeﬁhatso B Be%eicoRTdeRtsoan@ast
pag 'S
P ovi ded t o amplities eéﬁce fiGlst Saessag Rerbad Slafernt defloadiuales e €
and provi desret:biared broddcaslednéssa cantl pageides pheedemodulstedobroaddast 62.
Page rec e user
prof or enkls esyags” ' el %@Mﬁb &%?‘éécfbé 1toRdcedntente bt Bfovides, oot
to the subsdhethroadcastimessage toubesubsqxber station nserpage receive controller
62 determ nes thajy Egﬁréfefrkaféiﬂbﬁﬂxment oP Hhe§6afth EMbaatiRentS tRé HrBAdERR! O
t he subscriber statl aser J
page and broadcast message data are each provided twice in order to insure
‘that two consecutfl_ve broadcast paging slots or any two consecutive
‘20 transmissions of a broadcast message do not both coincide with the traffic
| paging slots of any subscriber station. Subscriber stations in the system may
be assigned a slot'cycle'- of a specified period, Sp. Each subscriber station is
able to choose its slot cycle from a range of slot cycles, Sy, S, .... For an
arbitrary subscriber unit, x, havmg a traffic slot cycle of Sp, its paging slots, sy,

25 will occur according to:
Sn=(n"Sp) + F(X), - | )

where F(x) uniformly maps a subscnber s unique station identifier to the
30 rangeO0<F(x)<Spn | '

The system may also specify a broadcast paging slot cycle havmg
period B where at least one slot of every broadcast cycle is used to transmit
broadcast pages. In such a system, it may be desirable to choose broadcast
paging slots in such a way. that no two consecutive broadcast paging slots

35 both coincide with the traffic | pagmg slot of an arbitrary subscriber. This can
be done by choosmg consecutive paging slots such that the distance between
them, in slots, is not evenly divisible by any traffic slot cycle Sy that is

 available to subscnber stations. '



generat es signals.to recei ve the correspond; ng broadcast nmessage. Page
receive controller 62 determ nes-the slot inswhich the broadcast nessage

will be provided. As described previously,: the slot contai
br oadcasWO9#108%essage nay be extracted fromthe br oadcastptﬁgésggﬁl”

determ ned by a determni stic al gori Page receive
controller 62 provides a slot timng si gnz} to recei ver 52 that
causes receiver SZnlg, n‘i ary {émB8diMent $8B5& bet! stafibnk %ﬁbﬁ

ﬁf gsage Recelﬁverg‘g receflvesa cas%éa 20

for receiving the
message prov%ﬁ@&%?ﬁt&? ﬁﬂmsm%bam%?&@mi I i f i es t he

recei ved broadcast nessage and provides the signal to denodul ator 54.
Denodul at or 54 de du he regei ved broadcast nessage and provide

t he denodul at ed bg‘a'dé ﬁan@sggggﬁo decoder 56 which decodes the ?

br oadcast Sressage and provi des the broadcast nessage to the subscri ber 25

nventton. - bt dhe Brogseast i Ty bgmod ot SlbeRer SaBoRS ReSPRringn by

desi gnat ed pagi ng channel. In the - exenpl ary enbodi nent, the
correspondi ng br ogglcasdh «ARs e provided on the sanme desiggated
pagi ng channel . aéia gﬁb?@fﬁﬁ%?ﬁs@tion Is to receive 30 broadcast @’5‘ '

nessages, it rrust tune to the designated pagi ng channel at the

appr opr | 2 etlhy ; teffedent 208 Yarkber m%g’{gfw g of broadcast tycle'l
nessage it en gk susc n&) FPG‘XcﬁsrﬁePﬂﬁ%l 'E?t G ined lenaﬁk\@efolé@wmg

appropri ate hrepafiensé reRttorge sl ot tinme. As described previously, the 35
tenporal relationship between the broadcast page and correspondi ng

broadcast nessage may be explicitly provided in the broadcast page or it
may - be det erbg aébk.py ipmbet Brmi ni stic rel ationship. (6)
Referrin o Figure 3, a nessage to be broadcast conprising a nessage

and a header indicating the nature of the nmessage is provided to broadcast
WD 96/ 10895 Note that any value of i,1<i <15 w:llgproduce broadpast/ pxgdng shits9o

o hade s aned yy b SR eRioRiOn G Sl USE!
a €er, m a variation on the embodxment mentlone above, subscriber
_stations may actually monitor the slot immediately preceding and

20 immediately following their assigned slots, thus restricting the value of i
such that 2 <i S 14. Also note that it may be desirable to pick a value of i
such that the distance between two broadcast pages, both of which may
coincide with the traffic paging slot of some subscriber unit, is maximized.
A value of i=3 has this property and is the value selected for the exemplary

25 embodiment. In fact, any value of i which is less than and relatively prime
to the least common factor of B and Sy has this property. To insure that two
consecutive pages Pk and Pk+1 do not both coincide with the traffic slots of

“an arbitrary subscriber station, the difference (Pk+1 - Pk) must not be
-~ divisible by Sp, :

30 In a first method to deconflict traffic and broadcast slots, a first
broadcast page is transmitted advertising two forthcoming broadcast
messages, then a second broadcast page is transmitted advertising the same
two forthcoming broadcast messages. If as described above the two broadcast
pages are separated by a broadcast cycle plus a number of slots that is less

35 than and relatively prime to the least common factor of B and Sy, then all
subscriber stations can receive one or the other of the two broadcast pages.

If in addition the two redundantly provided broadcast messages are
similarly separated by a broadcast cycle plus a number of slots that is less
- than and relatively prime to the least common factor of B and S, then all



predet erm ned broadcast format. The broadcast nessage is
provided to broadcast nessage buffer 24 and 5 the broadcast page is
provided to broadcast page buffer 22. Page transmt controller 34
provi dewoac/idsas ng signal to provide the broadcast page i RCTHE?S12389
appropriate slot. In response to the tipging signal from page transmt
control | er 34, broadcast page buffer 22'9rovi des the broadcast page to

encoder 21 BUSAREL sAAF A5 o RGP i TR aag o0
encoded br messages. JEbe positions. Qfetheglmaadcast messages ¢an bhmmeﬁiedrem )dance
W th a sigfaind baBEaHRE a:fag@f;?ﬁ” ﬂ'ng'flﬂ‘h ég%lc;’tﬁ between-ﬁ'ls sH&SW&%f{

broadcast page i's_provi to transmt

whi ch upcopage t@chrtbe Sirst ncprr@§p9néms a ;sag%sagf-'gm! Lgdi%tsrm!md 0
provi dest hscéﬁmﬁea%tﬁm % §t1&&ﬁk%s@ﬁ%a??fdwy Ihshould be

d gn 34.° Th Lified
and. upeonvBpIes thabBRMAnG ore Auam, PPe DIoRIGRILRAES, OF MEISIESI0 AEIVeR

br oadcast b?oa’?dléast @y resalti mnsm\matd@e ptableldistritution, which can be t he

cont ol | or B38d &%@é&%ﬁ?ﬁ%&ﬁ%ﬁ%@%§€9‘hﬁ§§§>§ag%9n PR, 2,

i ndi cati ngbtdmﬂausppagesmmesdages.l n whi ch to provi de the broadcast

massagﬁ0 Br oadc t g J‘f 2(% fﬁ@%nﬁrﬂ E{Htsp
encode Enc roa cas message an pl‘ OV es theé
 encoded br bmladssast rpageagetramsmmd advertising azforthcormn deast message,

dul at d
Channol 1 nihEn cAG S0l BROAAEIst PARS0S: Sﬁaé‘gtﬁ}:gﬁsm“t‘%m“gn%ﬁﬁ%?e 34.

The modul aEWMaduphe#satgeadgasmeﬁsas s mefhnd, the Bro iroadcast
tran;gi t%ﬁ%ﬁ@&'&?& séPar unﬁ@at dedstcyelel phug t dh'rid;ﬁber of sléteethat lﬂmibsto
provi de roa sa e_on nate | e

accor darce %ﬁ%é%%?glﬁéﬁgFOMf’ﬁgﬁFg& gﬁ% %@ngﬂ The
anplified sek dfdtwréehrﬁmdbmdaastme andriss coa'eppondu@l broadeastnna
+ 30 and bro lin

Ref erri ng ?gg%ﬁg gﬁfr:{e(%:gﬁve%ut H{lPP?lb gg prOV| des a s?otulthlprlr?n
signal to nhcyda%ses receiver 52 to tune to and noni t or the
35 desi gnat ed p?\ ﬁfﬁhﬁ,@iﬁgl rélggoaﬁgeﬂglr up@g @igﬁbnm oficast
page i s _receive 0 . a a own ve T cé'@x
recei ved0 53he I@%’B réj%?‘gﬁ \Rrﬁ&o“cshé nb'i%’g’

where it i entlsodithent,ctheatrdnstissionds dvrdéSGa m«zoplmge aﬁdmamdm t he

broadeast pgag sﬁo?u?ron{aqc‘i&u& 5166 &S SdaAH BQdE@e?y paging endritd. "Rifen's

subscriber station monitors its paging channel for traffic pages, it can
determine from the new page indicator if it needs to monitor for new
25 broadcast pages. This can result in a power savings for the subscriber station,
in that it will not unnecessarily monitor for incoming broadcast pages. This
exemplary embodiment operates in conjunction with the second third or

fourth exemplary embodiments. '
In the exemplary embodiment, the broadcast page consists essentially
© 30 of two fields. The first field referred to as the broadcast handle is used by the
subscriber station to discriminate between those messages that it wishes to
receive and those that it does not. The second field is referred to as the
delivery vector and as described previously tells the subscriber station to
which channel and. sub-band- to tune and in which slot - to receive the

35 corresponding broadcast message.

The broadcast handle consists optxonally of four sub-fields. The
sub-fields include source address, function code, sequence number and
language indicator. - The source address identifies the sender of the message.
The function code indicates the subject matter of the message. The sequence



WO 96/ 10895

PCT/ US95/ 12389 IERREERE I 14 control | er
62. Page_recej control | er 62 determ nes i.n ‘accordance w of
user pre%‘?%ﬁﬂ?&"’ iT the correspondi ng broadcast nessage isi’gpﬁlsnt erest to

t he subscriber station user... - I f7page r.eceive controller 62

determ nes that the forthcomng 5 broadcast nessage is of interest to the
subscri ber siaimber identifieshthe vérsion of gheanessagessgithhtin the ¢ase wherbahe

oL S20O: S BAA ke TE A Rer By, i BUSRHR ShYh hs

Page recei ve avoid receivings the samedmessage bwice. nifhe kanguagetindicates irdicstes10
that causes RREelhage P whith ttﬁfe a:?\@ts% tige%f&ﬂdgﬁs '%!atﬁgligﬁg S%Qnish,
ot {1 re. ePves’ the

channel at_the broddcdst nessage s elver 52 rec

br oadcast Sredsenchste)i Ycis notmacgssasyitfon facls subrfield darkeunisuely sperified as
anplifies theoheGdi theth r%%ﬂ&&ﬁ%dl@qmgﬁé spekifiedP db i afsd, ridst
recei ved broadcast nes e, and provi des, tflg gigo U%& broadcast 15
nessage to dé\?&ﬁ%ﬁa%e’:’omg&’rﬁfm%ﬂéhpﬁemb? ok tae su and provi des
thefbroagcarsﬂtj g?ssﬂié?t c}!éli‘{r]ét?f &}L&:&tﬁfiélﬁisistsafdtfoﬂ?ﬁtfeegsub-ﬁeld? which i &he g
referred enbodi nent o . fou e i.ment , r,oadcas e.an
b cadcast moexegupiay pmbodimeht iRcisd Hetiency nBarte chagorh anfesidt Sutr no
two conseit fisldss dnuemqumynbanamw-ﬁew;getmscm frequency Jub-band in
transm ssi on r s i . e draffic
pagi ng sl ot s%&%aﬁs%g%%ﬁé t g?f%%%sgﬁte %%é{iﬁsﬁe;b ?@W?ehh ﬂﬂ%déé@ m
my  be asdbi-fjekdispecifies thecpagiolg er dpaffic chanpelr wdwre sher cdrresporiding
subscriber stghaatadiSmessage? Wil b providéd. tfhé'sgét EMB-'fFelHr%ch’f'és""B?@s{Ht

sl ot cycles, erril @’ er n arbitrary sub crll!)er uni't, X,

havi ng a t r affumber gvithin | e(ﬁPeSEfé(ﬂg ]rs,u%‘bénﬁa@fiqllﬁhﬂrﬁ\%,wbﬁ@ the broadrast

occur accyg d gs&ésowm be provided. AS Webdribéd [previotlsty ahy or ElI’Of the delivery
(3) wher e F ueteue.st tion

i dentifier to Xsébf*?élfgﬁgrgr%b?a ??Vqﬁtsia? Epligitly S detéiiriediin acgerdanceay
al so speci fy withr ® predetermiyid galoutdtiory domméiavi ng
It may be desirable to provide paging using a combination -of the
abovementioned techniques. For example it may be desirable to employ a
20 more efficient broadcast paging method in general situations, but to provide
an explicit page on all slots in a broadcast cycle in the event of an emergency
message. : _ . :
The previous description of the preferred embodiments is provided
to enable any person skilled in the art to make or use the present invention.
25 The various modifications to these embodiments will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to other embodiments without the use of the inventive faculty.
Thus, the present invention is not intended to be limited to the
embodiments shown herein but is to be accorded the widest scope consistent
30 with the principles and novel features disclosed herein.

WE CLAIM:



period B where at every broadcast cycle is used to
transmt br oa mﬂ i t.ICh a system it may be desirable to
choose broadcast n such a way that no two consecutive

br oadc awio gsag893g S| ots 35 both coincide with the traffi PqFRIINE2BPot of an

arbitrary subscriber. This can - be do&s by choosi ng consecutive pagi ng
sl ots such that the distance between hem in slots, is not evenly
divisible by any traffic s|ot cycle S t is . available to
subscri ber stations. WO 96/ 1089W[M'§3

PCT/ US95/ 12389 15 In

-

the exenplary enbpdimept,, mkbsan%ﬁm wosdebétecbg,

Swhere 47 OM
a set of traffic pagl ng & avi:n er| as specl f y:
S[err] = 2[ ephirality (of] recejvere rereive - a smgle transm1 ted broadcast messgge,

et the grgaﬁﬁﬁﬁaw@mmaﬁﬁitﬁngwrbaacészrmeéda eytmcpﬁmgetatlons be
(5 10 L bing 2 plpsality pfofiming

(5) 10 L4t bk repassetmnsamémntmlﬂfemaé}safq

br oadcast cngﬂals indicativeesf aMtslot posiriong mra:)qﬂeden‘erméd shakimbem sloti ned
by the foIIo recurrence relation. - - b[err] = (b[err] +

1) mod B.6 (6) 15 Not e t hat:
any val ue - Of i 1bi'6§ddast thessa]gelbuﬁdrl nearduéer redandantlyppoovigling osaid

having th d t ) | ot
naviig (g el PhoRgid e @W%ﬁ!‘dﬁgﬁwﬁlgy%ove Bfgaes ° ©' ©
stations may actumoédulator means fier sec.mvmgm@da qmnélo'eprwdsdobroadcast

di at . th trict the val fi
such t pat®s {‘*yfg?é‘éfk?“hi’?h&'ﬁs%so formed o re;FQ Gesi Labl & Lo pick alg
val ue of | s tesmsrritier meanaifor AFRASTRIENS SAid RECadicast message: i ol
whi ch mayg msﬁi?lH{Hxﬁﬁumstbtkyeletéﬂfaﬂlpagﬁgldﬂmbm of some subscri ber

unit, is maxim zed

2. In a network containing a broadcast component where a
2 plurality of receivers receive a single transmitted broadcast message, an
apparatus for receiving broadcast messages, comprising:

4 - page receive controller means for providing a timing signal
indicative of a slot in a predetermined traffic slot cycle;
6 receiver means for monitoring an assigned paging channel at

intervals determined in accordance w1th said tlmmg signal and for
8 receiving said broadcast message;and -
' decoder means for decoding said broadcast message and for selectively
10 provxdmg said decoded broadcast message

3. In a network c’ont'aining a broadcast component where a
2 plurality of receivers receive a single transmitted broadcast message, an
apparatus for transmitting broadcast messages, comprising:
4 page transmit controller means for providing a plurality of timing
signals indicative of all slot positions in a predetermined maximum slot
6 cycle and for providing a single message timing signal;
broadcast page buffer means for redundantly providing a broadcast
8 - page in accordance with said plurality of iming signals;
broadcast message buffer means for providing said broadcast message
10 in accordance with said message timing signal;
modulator means for receiving said redundantly provided broadcast
12 pages and for providing said redundantly provided broadcast pages on all



A val ue of i=3 has this property ] selected for the

exenplary 25 enbodr ment. In fa Eiliﬁ ﬂurm E&ﬂi‘ which is | ess than and

r,elativel‘x pr tothele of BandSerr%l has this
CES{‘@P 1283

property. |9P§§re that two consecutive pages Pk and not
bot h coi ncrde with the traffic slots of an arbitrary subscri ber-
station, the difference (Plerr] - Pk) rrust not be di vi si bl e by
S[err]. 30 paging clidhﬁhl§ land f&eg dﬁiarﬁﬂda%aﬁtr fidssagaon RNOBAEHY!

sl ot s, rs br padcast page is t ansmtted advertistng two

forthcom ié; m ‘f nmessages, then a second broadcast page is

T ]r ans mdt ted adver ttrahsmittée nvears fc:jr tranbmtitting tshtd)ﬁbdﬂn&ﬁﬁﬁ@@é&dgdmgslsw-
as des cast pages are separated by a

br oadcastfécytg&gdggg\ﬁggﬁgﬁgﬁesggggl ots that is less 35 than and

relatively prime to the |least common factor of B and S[err], then all "

subscri ber stati ong calnh.{ %?#Q&Reﬁ%@%‘@t@ﬂﬁ%fgﬁt L&e COW dg’g@%‘}%

pages. lon"t r

messages afe plurahtx;rcm reseivers diegeiveca single bransmisted Wﬂd;:apt usessagenasr
of slots that @&Q t he | east commpn
factor of arPcFa Sﬂagl?s'rsfor ﬁexvlrglpr agte{%sg%ﬁ%gg@ﬁﬁu{é’

PCT/ US95/ 19389 page recelve controller means for providing a timingcsignal
stations can indi€itie 6 sivt :h@p@d@?érnﬁheufl?afﬂ&%wf@ﬁdeast massages
The posrtrgns of the broadcast ?ﬁ;es can bg{ﬁrovr de |cr fcbé

t he broadclst page®®EHVeHhHMARD IBPEINg. Af ASSiENEds ng 688lst
page aamd t he ﬁltemalsodeﬁermlﬂddndnbamidaﬁcd enﬁ\glil;geaxdartnhﬁit esxghal h'ﬁﬁ’dl ldfi:gf)
accor dancegqw escri bed previously. I't shou e
not ed thatspr%e\gfiyiﬁ%g?’?ﬁéa%?gﬁﬁg oadcast page or nessage in a given
broadcast cycl e nadecadar means faor ldmodmg abid bioadcash pagenandifor providing _
fixed by yge dﬁid déceaéhb%i&c%ﬁtgi é‘t&%@ﬁ%&%r&{%%ﬂ&%ﬂb etween any of -

t he broadcast pages, or nes second net hod to
deconflict trafficWilegewsy éé@cﬁges!%'?ﬁ’e gontroller is fustherd sde;grgauusg in

transmitt gg a@h&rruuﬁwgwm-r aere“de&%&aéf d&?sﬁmerencestd@n%ﬁal%ef&“d

br oadcast pa |s transm tted dVﬁrtr n t he sane forthco
dupl i cate br dRg AU HEFSFWtwo br oadcast pages are
separated by a broadcast cycl e plus a nunber of slots that is |ess

5. In a network containing a broadcast component where a

2 -plurality of receivers receive a single transmitted broadcast message, an
apparatus for transmitting broadcast messages, comprising:
4 page transmit controller means for providing a page timing signal
indicative of a slot position in a predetermined broadcast cycle and for
6 providing a message timing signal; | |
broadcast page buffer means for providing a broadcast page in
8 accordance with said page timing signal;
broadcast message buffer means for pfoviding said broadcast message
10 in accordance with said message timing signal;
- modulator means for receiving said broadcast page and for providing
12 said broadcast page on all paging channels and for providing said broadcast
message on all paging channels; and
14 transmitter means for transmitting sald broadcast page and said
broadcast message.

6. In a network containing a broadcast component where a
2 plurality of receivers receive a single transmitted broadcast message, an
apparatus for receiving broadcast messages, comprising:



15 than and rel atively | ' I t-corfrmn factor of B and S[err],.
The rel ati onship bﬁﬂwﬁﬂ ilmn ﬂj@@st page and its correspondi ng
br oadcast nmessage n integral nultiple of the | east

conmMmon wo bé/igshs of the possible slot cycles. PCT/USHSA288% t h
exenpl ary embodi ment operates in conjunction with any of 20 the nethods
described previously for peri od| c br oad8@st paging. In the fifth

enbodi ment, the transm ssion provi des a new ag'gl;e i ndj cator in

each sl & in a PagemIRceIve; C Fe&'nd“ﬁﬂnﬁ;v L Pyl h&nbmingysignal
subscri ber uidx@htx@édﬁ%baddastpig?eﬂoel ng channel for traffic pages, it can

determ ne from the .new lcator, if it needs to m)nltor f,or new, 25

br oadca pagerfll reqejv. §;§§L§JP£SFM mﬂngzgng%ra%aﬁsﬁégetop dmms W

stati on, accondanbetwith s Mg s or irégei d brodduvast

HE i e ity R

the second thi r(§l ?our exerrpqq ry egﬁ gg%ré a o &ﬁ é:

exenpl ary Wbmdc@tmcm&@gagemim@m&madly 30 of two

[ okasqethe T1 ¥ Shérein Gald fhiged fecefyd ontfol padfe&hep%?'ﬁkfnmﬁ% the
nate

subscri er statjon to etween those messages es to
recei ve anécﬁmqeh&tlm ta gpsedetesmined -set of useari preferencesr ar sigmalso fag t he

del i verpg .vegééw 4l cafre mgqg-om@agtqg V\Egel 1s the subscriber station to
whi ch channel an sub bahd to tune and in ch slot to receive the 35

correspondi ng broadcast message. _ The broadcast handl e consists
optionall'y of f@ur syh- &i aétieorkltentainin Eua broamsltncbm@em@aurwaewctr ess,

addr oss 3 aBRraAREoF HESaBRR lcsY . sinele JpghaRRd roBidher Frifsdiucan

i ndi cat es appasatusdor tramsmitting brdadcastsmegsagesheompuising: e . \\D 96/ 1089
PCT/ US9%/ 12389

u
Gent i fRes the PABS fansmit pontroller means for providing a page timir! figfal
br oadcast pa@rsahyepeba slog p@umam ayprqdﬁ,teanm ibseadeast: cygle vand foe abl e
to @vg,dv gld/h{@sg fRfifge twi ce. The Ianguage i ndi cat or

LTS Aty gk i HEMER G O TR
uni quel \8 specoridasde aeith said page timing signal;
broadcast message buffer means for providing said broadcast message
10 in accordance with said message timing signal; -
~ modulator means for receiving said broadcast page and for providing
12 said broadcast page on a designated paging channels and for providing said
broadcast message on all paging channels; and :
14 transmitter means for transmitting saxd broadcast page and said
broadcast message

8. In a network containing a broadcast component where a
2 plurality of receivers receive a single transmitted broadcast message, an
_ apparatus for receiving broadcast messages, comprising:
4 page receive controller means for provxdmg a t1m1ng signal
~ indicative of broadcast page slot; -
6 receiver means for tumng to and monitoring a designated paging
channel in accordance with said timing signal and for receiving a broadcast
8 page;and
decoder means for decoding said broadcast page and for providing
10 said decoded broadcast | page to said page receive controller; and
wherein said’ page receive controller is further for ‘determining in
12 accordance with a -épi‘edet’_ermined set of user preferences a signals for
receiving a corresponding broadcast message.



| ong as the aggregate broadcast handle is uniquely specified. It is, also,
not necessary to provide information in all of the sub-fields.

The dell consists of three sub-fields which in

exenpl ary e%%ﬁ?g: i ncl uded frequency band, channel and'é£@P$§ﬂﬁgmlo
fields. The frequency band sub-field specifies the frequency sub-band in
whi ch the correspondi ng broadcast nessage will be provided. The channel
sub-field specifies the paging or trafic channel where the correspondi ng
broadcast nessage will be provided. The slot sub-field specifies the slot

nunber wi thin the specified sub-band and channel where the broadcast 15
pages will be provided. As described{peagvioygsly any or all of wshe delivery

vector sub-fields can be provi ded Expl or determ ned in,gccordance
with a predetermned cal culation f o It may beMdesirable to
provide paging using a conbination & abovenent i onedfgechni ques.
For exanple it nay be ble to e fa 20 nore efficient broadcast
pagi ng net hod in genpe 2i tpati ons, bgvm provi de an explicit page
on all slots in a cycl e inlLK®_evdnt of an energency

nmessage. piZev ous descrigtion of 2 ) rred enbodi ments
i's provided to € ahy personAkilled in tlhéd g#t [to nake or use the
present invention. 2 1{3 vRari ous i fications Tlo=ak®sd enbodi ments will
be readily apparent tp «» l hose sifl1ed in the drf Eand the generic
princi pl es defined heregn nmay be applied t t kRS erfbodi nents wi t hout
the use of the inventivg faculty. Thus, e fAr t {i nvention is not
intended to be limted fo the enbodi nep¥s shqwem hergin but is to be
accorded the wi dest scqgpe consigtent 30 th the principles and novel
features disclosed hergin. VE CLA WD 96/ 10895
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CLAI M5 1. In net wo cont ai ning a broadcast conponent
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2 plurality of receivers receive a single transnitted broadcast message, an
apparatus for transmtting broadcast nessages, conprising: 4 page
t.ransm t means for providing a plurality of tim sj gnal s
i ndircat i VM G‘HS slot positions in a predeterm ned naxi murh Q:g'(lbqssmsgs cyctl e;
broadcast message buffer neans for redundantly providing said 8 broadcast
nmessage in accordance with said pluralitygof timng signals;

nodul at or nmeans for receiving said redundantly provided broadcast 10

nmessage for all pagi ng channels; and transmtter means for
transmtting said broadcast nessage in all slots 12 in said nmaxi mum sl ot
cycle on all pagi ng channel s. 2. In a network containing a
br oadcast conponent where a 2 plurality of receivers receive a single
transmtted broadcast nessage, an apparatus for receiving broadcast
nmessages, conpri sing: 4 page receive controller means for
providing a timng signal __ indicative of a slot in a predeterm ned
traffic slot cycl recei ver nea 0 ﬁrl n assi gned
pagi ng channel at CDMAnFREQENC&éIerm nefl in g‘ &Eﬁ-h said timng
signal and for B proadeasy ness ONIZATION CHANNEL
decoder neans for deemMAgFREQENCQaﬁcast pssagP. GCHANNEL Vely 10
provi ding sai d depeded-h age PAGINGCCHANNEh.Zletwork

containing a br 0C3€DMS\”H§.EQTS gye 2 pluralisy of receivers
receive a singlg kransmtt oadcast rressage an e apparatus for

transnitting broafdcast messages, conprisi\g: 4 o page transnmit
controll er means for prOV|d|ng a plurality of tig , E | s

i ndi cative of all} sl ot posTtlonsmapre termm Fn 6 cycle
and for providing} a single® rressage t| i ng i gnal "oadcast

. page buffer neanspfo chertrea a brEM%EICC ' in
accordance with sp ldCEMAaFREQENCMkl ng sipnal s; * br oadcast
nmessage buf f er—iBlais ding sai d brojdcast nes8age 10 in

accordance with shid rressage timng signal; . nodul at or neans

for receiving saifd redundantly provi ded broalicasTRAEFIQGIANNEL tpr
provi di ng said redundantly provided broadcast es on all

FIG. 2



WD 96/ 10895 PCT/ US95/ 12389.
19 pagi ng channel s and for providing said broadcast nessage on al
pagi ng 14 channels; and transmtter neans for transmtting said
r edundantWVBP¥188st pages 16 and sai d broadcast nessage. PCI/US9S/N2389 4

In a network containing a broadcast conmponent where a 2 plurality of
receivers receive a single transmtted broadcast nessage, an appar at us
for receiving broadcast nessages, conprising: 4 page receive
control ler means for profR gi ng a3#4 ni ng si gnal i ndi cative O"Eﬁ slot in
a predetermned traffic 5LEE>eyeLe+—-6 recei ver neans for nitoring
an assi gned pagi ng channel ™at intervals deternmined in accorg@nce with
said timng signal and for 8 =t dcast page; and

decoder neans for decodi ng saild adcast pag nd for providingﬁﬁo sai d
decoded broadcast page to s page receive c rolrer, and

wherein said page receive comqrolber is furthgr for determning i g 12
accordance with a predeterm ned set g user preferences a signal s|for
receiving a correspondi ng broadcast Tr¥ 5. In § network
cont ai ni ng a broadcast conpon** piretie—a plurality of receivefs receive
a single transmtted broad mgysage, an apparatus for trapsmtting
broadcast messages, conpri n,: éﬁ b transnmit controllef neans
for providing a page tining\Q‘gn i ndi chtive of a slot posifion in a
predet erm ned broadcast cycle ng a nessage tijm pg signal;
br oadcast page buffer neans f¢{ dgoviding a bfoadcast page in |8 gccordance
with said page timng signal; broancast nmessage buf fler fmreans for
providing said broadcast nessage —r—tre nce with said negsage timng
si gnal ; nodul at or rece|V|ng sai d broadcast pgge and
for providing 12 said broadcs - #agi ng channel s and f ¢r
provi di ng sai d broadcast ~| negsage on all pagi ng channels; gnd}14
transmtter nmeans for trans ttig? sai d broad¢ast page and sai g
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br oadcast nmessage. 6. In a network containing a broadcast
conponent where a 2 plurality of receivers receive a single transmtted

br oadcast nessage, an apparatus for receiving broadcast nessages,
conprisi NP 96/108%5 \\D 96/ 10895 PCT/US95/12389

PCT/ US95/ 12389 20 4 _ page
receive controller neans for providing a timng signal i ndi cative of
broadcast page slot; 6 recei vgjg neans for nonitoring an assi gned
pagi ng channel in accordance with said timng signal and for receiving
a broadcast page; and, 8 decoder neans for decodi ng said broadcast

page and for provi digg sai d decoded broadcast page to said page receive
controller; and 10 &= wherein said page receive controller is further
for determining in A | accor dance with a predeterm ned set of user
preferences a signalg [for 12 receiving a correspondi ng broadcast nessage.
7. In a network cdgptlai ni ng a broadcast conponent where a 2 plurality of
receivers receive agijngle transmtted broadcast nessage, an appar at us
for transmtting br ges, conprising: 4 page transmt
control l er means for@ g page timng signal i ndi cative of a
slot position in a.p 3d broadcast cycle and for 6 providing a
nmessage timng si broadcast page buffer nmeans for providing
a broadcast page iy de with said page timng signal

br oadcast nessage bbU flor providing said broadcast nessage 10 in

accordance with said i ng signal; nodul at or neans for
recei ving said broadess qh for providing 12 said broadcast page on a
desi gnat ed pagi ng chanBel s and fjor providing said br oadcast nessage on

al | pagi ng channel s; d 14 transmtter nmeans for transmtting said

br oadcast page and saig br ogdcast nessage.
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CON\
‘In a metwork containing a broadcast.conponent where a 2 _hl uraIQl‘E"’il"éfmF_‘j

o an t,‘-'ﬂﬁjy%e BE_‘{LS
cast r page M s
or provi g"lifn&!gﬁlaim'{'éllﬂﬁnﬁgmsﬂEgmgﬁg‘%ﬁqumnoﬁdl cative br'oadcast
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8. .
receivers receive a single transm tted brioadcast nessage,
for receivi m

controller f
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(57) Abstract

The present invention is a noveland improved method for provndmg broadcast short message services (SMS) in a communication
network. It is an objective of the present invention to provide a method and apparatus that insures the successful transmission of the |
broadcast message while minimizing the impact of providing the short messaging service on overall system capacity. Messages to be
broadcast to a group of users are provided by broadcast page generator (20), to a broadcast message buffer (24). The timing of the message
transmissions is controlled by a page transmit controller (34), and the message is modulated onto an appropriate channel by modulator (26).




