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METHOD OF AND APPARATUS FOR PAG NG A W RELESS TERM NAL I N A W RELESS:
TELECC]\/IWBIE 1 6NS SYSTEM 5 BACKGROUND OF THEThiNyEesiON | .
Field of the Invention The present invention relates to a nethod of and
apparatus for pag| ng 10 a w reI ess terr11 nal in a wreless

t'el ecommuni c reI ates
to a novel @5&@@%%&%@@
t el ephone or 0 NéﬂeiNA) SSFELEC BCATIONS' f ected
usi ng a qui ck pagi ng channel and a fsnYS'pgmng channel . 15 Il. Descri ption
of the Related Art The | S-95 cellular tel ephone standard (and its _
derivatives such as I'S- 95A and ANSI J-STD-008 referred to herein

coll ectdvely as | S 95) BACKGROIINIDOF THEANMEDNEEHON t echni ques to
provide efficient and high quality cellular tel ephone service. For exanple,

an 1S 95 conplel bk thé Ihveiod € ephone system utilizes vocoding, error
detection, forward error correction (FEC), interleaving and spread spectrum

banc dt b and_ IoessraneRBoR sEldes bER mefind bf 58 Aieshi for Paging
benefi1® paowmddssbyterm |mclmdmteiag&arteﬂatdmmmcatmgbersm&;mmMoreand
fewer dr Opgﬁé’cxﬁgﬁc}f CO%WRM %ﬂ@és% Beﬁoxpél &@&'ﬂ%ﬁ)&ﬁ' irici] ges a

systenms. To® ¢on ni cati.ons In erly nanner
set of hi gAhg ARRATakRSC neﬂ’a@gl%gerav\ﬁ? aﬁat*&?ﬁh‘i’% @irf £ @thent Wﬂ#ﬂi@ﬁsons

is 30 traasﬁirhhﬁsbanﬂmselé%@ﬂ PagitpodRaly Chaneredcied Nakinge 2 qiask ﬁa%ﬁ‘@me'
over m'Chgﬁgﬁné&gqrﬁ es_are trans tted notifying cellular telephones or
ot her B?gﬁ‘ﬁaﬁtj?nf'ﬁ t an inconing request to conmunicate
IS pen In accordance with the I'S-95 standard, pagi ng nessages are

transmttedl Dedceiption ofilie ReldtddbArat es (4800 or 9600 bps) during tine
slots 35 that are preassigned to groups of cellular tel ephones. Table |

provi des the datphel 18-95/delhlaR tale%wfeaétaﬁaafd Wﬁﬁéaﬂaedaﬁvaﬁveg &Rheadis-
typical a gadind 539809 GABGR' hesta™ A hodlih) dohedfiGe AN G5} Muldie
20 advanced signal processing techniques to provide efficient and high quality -
- cellular telephone service. For example, an IS-95 compliant cellular
telephone system utilizes vocoding, error detection, forward error correction
(FEC), interleaving and spread spectrum modulation in order to make more
efficient use of the available RF bandwidth, and to provide more robust
25 connections. In general, the benefits provided by IS-95 include longer talk
time, higher capacity, and fewer dropped calls when compared to other types
of cellular telephone systems. '

To conduct communications in an orderly manner, IS-95 provides a
set of highly encoded channels over which data having different functions is
30 transmitted. These highly encoded channels include a paging channel over
which paging messages are transmitted notifying cellular telephones or
other types of wireless terminals that an incoming request to communicate
is pending. In accordance with the IS-95 standard, paging messages are
transmitted at low to medium data rates (4800 or 9600 bps) during time slots
35 that are preassigned to groups of cellular telephones. Table I provides the
data included in a General Page Message as an example of typical a paging

message generated substantially in accordance with the IS-95A standard.



Message Field Length (Bits) MSG TYPE

(Message Type) 8 CONFI G MsG SEQ

6 ACC MSGSEQ 6 CLASS_ODONE i -
1 CLASS- WO@RIE4919 1 RESERVED PCT/US98/10912

2 BROADCAST DONE 1 RESERVED

4 . ADD- LENGTH 2 3 ADD PFI ELD

8 x ADDLENGTH And zero or nore occurrences of the foll owi ng page record:
PAGE_CLASS A—PACE-SHBCEASS

2 Page cIaLMWFlﬁb‘lflel ds Typi t&engtle (Bitd) bytes. |5
Table I. T ) 'Iyt0|IIustratet glength of a typijcal
pagi ng nespeate > A—6 fre—fthet-or—ef—each—eHd i s
not 10 in GLEM@G:.S@ch a det ai | ed descr | pti opbmay be obtai ned,

however, b At‘ﬁ qqg@gg@ the wel |l known, and publicly available, 1593

standard (1 ‘

begi n wi t hj GhA8S08L DONEressage | ength fi el d ( MBG LEN) that indicated the
| engt h of @Ep{ggs gy d end wth a 30 bit cyclic h redundancy-checl
(CRC) fiel -ﬁﬁ&iﬁ—-@%ﬁ——?@-ﬁ%#@h—pﬁﬁg—w dr

t el ephone pREBEBVEPIy nonitors the paging channel §i@ring the assigned
pagi ng sl OtBRbAE@fAE"{f%@NEt he cellular tel ep_hone qul odically activgtes

PP~ V- B~ S -G R T ac 1 SRE—aS S

COITpl ex RAeaAe—aeo-at—st grar—pPt-oeeSsRg—etietH T‘rT F—aS— H—aS—+-5

necessary [BESERY&H3ful |y process the 20 pagi ng megdage. Since the typical

pagi ng mespagsp i SENeI A vel y 1ong, and transmtted Ba a hi ghly encodqd | ow
to medi um —a&re%ﬁﬂeﬁﬁmm&t—ed—proccss: Are—eHH--rg—each—paghAg—e| ot

requires s| AMPIREIRLD npunt tinme and signal process BgcAélBuLEhKEy'I'Hnd
therefore requires a significant anmount of power to conplete. This reduces

t he anount t e . e emain in standby
mode using 4 er f O{p§e |8€ceur{re§ce% o H‘leafoﬂto%%r}%ge fR0rd!
PAGE_CLASS 2
PAGE_SUBCLASS 2 |
Page class specific fields Typically 2 - 12 bytes.
5
Table I e

Table I is provided simply to illustrate the length of a typical paging

message, so a detailed description of the function of each field is not
10 included herein. Such a detailed description may be obtained, however, by

referring to the well known, and publicly available, IS-95 standard (in

particular the IS-95A standard). The paging messages also begin with an

eight bit message length field (MSG_LEN), that indicates the length of the

message, and end with a 30 bit cyclical-redundancy-check (CRC) field (not
15 shown).

To monitor for paging messages, a cellular telephone periodically
monitors the paging channel during the assigned paging slot. In particular,
the cellular telephone periodically activates complex RF and digital signal
processing circuitry for as long as is necessary to successfully process the

20 paging message. Since the typical paging message is relatively long, and
transmitted via a highly encoded low to medium rate channel, the
associated processing during each paging slot requires significant amount
time and signal processing resources, and therefore requires a significant
amount of power to complete. This reduces the amount of time an IS-95



capacity, and therefore is highly undesirable. SUMVARY OF THE | NVENTI ON 5
I n one aspect the invention provides a nethod for paging a vm rel ess

termnal in a wreless tel ecommuni cations system corrprlsm gipﬁ) ting a
qui ck pa@@ﬂﬂ%‘@é’be via a | ess encoded channel ; and gener at| ng a F}i page
message via a nore encoded channel. 10 3 In anot her aspect the

i avention provides a method for paging a wireless termnal from a set of
\év: : glc tez 3 : eééthilat telephio nescang renja1hr msstandbylgnadquufingpﬁgbaﬂeqls agegwen
0.a.s eglernmnals that includes the
W rel ess te?“}ﬁaﬁg&g’ Séﬁﬁ.{\gfe generagl r}b Fgﬁgﬁpage nmessage identifying sald
wrel elss term nal . The invention also provides a nethod for paging
a wireless term nal corrpr nmessage; and b)
generating a full page mmﬁfﬂfﬁm ssage contai ns
subst ant? al | y less data than said full page nessage. The invention further
provides a met hom@herapect/&mganmg)mg)mmdesaasmg&mrbrfpr paging ahwirelesss

f
roni tor i ng SRR o WEIRE W RRoRIARRG qu%%xaqe CoRBADIgE: *‘?%ﬁ%‘%@%“sbm

i nvent i on marguicicpage meseage wia ajess encpsers genemting a fullipage i n
a wireless %ﬁg ggémypap f@&gcoﬁéggqanﬁé}e appar at us 25 conprising: nmeans
qui

for transm e via a | ess . encoded _chanpel ; and neans

page ness
for gen¥ating amLﬁthgﬁbeasﬁéﬁ%S]@%a&Vﬂ'él%rBr%‘ﬂéﬁﬂeﬂ g | *orTRAgHE fent
i nvention i syigsleesli Remiiflalk fione! aanset Nl owdxtlesst hiegmdnalss ysouprising: pag) ng

Tode power EGRSENBIEA 0k Hoes Rk AT acdy 1At R U ﬁéﬁé‘e it

one enbodi rrEemnnfals libat inchndesothe avinelessrie candd)ganskaingi o fuld

I's establi s wifble ssages are transm tted dur| ng
one of a se éw {i‘tﬁf;&hi cHtots #hé’?ggﬁafe ge nessage j ngdi cates thiat a
request 180 comm ﬁFTé’(Y oea Bf Of p28M&he WEE s§|tﬁ\@mma

T o b gagt s el st g o el
message. A CORRSRERCHESHD P sagY W’%&ﬁ? #S‘béﬁi{ﬁhﬂﬁgé?{ Fla
qui ck page rthanagiel hdbphgemessage.ved on t he qui ck pagi ng channel .
The invention further provides a method of receiving a paging
20 message comprising the steps of: a) monitoring a quick paging channel for a
quick page message; and b) monitoring a full paging channel when a quick
page message is received.
The invention moreover provides an apparatus for paging a wireless
terminal in a wireless telecommunications system, the apparatus
25 comprising: means for transmitting a quick page message via a less encoded
channel; and means for generating a full page message via a more encoded
channel.
The present invention is embodied in a novel and improved method
and system for paging a cellular telephone or other wireless terminal that
30 reduces standby mode power consumption. Two paging channels may be
used. In accordance with one embodiment of the invention, a minimally
encoded quick paging channel is established over which short, quick page
messages are transmitted during one of a set of quick paging slots. The quick
page message indicates that a request to communicate has been received and
35 that the receiving communication terminals should process a highly
encoded full paging channel transmitted during the next full paging slot for
a more detailed, full page message. A communications terminal monitors
full paging channel after a quick page message has been received on the
quick paging channel.



4 To page the communications termnal, a base station controller first
generates the quick page nessage during a quick page slot assigned to a set
of conmuni cations term nal that includes the particular conmunications

t er m nal wibedsagigpaged. This is followed by a full page nesscmesisdési fyi ng
5 the particular comunications termnal. The conmuni cations term nal
periodically nmonitors the quick paglng 540t and, upon detectlng t he quick

page, activates decaodi Ci r,U| tr oces i chanpel .
Upon processi ng 'f%gag%?l?e Slolmt] ?v‘?ﬂﬂ%ﬁ aib%% ﬁ8ﬁ‘sg‘?&rﬁﬁ r}% g
get e[ mi ntes g«ﬂ.fneraz‘.‘gsE %gkwwgum%@@ﬁmgﬂommdm z ;gt of ,
eactivate o&:{?m mﬁélroitlﬂ r&?a_r 088%99%‘ Ayic
pagi ng chann Eove an i
features, als heing paged: Thiss is followed; by anfull pagemessagenidan nfymgoma
nore apgar ke maﬂiie Mﬁhﬁﬁh@?&c%ﬁdﬁl Oﬁw*&ghﬂﬁ‘ﬁﬁéaﬁﬁné r!%rh:{ii/\‘ii‘ll‘t I on
set forh bel o e e ntirK \PaESR o matin SEPR: AFIFEERG, thes SEEiCK
li ke refer n u
wherei n: Flgagel ak:ﬁvatebl g:ﬁmm forc bcésstng Qhepﬁﬂhq:@ﬂgedfhaﬂﬂel '
FIG 2 is 1N ti o} agi ng
channel @ébﬁluﬁﬁx&%‘%ﬁggtﬂ&hﬁﬁeﬁ 56&5681 %1 lﬁ’%‘ﬁﬁ Li?% &é{?\ g
steps per f odeterminesi Ifgiherf@lbpggmglessage s detwm t@rlm if pioG. dﬂamvaebl ock
di agrang | | gt fgﬁﬁa,g and the
qui ck [)ngl n%l‘%c %%Eg?g Eﬁ‘&%‘i‘ﬁ%&?g a ‘Ié’gg% lq-.g?[ r at ?Qg g; Ilee%)'s
performed by a wireless term nal during standby node; and FIG 6 is a bl ock
di agram of a receive @E ﬁﬁmw MH\BM of the
i nvention. 30 DETAI L§|3s gﬁ Elﬁ—% S A net hod
and system for ingacell r tele hon .or, oth e stermnal
that reduces st gﬁg‘b %%gnﬂoﬁgﬁ‘e&f ects, &%ﬁ@&a vﬁ)ﬁ%%f
channel ¥ namvteatmsuedmll rbeicomd ahboai aientrfrpm oﬁheardemdndjldasnnpubm loé
i nvention i X e
operating ségﬁﬁ a’%‘lgfalt I 9f f}}\é g&gvc%? gﬁcgee"\c/fmgf% PE‘ Wg@ E%ﬁeﬂt gﬁ grg\dcaé\ﬁhﬁéﬁ?%e
i nvent i on i Withar the u| dfawingsi tisy fwhichpelike orefarengen characters - identify
correspondingly throughout and wherein: -
FIG. 1 is a block diagram of a cellular telephone system;
20 FIG. 2 is a timing diagram illustrating the timing slots in a quick
paging channel and a full paging channel; -
FIG. 3 is a flow diagram illustrating steps performed dunng the paging
of a wireless terminal;
FIG. 4 is a block diagram illustrating coding performed on the full
25 paging channel and the quick paging channe};
FIG. 5is a flow diagram illustrating the steps performed by a wireless
terminal during standby mode; and
FIG. 6 is a block diagram of a receiver configured in accordance with
one embodiment of the invention.

30

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A method and system for paging a cellular telephone or other

35 wireless terminal that reduces standby mode power consumption is
described. Two paging channels may be used. In the following ‘description an
embodiment of the invention is set forth in the context of a cellular
telephone system operating substantially in accordance with the IS-95
standard. While the invention is particularly suited for operation in such



5 an environnent, many other digital comrunication systens can benefit from
the use of the present invention, including TDVA based w rel ess

communi cat i on systens, satellite based conmunication syst er’g_cw igl i ne
systens oV 9 HP®h encoded signaling is transnitted. 5 % s a

bl ock diagramof a highly sinplified cellgul ar tel ephone system confi gured
for use with the use of the present invention. Wreless termnals 10
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annels are categorized by function and include a pilot
channel over which a phase offset pattern is repeatedly transmitted, a synch
channel over which synchronization data is transmitted including the

25 absolute system time and the phase offset of the associated pilot channel,
and traffic channels over which the data directed to the terminals are
transmitted. The traffic channels are normally assigned to transmit data to a
particular wireless terminal 10 for the duration of the interface with that
particular base station.

30 Additionally, in accordance with one embodiment of the invention,
one or more or the Walsh channels are designated as quick paging channels,
and one or more or the Walsh channels as full paging channels. The
designation and operation of the full paging channels is preferably

~performed in accordance with the paging channel specified by the IS-95

35 standard. Some methods and apparatus for performing paging substantially
in accordance with the IS-95 standard are described in US patents 5,392,287
(‘287 patent) entitled “APPARATUS AND METHOD FOR REDUCING
POWER CONSUMPTION IN A MOBILE COMMUNICATIONS RECEIVER”
AND 5,509,015 (‘015 patent) entitled “METHOD AND APPARATUS FOR




(' 287 patent) entitled "APPARATUS AND METHOD FOR REDUCI NG POAER CONSUMPTI ON
IN A MOBI LE COVWWUNI CATI ONS RECEI VER' AND 5, 509, 015 (' 015 patent) entitled
"METHOD AND APPARATUS FOR 6 SCHEDULI NG COVMUNI CATI ONS BETWEEN

TRANSCE! WERBIS4Bx h assi gned to the assi gnee and i ncor por atRaT/G89saDII2DbY ~
reference. As described in the '287 and ' 015 patents, and as specified by
the IS—95 standard, the fuII pagi ng charfhel is time divided into tine
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may be useds wrifjupefore¢aghy svirelesshéemminailt 20, op|dtbet i teemjnak ideatification | D.
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timng diagramillustrating e tinme slots o pagli ng channel” and a

qui ck pagi %‘%ﬁ%ﬁ“’l‘élmﬁ %fﬁr@dqvﬁfﬁt%b%ﬁ%éd%'@ﬁcmé abion of

g ge I gt?ﬂt Irx?aa_;lrlaﬂlb@ whxsbdpﬁtttm:fgh éegleb&oﬁ%d“sé?ﬁl lllﬂﬁﬁﬁﬂ#' ¢ESNG gbxtﬂgth% ots
an e fu ] di vi de | ot s

which are ?lg?g "“g8§ &‘ Iﬁﬂ?@tryd:ﬁ gt]l “gﬁ‘é“uﬁ?ﬁ ﬁg (E%Efqbrg %Wl

or groups, re¢ogmze ladpiagpnaj wiloestltd may esssegheTheovarions pdssible ppgisnef

slots 32 a 4 r S

one-t o- oneSicclécz)ljrulrlfééa:iot?:)d?\ﬂi gﬂc(ml%et meghgg&@kbg Jﬁﬁsw@o%ggg%gx %d]u?? li‘egﬁ“haf%ﬁ ots,

or other r&pllectively asoths MQBIL pagmgec:hamm@h aoe alsmd1v1ded

assi gna®nt ikt tigde gjws qU| ck pagl ng sI ot s 30 to a particular set of wreless

termnals is pr erfor dwaa | j.cation of a,has nctjon to
the MOBILE | Dpo&flgn giAm dllushating fhegtime 6&?@&@%“1\/\&’?541&5

tfar{n' nalj 1(&hanne|h|amk1 aapnckn;mgmgchannelam\&mﬂt cottfigrured ginl Aecsrdanlse mmng
slot and af S an

assigned tq that wre egs@ftgglémﬁ}l‘g%h% '%gllec ér‘%‘ggl %}tt'éexg{]eg *Sﬁl“g@f

sl ots occudnn qHigkepagingedetsy3Q épéaﬂ'ienéﬂﬁ isrdivided tinto fa lsl ot

associ 20 ed pugin BRvtd B2 wdth bed prétetabdy dohiger in duratlon that the quick paging
slots. Sets, or groups, of quick paging slots 30 are assigned to single full
paging slots 32 as illustrated by the diagonal arrows, although the use of a
one-to-one correspondence between quick paging slots and full paging slots,
or other ratios, is consistent with the use of the invention. The assignment
25 of the quick paging slots 30 to a particular set of wireless terminals is
preferably performed via application of a haéhing function to the MOBILE
ID of the wireless terminal 10.

To page a particular wireless terminal 10, a quick page message is
transmitted during the quick paging slot and a full page message is
30 transmitted during the full page slot assigned to that wireless terminal. The
quick paging slot and full paging slots occur in a periodically repeating
fashion, which ensures that a slot associated with particular terminal occurs
after some limited period of time. As illustrated in FIG. 2, the full page slots
32 occur a delay 34 after the associated quick paging slots 30 to allow the
35 wireless terminal to process the quick page message and activate additional

decoding circuitry before the next full page slot.
FIG. 3 is a block diagram of the steps performed by BSC 14 during the
paging process. The paging process begins at step '36 and at step 38 it is



after sone limted period of time. As illustrated in FIG 2, the full page
slots 32 occur a delay 34 after the associated quick paging slots 30 to

al l ow t hgy pel ess termnal to process the quick page
activate a§§| ti onal decoding circuitry before the next ful Egé%gglﬁg

3 is a block diagramof the steps perforged by BSC 14 during the paging
process The paging, process begins at step 36 and at step 38 it is 7
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| east <tgni theyussaf pther methods for ass1gmng
paging slots to wireless terminals is consistent with the use of the present

invention. In particular, the full page slot corresponds to the system time t,
provided in frames of 20 ms, where the following equation is true:

25 (floor(t/4) - PGSLOT) mod (16*T) = 0, (1)
where T is a slot cycle length in units of 1.28 second given by T=2' where i is
the slot cycle index (SCI). PGSLOT is determined using a the following
hashing function:

30 PGSLOT = floor(N x ({40505 x (L © H @ DECORR)) mod 2/16)/2416), (2)

where L is the 16 least significant bits of a 32-bit HASH_KEY and H is 16
most significant bits of the HASH_KEY, and N is 2048. The HASH_KEY is
preferably the MOBILE_ID or some derivative thereof such and the IMSI.
35 The function floor(x) returns the largest integer less than or equal to x. For
example, the result of floor(2.99), floor(2.01) and floor(2.00) is 2 and the result

of floor (-2.5) is -3.  The decorrelation value DECORR is calculated as
follows:

[
'

40 DECORR = 6 X HASH_KEYI0..11] 3)
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function of of the quick paging channel. As should be
apparent, eq%lga?'g %aﬁloglthe sane as equation (1) except 30 t hat system

time is offset by six frames, which causes the begi nning of the qU|ck page
peri od200 begin 120 ms befor@IODW)‘/aHP(Eﬂ-@')mosi(l@"DHﬂ/l ding an: - (4)

where PGSLOT is the same as that used for the full paging slot. The
duration of the quick page period is preferably 80 ms. The quick page period
is divided into quick paging slots during which the quick page messages are
' 25  transmitted, which is described in greater detail below. Preferably, the quick
paging slots and associated quick page messages are a single bit in duration.
Therefore, the number of quick paging slots per quick page period is a
function of the data rate of the quick paging channel. '

As should be apparent, equation (4) is the same as equation (1) except
30 that system time is offset by six frames, which causes the beginning of the
quick page period to begin 120 ms before the full page slot. Providing an
offset of 120 ms ensures that there is at least 40 ms of time exists (given the
quick page period of 80 ms) between any particular quick page slot and the
full page slot, which gives the wireless terminal enough time to prepare to

35 proceés the full page message after receiving a quick page message.
Within the 80 ms quick page period, the quick paging slot (having a
duration of one bit) assigned to a particular wireless terminal 10 is
determined using the following equation::
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during the same quick page period), which will help ensure that a less active
wireless terminal 10 is not tied to a more active wireless terminal 10 which
would cause it to monitor the full paging channel with unnecessary
25 frequency, and therefore unnecessary energy consumption.

If the MOBILE ID is not contained directly within the request to
communicate, it may be obtained via a look-up in a database using any other
identification information contained in the request such as the telephone
number or mobile identification number (MIN) of the wireless terminal 10.

30 Once the quick paging slot and the full paging slot are determined,
BSC 14 transmits a quick page message at step 42 on a quick paging channel,
and full page message at step 44 on a full paging channel, via one or more
base stations 12. The base stations 12 encode and modulate the paging
channels as described in greater detail below, and transmission of the two

35 page messages occurs during the corresponding quick paging slot and full
paging slot.

After transmission of the quick page message and the full page
message, the BSC 14 polls for a response at step 46 indicating that the page
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20 terminals should process the full paging channel dunng the next desxgnated

 full paging slot. An INCOMMING_PAGE bit in a second state (such as logic
low) indicates that no communication request has been received for those
wireless terminals 10, and therefore the full paging channel should not be
processed during next assigned full paging slot. Hence, the quick page
25 message is more highly encoded than the full page message, since the page is
represented by a single bit, rather than a substantially higher number of bits,
and therefore can be processed with fewer resources. Such “message”
encoding should not be confused with the “channel” coding described
below, where a greater amount of encoding requires more data processing

30 resources, and therefore is less desirable in term of power consumption.

In the preferred embodiment of the invention, the full page message
contains the information specified in the IS-95 standard for a normal page
message that allows each wireless terminal 10 to determine whether the
page is directed to it. An example of a page generated in accordance with the

35 IS-95A standard in provided in Table I listed above. As illustrated by Table I,
the full page message contains significantly more information than the
quick page message, which is preferably comprised of a single bit. Therefore,
the quick page message can be processed more éasily by each wireless
terminal 10, and with less power, than a full page message.
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code channel in accordance with one embodlment of the invention.

As shown in FIG. 4, data transmitted via the full paging channel is
convolutionally encoded by convolutional encoder 60 and the resulting code
symbols repeated by symbol repeater 61 in order to generate symbols at a

25 predetermined rate. The repeated code symbols are then block interleaved
by block interleaver 62. The data from block interleaver is scrambled via
EXCLUSIVE-OR (XOR) with a decimated long code generated by long code
generator 64 and decimator 66. The long code is binary code generated in
predetermined manner as a function of a seed number, and is known to all

30 wireless terminals 10. The scrambled data is the modulated with a Walsh
channel code designated for a full paging channel, and the Walsh channel
code modulated data is QPSK spread using a pseudorandom noise code (PN
code), summed with the data from the other channels, and upconverted for
transmission, preferably in accordance with the IS-95 standard (spreading,

35 summing and upconversion not shown.)

Still referring to FIG. 4, data transmitted via the quick paging channel
is applied directly to a Walsh channel code designated for a quick paging
channel, and then spread, summed and upconverted as described above.
Preferably, a single bit of data transmitted via the quick channel is
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wirel ess embodiment of the invention. The processing is preferably performed using -
a microprocessor controller by software instructions stored in memory
coupled to other integrated circuits and systems that are well known in the
art (not shown). The proceésing begins at step 80 and at step 84 it is
25 determined whether the assigned quick paging slot has arrived, and if not
step 82 is performed again. |
If the assigned quick paging slot has arrived, the wireless terminal 10
processes the quick paging channel at step 86. Preferably, the processing is
performed using a significantly smaller subset of the signal processing
30  circuitry contained in the wireless terminal than used to process full page
messages. In accordance with the transmit processing performed for the
quick paging channel shown in FIG. 4, the receive processing is preferably
comprised of downconversion of the RF energy received, despreading with
the PN spreading code, and demodulation with the designated Walsh code.
35 The resulting soft decision data is processed directly to determine the logic
level transmitted.
Referring again to FIG. 5, at step 88 it is determined whether a quick
page message was received at step 86 based on the' logic level of the data
detected. If a quick page message was detected processing continues at step 90

;..

iU




20 termnal 10 in standby npde when performed in accordance wth one
enbodi ment of the invention. The processing is preferably perfornmed using a

m cr opr oc ntroller by software instructions stored 'PQ:'I%EQM/ s5oupl ed
to ot her ﬁﬁ%%sr" ﬁed circuits and systens that are well known in thega t

(not shown). The processing begins at stegg 80 and at step 84 it is 25

det erm ned whet her the assi gl?ed qui ck paging slot has arrived, and if not

step 82 is perdesenieet helow:. If fa quap@ggmsqge dw«mpagt detedted, as furtherd,

}:ng \(,amr ;g: ;S ttc prgglaa;cjs?e b@%ﬁ%@%?ﬂ@ gni ﬁ can#fy sma pOiBﬁw

subset of ir%u%k EW3M§LWH§ ageepiab mlfsg» waqu.%ﬁ termipal \mrr@m

t er m nal th&asw;edzt@f&we%mlf tga@asmsm eptable) proe Contirhdest he
the qui ck paging channel shown in FIG 4,

transmt er for
t he recep sg? @%@gflgﬁq d‘?reei‘grably conprised of downconversion of the RF
energy recei ved, Thesreceivédrsjgmali quality dai ls detetiminedobly variotisdwedickhawon

o ZEeEQEddﬁﬁgﬁﬁh‘Wﬁ*ﬁgﬁnﬁﬁgﬂ*ﬁm ! TG opOive RdwBPGE MO Rie Trbln
again to FI Gransmmedsﬁmm geansmitter(50 éal:lﬁ bebmmﬂnssh@ldq@mbymgmeng@e
was recei Ve%ﬁénSttHP §§Frl%3§sﬁiuﬁ£bt?§mo' 4! Ghee tOfd{a'EiﬁxeqiatﬁuQe%%ﬁd

a qui ck page s es at step 90 as

descri bl barsHRErRed HErSIge BESSEBROHAE f5t 2 dull dasmetigehen:
escri
?ﬁt erm nEd a*ecabeah&gnmquh tlélama@eptamuﬁkhé y:tudmibh eagolf h@ussteace@n zfa%@f
e quick p cha SQ, e wireless
returns to s’ﬂ F#‘ fc&?ﬁgl |q19d§va§’a|$8t %Siséﬁfﬁblrgsu &P
conti nues atunfacceptablegagaal quahty tethibithized. The recei ved signal quality can

be determ ned by y %‘ﬁ%ﬁ&?ﬁﬂﬁéb g@ﬁ%ﬁﬁ?&?”&%ﬂ@f&&%ﬁ%@h%@ﬂ?%@aﬁ he

recei ve power of e Slg ansm t fromtransm
bel ow a 1Bhr axdtogcersrblsy thet éﬁ’lﬁ?}ﬁﬁﬁgtmﬁal hd0spgtivates oadditienalardesoding he

pi }Olt | channedirdugtry sat D(t)%naQ at Btegsl gtqsm&@stthée&mpbdgu@cnmﬂtxélorlum% or
a fu age [ressal e receive ccepta e
nunber gf gmtg‘g ’%F&qﬁg ef N@%ﬁfggﬁe 'ﬂl‘t’aﬁl epﬁ‘ﬁ@ ﬁﬁ@gﬁiﬂes
resul ting frthen gqnivkc pagiig slatl gnel! tlnmaﬁull ypagingi siotnaserg;nedf ta gupaktipdge
message was @ehgehiethudry %Qﬁff’icﬁgﬁé %gdalﬂﬂ'?%n&‘!%g\ | of e &zgiecogi decodmg

acceptable, the wre ess ermn activat es
20  circuitry within the wireless terminal 10 after detection of the qu1c page

message before the full page slot occurs. _
At step 94, the wireless terminal 10 determines whether the full page
message processed at step 92 was directed to it based on the address contained
in that message, and if not decoding circuitry within wireless terminal 10 is
25 deactivated at step 82 and step 84 is performed again. If the full page message
was directed to the wireless terminal 10, processing for the corresponding
communication begins within the wireless terminal at step 96, and the
wireless terminal enters active mode at step 98.
FIG. 7 is a block diagram providing a highly simplified illustration of
30 wireless terminal 10 when configured in accordance with one embodiment
of the invention. Digital demodulator 302, block interleaver 304, trellis
decoder 306 and control system 308 are coupled via a digital bus, and RF
receiver 300 is coupled to digital demodulator 302.
During standby mode, control system periodically activates REF
35 receiver 300 and digital demodulator 302 to process the pilot and quick
paging channels. RF receiver 300 downconverts and digitizes RF signals and
digital demodulator 302 performs digital demodulation for a first duration
generating soft decision data for the channels being processed. Control
system 308 examines the pilot channel soft decision data to determine the




circuitry at step 90 and, at step 92 processes the full pagi ng channel
during the assigned full paging slot using the activated circuitry. The

ti me between the quick paging slot and the full paging slot assigned to a -
parti cul WO 28&494%nal nust be sufficient to allow activati oRCIFUSIBREI2 -~

addi tional decoding 20 <circuitry within the wireless termnal 10 after
detection of the quick page nessage before the full page slot occurs. At

step 94, t i | |e>éa9n vﬁ%ﬁ I I gRinEssage
processed a aWt':st; kggé a ted ?{(;eglt gse ﬁghtgﬂglsfegé dceg%t alned in
t hat rressag"e‘l“ d’aﬁﬁq’rﬁsagﬁ deFRMPEry within wirel ess term nal 10 is

25 deactivatedIfita ’umk ?a @triﬂess‘aga Bds lb@eﬁefe‘cewﬁd ®gthe.sighall has fbeen page

nessage was,_di.recte al r g for
cor r esponditAEF¥B c-%?‘?r ﬂu%fé oﬁ é’o\%l Q’@%sseﬁléc% gélegygrp 96,
and the5wi rafMeard tteellis ndécodure’iﬂ.ﬁ andl amﬁryalnechtdlgitab d@&mcﬁhl@tor? tosbegi'd ock

di |
10 ahon cortiottbhe mé Al pagldibLhatiel for ¥3ecdld Birfiod Ypnalld FufiRd, " "
Di gi t al dertbg at durasm Gloaéte!l |sysm@&8ethe3mom@s|&1s drtsgeceivedover]

cont {011 tsyscherfhﬁ cﬁ&?ﬂlef@r‘?% #ﬁ\les dx?ét@ecBE’o 'ite'atﬁavifrn&{iﬂls S
et odi cal 1Pt ERtedy dPRcaies é%@é%r BracteR: 0 3
pr ocesq0t hecopitintles mdtamd | 11§ adfdinped, esmeaka easeietmea,oébmm el t s

demodul ot GdRes FIFUEss) rg‘e’#%h &m&ﬁ”?dﬂgoi‘”u” B T i

channel s beiomymumacadice i thducteId system 308 exani nes the pilot channel

Zg;n gggl fhonqgﬁéﬁsgg Qﬁ&&{ 1? ?:fltléorf?nﬂﬁée #%eﬁfmhhetﬁé ggej rre?ggm has
been recei g‘l"%%‘-‘&a@é@ﬁ&%@ﬂ]&@rﬁe@m ined, Példto €t $RENE| S‘?Fi has

3een rqlesel Véiﬁnwel 2 mjmrzs 4 %aml emd3 e f\m Ipaghe% ;:Hi_iﬂﬁikl are
G oo st WA s WAL e ST SO e it o
duration thguick pagmg;ehanmzimndﬁﬁ\e‘ ftﬂlspagmgachaxmel&mtlogicaﬂysdmmfgﬁi&shdtbn
Lo, 1 AN g il e GO g o
dei nterl ea 9*5304%&&%&@9%&%6%?‘%13 wihile: guringether SG mshsleys
node. |20 a full |padfig @RanRele m&sﬁ?eectaed n@mim&ledsmt eqacofifariieacwith a
wireless t elg mde?ern'u%egc ibY EndRiSos Yeh Thas 1r?1e 1R ERGEE dsmphﬁes the
receive and transmit processing somewhat by only requiring modulation
and demodulation of a single code channel, but would require more
significant modification to the existing IS-95 standard and therefore provides
25 less compatibility with existing IS-95 compliant wireless communication
systems. _

As should be apparent from the description provided above, by paging
using a quick page message with a minimal number of bits, and which is
transmitted over a minimally encoded channel, the present invention

30 allows a wireless terminal to consume less power when monitoring for page
messages during standby mode. Consuming less power in standby mode
allows a wireless terminal to operate longer on a given battery, and therefore
extends the standby time of that wireless terminal. Since wireless terminals
are typically used in mobile telecommunications, it is often necessary to go

35 extended periods of time without recharging or replacing the battery of the
wireless terminal. Thus, in order to provide increased convenience, and to

,_w

reduce the likelihood of missing page messages due to battery depletion,
extending the standby time for a given battery size is highly desirable.



comuni cation is conducted. In still another enbodi nent of the invention,
t he qui ck pagi ng channel and the full paging channel are conbined on to the

sane . codgud egégbgnnel . That is, the quick pagi ng channel angtibépsfigdiz pPagi ng
channel are nodul ated with the sane Wal sh code. Wthin the sane code

channel the quick paging channel and the'l5f ul | pagi ng channel are | ogically
di sti ngui shed by gg redet ernm ned_t.

on schene, For 8 during
sone 80 ns sl ot glﬂﬂceﬁe%?g ega%ﬁ énﬁsggg?nqrfeeg &E d %FF@‘ & her
80 ms sl ot shighly freducedaperigd odfatime, mestitoging afor qmmkspagetmizssa“geae:anrw?ce
h
the r ool v OPREE n?*%‘a‘?%‘teé’éiﬁég’%ﬁ&“m°%@'&ﬂ' ofEE oAbt in Rt on

and denpduliatheing proeessed, gnea nct:arstmdbybmocmm che gaomidoringe can be

signifi sangp&mnie& of tRE APAticOthridte " &f AllBw
provi des 2 ess co Wt X|s1 I'S-95 coppl 1 ant W|re ess
conmmuni cat | RFYCESPRS eﬂ? msoﬂn cggmﬁm BiRes ded
above, by MIqiﬁcklpagmgaslquis:hnmeoMan logt ﬂ!awlwln alginétts,

venti on d iR Jefhef el ff ;h% heCREBREE %aﬁgi'tbsvégm%ﬁifsjﬁ;

e e
battery, a qity?org ex q%s %‘%g s‘? d%lg ﬁIITE 0 ﬁﬂgf\ﬁ es termeﬁal
Si nce wi r el waffic e by famsmjissien| p§ au@saahngnmssgq &0 cthenhase statiamns,

it is oft e%diﬁfﬁféaffﬁuéﬁeaob?ﬁ:roééé QSf 1201 'fﬁﬁspﬁ PRathélN OUThig CHiRe gi ng
he, battery of e wirelgss terpina

or replacin
O A e ek Sl oting Mottt it SET D oad T Sppanegl 15T gl Bee page
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generic principles defmed 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 with the principles and novel features
25 disclosed herein.

WE CLAIM:



correction (FEC) encoding. Once the quick page nessage is received, the

full 10 paging nessage may be received by further suspendi ng processing of

the traffic channel by transm ssion of a signaling nessage to the base .

station XPP¥M1%r, fol |l oned by processing of the full padiGigU¥RaANE .

Thus, the ability to receive paging rrESjﬁge during active rm_de is enhanced .

by the use of the dual event paging sch descri bed herein. Thus,

a dual channel nethod and system for paging cellular tﬁlmgﬂnmljﬁllﬂlﬁ“rer
wirel ess termnals that reduces stangﬁy r consunpti

~described. The previous description Mreferred enbbdi et s"iss  *

provided to enabl e any person skilled in the art to nake or use the present

Invention.  The.varifumethedf if6at paging! & tWikkes30 tegnfipdi TRNtS W&éle;fﬁe
readlly pr%giem. to Ihﬁﬁe skilled 1n t g art, and the generic principles

def i ned? STOmRyupica §tT8 CAMBFSM 0di ment s wit hout the use of the
i nventive facul ttyans"ﬁmhbngtmqunﬂep mesyage vizha lessnaricodet aihdadiel; ande

cope cénsi st entCAPHITRE TaFLR ﬁ?@#ﬁ%&é@#ﬁf@#@é@ﬁ Lhe unest.

herein. WE CLAI M 16 CLAIMS 1. A method for paging a wireless
termnal in a rel CQENgEp | t él:‘%ﬁ{

transmtting a \(;zw cke%geg&étﬁbaage VI gﬁh EE?M fe%dﬁc ann%l&%nakfage
gener at “ng THE$IEF P! Pagranessage. The net hod

as set forthinclaim 1 V\,herel n sal d qui ck page 2 nessage contains |ess

I nformati on than, sai d.full e. t.hod. as set forth in
claim1 or 2 wherei ndgéﬁ H‘eﬁlg‘?(gﬁsﬁﬁég)rghﬁ'éﬂadﬁbI #TE hetsin oo guicsPage
wirel es@ t emessage is dobawitifying the svirgless rtesminialf tib Ibegim proesssiage fort said The

met hod as 'géﬁgl aiml, 2 O 3 wherein said quick 2 page nessage is
conpri sed E@Iaﬁ%%]%leg t of data. 5. A nethod for paging a wrel ess

terminal froma set of wireless 2 termnals conprising: a) transmtting

a qui ck page nesgage Thd métnddtss SetFoREein Allamki T 26k Fwilerdin' SARS §uick
term nal,s that includes the w rel.ess é]eebn%o?datand b) generat| ng "a fuI I

page Tods agP &S d@ﬁ?ﬁaﬁﬁﬂ%&%‘ﬂ’&e%“f &

5. A method for paging a wireless terminal from a set of wireless
2 terminals comprising:

a)  transmitting a quick page message directed to a subset of said set
4 of wireless terminals that includes the wireless terminal; and
| b) generating a full page message identifying said wireless
6 terminal.

6. The method as set forth in claim 5 wherein step a) is comprised
2 of the step of transmitting said quick page message via a less encoded
channel during a time slot assigned to the wireless terminal.

7. The method as set forth in claim 6 wherein step b) is comprised
2 of the step of transmitted said full page message during a second time slot
assigned to the wireless terminal that occurs after said first time slot.

8. The method as set forth in claim 5, 6 or 7 wherein said quick
2 page message is transmitted over said less encoded channel and said full
page message is transmitted over a more encoded channel.

9. The method as set forth in claims 8 wherein said first channel
2  is established via direct sequence modulation with a first channel code, and



6 termnal. 6. The nmethod as set forth in claim5 wherein step a) is
conprised 2 of the step of transmtting said quick page nessage via a

| ess encoded chan sl ot assigned to the w m nal .
7. ‘The WRORGY ajﬂ!ummﬁmﬂm“uﬂal m 6 wherein step b) i si’ﬁﬁﬁﬁ";"g{? 2 of
the step of transnittéd said full page ngssage during a second tine slot
assigned to the wireless termnal that occurs after said first tine slot.
8. The mshid)demmds chafinel s iestablished 5/ia 6divect sequenece rmedudation cwith page
massage4| S g %l@d’cfé said | ess encoded channel and said full page

nmessage is S ansn1 over a nmore encoded channel . 9. The nmethod as set
forth in clainse 8 wherein said first channel 2 is established via dlrect

sequence nodul aty oon VTEé‘ni’efI\basbs SEPRREN if Qm Ivhereily safd ‘fxr§teEHQ

channel |s estab glvﬁghdl r.ect se aence uI atimon wth a 4 &8

channel 2cod@des a firs 5046 endsald seeend hanartnc0dis R porca Srlst
channel 2 qode.i s a first Wal sh code and said second channel code is a
second Wal sh code. 11. The nethod as set forth in any of clains 5 to 10
wherein said 2 quick page nessage has less information than said full page
message. 12. Allet ho'ﬂxémeqhmgi ag set fortlein syt ef diaims & dopi( wiheyeir? said

a) gener BSS Bhan page
messagea a‘i}dlegﬁ%§gﬁ] ng‘%ﬁage ggsnlé%‘ggg% con?gﬁghghggggsﬁsgk Yy less data
than said full page massage 13. The nethod as set forth in claim 12

wherein said quigk paﬁ%@tﬁ&ﬁﬁ@gg é%iélbééﬁﬁinﬁﬂalééﬁl led channel,
and said full page nessage.is tr mtted on a e encoded channel . 14.
The met Kod as sét) f or&H ﬁhﬁgél‘iﬁl R38e 1Resg ¢ conprising 2 the steps
of : convol utiond) y egawtatiggsai dullulpagpagtessags;ageheréin said qliitkecpage

iif*ﬁegﬁﬁci%ﬁ%%'g%e%i\ié& i 3&%?%??%5&%“@%&3” 13 or 14

further conprising 2 the steps of: adding error detection information to

said full page rMpfsagfhe 4method astddtSokthS BtlRAiEE DPVIRLERY safl quidd pagege
nmessage;.  and
2  message is transmitted on less encoded channel, and said full page message

is transmitted on a more encoded channel.

14. The method as set forth in claim 12 or 13 further comprising
2  thesteps of:

convolutionally encoding said full page message;
4 direct sequence spreading said full page message; and

direct sequence spreading said quick page message.

15. The method as set forth in claim 12, 13 or 14 further comprising
2  the steps of:
| adding error detection information to said full page message;
4 direct sequence spreading said full page message; and
direct sequence spreading said quick page message.

16.  The method as set forth in claim 12, 13 or 14 further comprising
2  the steps of:

interleaving said full page message;
4 direct sequence spreading said full page message; and

direct sequence spreading said quick page message.



di rect sequence spreading said quick page nmessage. 16. The nethod as set
forth in claim12;-13 or 14 further conprising 2 the steps of:

i nterl eaving sai I e, 4 di rect sequence spreadi ng
sai d ful | wooss: ngﬂﬁﬂ!ﬁmr“ﬂlﬂgjf sequence spreadi ng sai dprquiuses/pBgE
nmessage. 18 17.« L set forth in any of clains 12 to 16
further 2 conprising the steps of addi n91§ ti me del ay between when said ’
gui ck page nessa | Serh L a 1§ fe n.sai.d full e S | S
transmtted.. 18. q’;'l'he%t ﬂ'geghéél gsetasgeof&?t%l inﬁ éﬁ¥ g# céﬁ%?smfﬁiofgfﬁrm her
2 conpri2i ngomprising fbe steps et addingja sind dglay lbepergen rwbengeaidquick page
activating i : | ' a | ftfgx{;snp kng .
channel wusi %&g’a %R‘;{l}gnai tgﬁ)gielggﬁ}%ﬁ%ﬁdggﬁlﬁgsﬁgééﬁgﬁgs met odfﬁggset
forth in claim 18 wherein said signal 2 processing circuitry is conprised
of a trellis decqgi ngTegshethodOas sBecfobtit iAdang sElclding M o CLAi fliriier
19 Wneregn sai d Sliﬁm% ZWEE[%cesm ng circuitry is conprised of a

dei nt er | €avEPTPFEIE MG S d as set forth in claim 18, 19 or 20 wherein
said 2 signal preesivinggaid quick pyge message;i sed of a cyclical redundancy -
check cipgcuit. 22... l y of clainms 12 to 21

wher ei n l’éai d 2 qé%ﬁg%?ﬁgﬁﬁgégéesﬁgﬁ %%yduﬂ ntlg a qui ck pagi ng sl ot
within a pagi ng @meesssing afall paging channelgesing said)signal progesaing drcuitmyi ng a
full paging slot 4 wthin said paging channel. 23. The nethod as set forth
in any of clains

2 tg 22 further 2 ¢ i si ng, the e of,: c), .

cal cul ati ng a quitek p%g"‘enén% \Prsas%?:pggﬁg‘atmo afé i‘gg?r%sﬁﬁ’rﬁig signal
function2to o&@iﬂ%&if&i is @othpiiser] 6f4 tiallisdeadding)systeal cul ating a ful |
pagi ng sl ot P\Efi a app icati&g’n of apmsecond hashi ng 6 ur?’ction to said MBI LE
| D, wherein said quick page nessage is transmtted during said quick paging
slot 8 and said 201 | Fagemethedgs set fortmimiclaiod 1801 A9 wherkih usdid mighaly
slot. 24 hé?efs ' | ,ad dherein said MBILE IDis 2
XORed wi t2h ?}gﬁ&gﬁg@ﬁ:@g al déds?ﬁyé%lgérﬁ{lto?r?eaa%gél Thg' met hod as set forth in
claim23 or 24 wherein said step c) is

21. The method as set forth in claim 18, 19 or 20 wherein said

2  signal processing circuitry is comprised of a cyclical redundancy check circuit.

22. The method as set forth in any of claims 12 to 21 wherein said
2  quick page message is transmitted during a quick paging slot within a paging
channel, and said full page message is transmitted during a full paging slot

4 within said paging channel.

23. The method as set forth in any of claims 12 to 22 further
2 comprising the steps of:

c) calculating a quick paging slot via application of a first hashing
4 function to a MOBILE ID of said wireless terminal;

d) calculating a full paging slot via application of a second hashing
6 function to said MOBILE ID, wherein

said quick page message is transmitted during said quick paging slot
8 and said full page message is transmitted during said full paging slot.

24. The method as set forth in claim 23 wherein said MOBILE ID is
2 XORed with a function of said system time.

25. The method as set forth in claim 23 or 24 wherein said step ¢) is
2 performed via application of a said first hashing function to system time as
well as said MOBILE ID. {



2 perfornmed via application of-a said first hashing function to system
tine as well as said MXBILE ID 26. A net hod

I
of receiyj ' \gu\mrisingthe steps 2 of: toring a
qui ck padgi ’%h%@“‘ﬂ“ﬁ“ﬁﬂaﬁl\ page nessage; 4 and b) P%)%Iljstggﬂyﬁ% a full
pagi ng channel n & qui ¢k page messagggis 6 received. 27. The nethod as
set forth in claim26 wherein said quick paging 2 nessage i s shorter is

duration than sagd f SAHGi : : ' | ai m
26 or 2% whg,r ei %B'sai %3‘1@%&28%2@ ngmég%aﬁgﬁggge%?ﬁgﬁggssg%ffuII
pagi ng hafel . 29. The.nmethod as. set f.orth in ilﬁai m 26, .27 or 28 wherein
said full 2 pagi®hg cAAREPIING ﬂr%'&’tsgsgm %&Eﬁe 1505 GRiGK page maessagen el
code, ahd &g qui ck pagi ng channel is processed by nodul ation with a '
second channel 2’) c odronitoring mh fullpaging shannel whenia quick page nwessage i n
sai d qubck rpegjved. nessage is nonitored for on a paging channel during a
qui ck paging slot, and said full page nessage is nonitored for on said

pagi ng channel ing.a 4 . Jull pagi slot. .31,  The nethod as .set forth
in any of clai n&%G tglg‘e?ﬁ‘ ?@tﬁ?seg {agﬂ'hﬁ? |°Q’%2§%H§’Eeé‘bss quick pagingq
si gnal @roanessage is shortet isydwtativratioun sdid faflepagesawgeages 4 recei ved,
wherein step b) is perfornmed using said signal processing circuitry. 32.
An apparatus for_paging a wjreless termnal ipn a wreles . . .
t el econmuni cati @8 s %ﬁ}e\%‘ﬁé %ﬁ)ﬁ%ﬁé@ﬁls inelans26, 91 %H‘%BEIFB? saidh ARk t i ng
a qui ck2pagragiRg ehafndl i8 1esd @xodedctersdalFallgpagingchanaek for generating a
full page message via a nore encoded channel . -
'29.  The method as set forth in claim 26, 27 or 28 wherein said full
2 paging channel is processed by modulation with a first channel code, and
said quick paging channel is processed by modulation with a second channel
4 code. '

30. The method as set forth in claim 29 wherein said quick page
2 message is monitored for on a paging channel during a quick paging slot,
and said full page message is monitored for on said paging channel during a

4 full paging slot. '

31. The method as set forth in any of claims 26 to 30 further
2  comprising the steps of: _

activating signal processing circuitry when a quick page message is
4 received, wherein step b) is performed using said signal processing circuitry.

32. An apparatus for paging a wireless terminal in a wireless
telecommunications system, the apparatus comprising:
means for transmitting a quick page message via a less encoded

channel; and
means for generating a full page message via a more encoded
channel.



