-1 - MUILTI - DETECTI ON OF HEARTBEAT TO REDUCE ERROR PROBABI LI TY BACKGROUND OF
THE | NVENTI ON | ncreasi ng use of wirel ess tel ephones and personal conputers
has led to a corresponding increase in denmand for advanced

t el econmuni cati on services that 5 merz once thought practical only for

speci alized applications. In the 1980s, wireless voice comunications
becane wi dely avail able through cellul ar tel ephone networks. Such services
were thought at first to be for the exclusive province of businessnen
because of expected high subscriber costs. The sane was al so true for

access to renotely distributed conputer networks, whereby until very
recently, only 10 busi ness people and large institutions could afford the
necessary conputers and wreline access equipnent. As a result of the

wi despread availability of affordable new technol ogies, the general

popul ati on now i ncreasingly desires to have not only wireline access to
networ ks such as the Internet and private intranets, but also wrel ess
access as well. 15 Wreless technology is particularly useful to users of
portabl e conputers, |aptop conputers, hand-held personal digital assistants
and the |like who prefer access to such networks without being tethered to a
t el ephone | i ne MULIBHDETECITION OE HEARTBEWT YO REBUCEERBORRRCGEBARBIL ANy sol ution for
providing |l ow cost, high speed access to the Internet, private intranets,
and ot her networks using the 20 existing wireless infrastructure. This is
nost likely an artifact of several unfortunate circunstances. First, the
typi cal manner of providing high speed data service in the business
environnment over a wireline network is not readily adaptable to the voice

grade servi ce g drRdURD iIoF THESNVRRIMEN or of fices. For exanple, such standard
hi gh speed data services do not necessarily | end thenselves to efficient

transmission over F—“Q’Pasﬁé!ﬁdﬁﬁv&el&séllq“’@h‘é‘FSWP?§¥°é§§°fﬁ%ﬁ§é¥éed5%éause wirel ess
net wor ks Wer e cQfésgbrdfg it reafd @ beeafffoP Al 3hcddQeloPMumBatibRbGRce8 MaV i CES. As a

result, present day digital wireless _ . o )
were orice thought practical only for specialized applications. In the 1980s, wireless
voice communications became widely available through cellular telephone
networks. Such services were thought at first to be for the exclusive province of
businessmen because of expected high subscriber costs. The same was also true for
access to remotely distributed computer networks, whereby until very recently, only

10 business people and large institutions could afford the necessary computers and

wireline access equipment.

As a result of the widespread availability of affordable new technologies, the
general population now increasingly desires to have not only wireline access to
networks such as the Internet and private intranets, but also wireless access as well.

15  Wireless technology is particularly useful to users of portable computers, laptop
computers, hand-held personal digital assistants and the like who prefer access to
such networks without being tethered to a telephone line.

There still is no widely available satisfactory solution for providing low cost,
high speed access to the Intemet, private intranets, and other networks using the

20 existing wireless infrastructure. This is most likely an artifact of several unfortunate
circumstances. First, the typical manner of providing high speed data service in the
business environment over a wireline network is not readily adaptable to the voice
grade service available in most homes or offices. For example, such standard high

speed data services do not necessarily lend themselves to efficient transmission over



communi cations systens are optim zed for voice transm ssions, although
certain schenes such as CDVA do provide sone neasure of asymretrica
behavior for the 5 accommodati on of data transm ssions. For exanple, the
data rate specified by the Tel econmunication Industry Association (TIA) for
| S-95 on the forward traffic channel is adjustable in increnments from1l.2
kbps up to 9.6 kbps for so-called Rate Set 1, and increnents from 1.8 kbps
up to 14.4 kbps for Rate Set 2. On the reverse |link traffic channel,
however, the data rate is fixed at 4.8 kbps. 10 At best, existing wreless
systens therefore typically provide a radio channel that can accommodate
maxi mum data rate transfers of 14.4-kilobits per second (kbps) over a
forward link direction. Such a |ow data rate channel does not lend itself

directly to transm tting data at rates of 28.8 or even 56. 6 kbps that are
now conmonly S$ARdAe %‘F@’ V&5 7 hanliets BErARSE YRelGR peirPke VA QE#E! Y not to nenti on

even hi gher 15de5|§qxc@%n1§wo@&%n@se%2&s kO Sredult Bresdt Bay@i@ial Widi®&s Wi th I nt egr at ed

Services Digital = Network (I1SDN) type equipnent. Data rates at these |evels
are rapidly beoBITIURIGAtioREsySIPMTArheRImEzEE lpYoiss iansmissions. plgtoughenaint i es such as

browsi ng web PRgeds sch LEHER d %Fo@#dk!bﬁe%ﬁsmr?%%ﬁc!ﬁ%@ﬁ%mﬁfor ihbe time when

cellular systenms were initially devel oped, e nost part, there was no
provi si on médeacfammasigiion of ¢de Winpraiksiass oy exapis, tb‘z)daparr@tvmbelﬁm @Hbq: speed | SDN\-
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W rel ess syst ere t'ent a Users than radio channel
resour ces. Sormartnylpeach)fstabll@mndeMSémmrim kbpgipgo 8.6 kbsdorspstliehRiag t her ef ore
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Frequency Di e AC usi ng anal og no ation on a
group of radi dinkfmfficolsnms), howewcr,diedaagnaés:gedarzt&jsbpscherres that permt sharing
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such that it itsat eanmem@daemhnmbm dstihateadnsfefdufd 4.4 kilehits per sebosdi m [ ar to the
traditional en(w)prs)oorvcrre nftorwaludol&grdhlccggn %uch a low data rate channel does not lend
itself directly to transmitting data at rates of 28.8 or even 56.6 kbps that are now
commonly available using inexpensive wireline modems, not to mention even higher
15 rates such as the 128 kbps that are available with Integ;ated Services Digital
Network (ISDN) type equipment. Data rates at these levels are rapidly becoming the
minimum acceptable rates for activities such as browsing web pages.
Although wireline networks were known at the time when cellular systems
were initially developed, for the most part, there was no provision made for such
20 wireless systems to provide higher speed ISDN- or ADSL-grade data services over
cellular network topologies.
In most wireless systems, there are many more potential users than radio
channel resources. Some type of demand-based multiple access system is therefore
required.
25 Whether the multiple access is provided by the traditional Frequency
| Division Multiple Access (FDMA) using analog modulation on a group of radio
frequency carrier signals, or by schemes that permit sharing of a radio carrier
frequency using Time Division Multiple Access (TDMA), or Code Division
Multiple Access (CDMA), the nature of the radio spectrum is such that it is expected

30 tobeshared. This is quite dissimilar to the traditional environment supporting data



-3- transmssions in which the wreline nediumis relatively inexpensive and
is not typically intended to be shared. O her factors to consider in the
design of a wireless systemare the characteristics of the data itself. For
exanpl e, consider that access to web pages 5 generally is burst-oriented,
with asymmetrical data rate transm ssion requirements in a reverse and
forward direction. In a conmon application, a user of a renote client
conputer first specifies the address of a web page to a browser program The
browser programthen sends the web page address data, which is usually 100
bytes or less in length, over the network to a server conmputer. The server
conputer then 10 responds with the S8ontent of the requested web page, which
may include anywhere from 10 kil obytes to several negabytes of text, imge,
audi o, or even video data. The user thereafter may spend several seconds or
even several nipismissiopsamyhighythe tareling adisn s reptiveldneppage Vo dynet downl oadi ng

anot her web pag)y%icalhr] Be®lfvecErgnvi ronnent, the nature of nost enpl oyees'
conmput er work 5 Rabits is typically to check a few web pages and then to

do somet hing el se f@her&storsds camiderdn heddsigrolafwitiesesysteuets tes accessing | ocal Iy
stored data or c%Ya@@ri§t$£ PeRAata el ¥ EexRhpld, Péns GG TRA L QL ?J[&/é%ﬁ:‘iééger' Therefore,
users may renain ect ed & TNt er me
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i ntranet conii gerowby ig bursrdriegtedy Witk adymmetrickhyiata misttrasdmission eeqoiteniehie irhi gh speed

data 1ink is UskaLLy QWi ea3RQnadis, it boothdiBh S38-A7% Arbfcapaf e services
supporting Internet connectivity are to cOexist wth wTrel'éss voice

communi cat i on, cértpuies filsespenifien theiaddrese afsai wed bage itaptoowangrogram. Bt | m ze t he use of
avai l abl e resoyr ces in_w se and dynam c
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ef ficiency of biledsipenginbvenrhe aetwbiked £sseCoivfutao Thaheatdmpatestyat ens, but
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utilization of framMab kidddlyes to8E@HI BEEbE of toxt, image, audio, or even video data.
The user thereafter may spend several seconds or even several minutes reading the
content of the page before downloading another web page.
“In an office environment, the nature of most employees' computer work
15 habits is typically to check a few web pages and then to do something else for an
extended period of time, such as accessing locally stored data or even terminating
use of the computer altogether. Therefore, even though such users may remain
connected to the Internet or private intranet continuously during an entire day, actual
use of the high speed data link is usually quite sporadic.
20 If wireless data transfer services supporting Internet connectivity are to
coexist with wireless voice communication, it is becoming increasingly important to
optimize the use of available resources in wireless CDOMA systems. Frequency re-
use and dynamic traffic channel allocation address some aspects of increasing the
efficiency of high performance wireless CDMA communication systems, but there is

25 still aneed for more efficient utilization of available resources.

SUMMARY OF THE INVENTION

One way of making more efficient utilization of available resources is to
ensure the resources are allocated in an error-free manner. For example, a base
station should not allocate traffic channels to a field unit when a request for traffic

30 channels has not been made. Similarly, the base station should allocate traffic



ensure the resources are allocated in an error-free manner. For exanple, a
base station should not allocate traffic channels to a field unit when a
request for traffic 30 channels has not been made. Simlarly, the base
station should allocate traffic -4- channels to a field unit when a request
has been nmade. Such a request is nade by the field unit when the field unit
is enployed by a user to send traffic data to a renote network node. In one
application, a transm ssion of a marker in a tine slot over one channel 5

i ndi cates a request by the corresponding field unit to go active. That is,
transm ssion of a marker in an assigned tine slot indicates that the field
unit is requesting that reverse li#dk traffic channels be assigned to the
user for transmtting a data payload fromthe field unit to the base
station. This presunes that the field unit is presently in the standby
nmode. Al t er nat ichasngjs tog fiejdainig when atrequesh s fr¢en snade. Paipiketequsstds madedcond 10
channel of the i V, j I il that the field unit
i s not requestﬂlpst;)lﬂggrdtug]ctt»)"@gjpl g@%%wtﬁﬁnﬁjgﬁ%ia\%&%ﬁggg&%&gggﬁpl e, the field
unit does not remutenetvork st data on a reverse link channel. Rather, the
field unit requests,to, ofRIRLD. LRASAINSPHLSARSIRONbaSE L bldhe base
station so that the fiefd unit*can 1 mredi ately go active agaln at any
noment . 15 | f éndiches a cqest bythreommspmding fidldwndtng goastivarghetus sapeuskion mance f or

detecting a signal, having.a marker, or indicatjon,.of a reguest to change
comuni cat i ons °5% HF&E anfag?’gnéc@%ﬁ%t,mdfff/tesrrtg%ithﬁg"eg SRR Ie u(easrtr%%ﬁ' %of the

i ndi cations tordeselink tpﬁiotch&helaberaeﬁgnecstb thetuger 6 eagenitGyadara p_@;ibddons st ates has
X R ST ST T SN
system may f ur tiduge standpy vd2. peEhaivemadeldbyit @aphys Ngarker dvdrkedcemce in  power
e O o SOt 2y S B BT ono! & Lt
The result nmay requddGhitd 8e faded HUBCMIVRUREAE FopExafble OREMAIG uRQIFBI ML Cat | ons st at es,
SUCR @5 €T ONeOLRl Y warmi (st on s roverse lile hanmel. Rather, the il ot roquests to
remain inactive but synchronized with the base station so that the field unit can
immediately go active again at any moment,
15 In either case, the present invention improves performance for detecting a
signal having a marker, or indication, of a request to change communications states,
for example, by making a measurement of the indications to determine that a request
to change communications states has been made. In one particular embodiment, the
measurement includes at least two positive identifications of the request in a given
20 time span. The system may further improve performance by applying a difference in
power levels for a non-request state (i.e., steady state or ‘control hold’ state) versus a
request state (i.c., ‘request to change’ communications state). The result may
include a reduced number of erroneous communications states, such as erroneously
assigned or allocated traffic channels.
25 In one particular application, a subscriber unit provides a heartbeat channel
using a first code in a CDMA system in a heartbeat with request channel using a
second code in the reverse link to a base station. The subscriber unit provides the
signal(s) with a repetition and, optionally, different power levels in a manner that a
base station employing the principles of the present invention determines a request
30 to change communications states with a reasonably high probability of detection and

a reasonably low probability of false detection.



25 In one particular application, a subscriber unit provides a heartbeat
channel. using a first code in a CDVA systemin a heartbeat wth request
channel using a second code in the reverse link to a base station. The
subscriber unit provides the signal(s) with a repetition and, optionally,
different power levels in a manner that a base station enploying the
principles of the present invention determ nes a request 30 to change
comuni cations states with a reasonably high probability of detection and a
reasonably | ow probability of false detection, -5- The teachings of the
present invention are conpatible with I XEV-DV systens and |- COVA systens,

but general enough to support systens enploying various other

conmmruni cations protaco] s.used.i.n wired and wirel ess.co i ipns systens.
Code Division M uﬁﬁ%lc ?Pé%%&%‘k%lﬁ(ﬂ&?“‘é@@%?&?@%ﬂ@ie%%b and 5
Ot hogonal  Fr egyitntyan@ NATSMANsyddink, tat ?élfkﬁg et g su%‘rﬁ@rft SyEBemsSitfployss | EEE

qopls

802.11 a wireless local area network AN), may enpl oy an enbodinment of the

present invent Fgieus SRICEEOYnuRrItoRs piQtacpls pspd IDRATAE TS WISl Fhe B RRERSIORY  and
other obj ect's, of:paidl 8. BRdsiaVRRAIES 6 (COMA B4ERIs| Sn aWd-bofeadppar ent

fromthe follow ng nore particular description of preferred enbodi nents of

t he inventi &n, OahogenalExeauensy DivisionMultinlenias(@FDN) ostemsntyshianIBER ch | ke
f h - i t views.
reference charggf gf 3 WiRf&s 1&8&{ay&&g@,&%@@%&&ﬁ%%&en vi ews

The draw ngs are not necessarl SI's inste el ng pl aced
upon 15 il | ust pees¢ntidgnvenBompri nci pl es of the invention. Fig. 1 is a schematic
di agram of a communi cations systemin which an enbodi nent of the present
i nvention may be deployed; Fig. 2A is a schematic diagram of a subsystem
enpl oyed by a BRIBF HERCGRIATION OFHEHEDPRAWINGS i ons system of Fig. 1 used to

deter e Hhether 2rieYsLas) phliodt gk, @Gy el EARCAILE, o7 o
process execut edll by appasena fremthe fullowingmmadrk earticular description of preferred
embodiments of the invention, as illustrated in the accompanying drawings in which
like reference characters refer to the same parts throughout the different views. The
drawings are not necessarily to scale, emphasis instead being placed upon

15 illustrating the principles of the invention.

Fig. 1 is a schematic diagram of a communications system in which an
embodimeﬁt of the present invention may be deployed;

Fig. 2A is a schematic diagram of a subsystem employed by a base station in
the communications system of Fig. 1 used to determine whether a reverse link signal

20  includes an indication for a request to change communications states;

Fig. 2B is a flow diagram of a process executed by a state machine in the
subsystemn of Fig. 2A;

Fig. 3A is a signal diagram of a IXEV-DV signal with a first marker
indicating 'contro! hold’ and a second marker indicating a ‘request to go active’;

25 Fig. 3B is a signal diagram of a code division multiple access (CDMA) set of
code channels having a marker in an assigned time slot that indicates that the field
unit 1s requesting a change in communications states;

Fig. 3C is a signal diagram of an alternative embodiment of 2 reverse link
signal having the indications; and



subsystemof Fig. 2A; Fig. 3Ais a signal diagramof a 1xEV-DV signal with a
first marker indicating 'control hold and a second nmarker indicating a
"fequest to go active' ;" 25 Fig. 3B is a signal diagramof a code division
mul tiple access (CDVA) set of code channels having a marker in an assigned
ti.me slot that indicates that the field wunit is requesting a change in
communi cations states; Fig. 3Cis a signal diagramof an alternative

enbodi ment of a reverse link signal having the indications; and -6- Fig. 4
is a plot of signal-to-noise ratio versus probability of detection that may
be used in determ ning energy |evels of tKe indications in the si gnal s of
Figs. 3A-3C. 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON A descri ption of
preferred embodi ments of the invention follows. The cost of m ssed or
erroneous detecti onFig 4%Plpb@f5!gn@¥8)noas¢daﬂdemubewbablw¢f@®ques¢atto Go
Active (HB/ RQS f or HB,
power contr ol -(l:;%)am?gg"ggd %ﬁj trm 5#71%% 530?15%2%61@%\%%%%939 a £e§fsl€t1%t ion 10
and field tern3#a3Cnay be generat ed based on a received code phase that is
not correct. Thus, the power control can be erroneous and not based on the
actual received power fromthe termnal. For the request nessage, resources
will be ass$i gmmmnssmmmtmememmowe not needed which results
in wasted capacity. 5Trad| I Iow b|||ty of false
detection is inport AT RS Bﬁe °é’r'€r’8ﬁf’“b8$nn5m\‘7é’fé‘°ﬁ’?vgeﬁ &ner gy- per-bi t
per noi se density) tmmesdmfﬁhssaiortchen&axsaet&mnwweaﬁumﬂaﬁm HeBitght i s

| mposed. Asanat rnatlv detection.js less inportant, as
in the case of ‘Yh’ t%ﬁﬁIAcun%aﬁ%tQ)?qSG%E’lcﬁgﬁ" g(e)at%iéf ATREMETHL usef ul .
This al |l ows the'oﬂmb[ﬁﬁwdrbbt}hod)ﬁorflﬂhﬁcﬁ aflé tiedig @nadbesed lbemdey a baéd statidniced.

10 and field terminal may be generated based on a received code phase that is not

correct. Thus, the power contral can be erroncous and not based on the actual
received power from the terminal. For the request message, resources will be
assigned to a user when the resources are not needed, which results in wasted
capacity.

15 Traditionally, if a very low probability of false detection is important, a
requirement of a very high Eb/No (i. e., energy-per-bit per noise density) threshold
at the Base Transceiver Station (BTS) is imposed. As an alternative, if the speed of
detection is less important, as in the case of the HB signal, multiple successive
detections may be useful. This allows the probability of false detection to be greatly

20  reduced.

For instance, if the P(fd) = 0.01 and if three detections in a row is specified
to be made before a "Valid Detection” is determined, the overall P(fd) = (0.01)3 or
0.000001. This is less costly for detection as the probability is much higher to start
with. For instance, if the single detection probabiiity is 0.9, requiring three

25  detections lowers the detection probability to 0.9° or 0.72, which is only a slight
reduction. This technique is known in radar systems, but has not been used in this
application for detecting HB and HB/RQST signals and other communications
systems and applications. It should be understood that the HB and HB/RQST signals
are examples of signals to which the teachings of the present invention may be

30  applied and are not intended to be limiting in any way.



For instance, if the P(fd) = 0.01 and if three detections in a rowis
specified to be nade before a "Valid Detection" is determ ned, the overal
P(fd). _ (0.01)3 or 0.000001. This is less costly for detection as the
probability is much higher to stan wth. For instance, if the single
detection probability is 0.9, requiring three 25 detections |owers the
detection probability to 0.93 or 0.72, which is only a slight reduction.
This technique is laaown in radar systens, but has not been used in this
application for detecting HB and HB/ RQST signals and ot her conmunications
systens and applications. It should be unllerstood that the HE and HB/ RQST
signals are exanples of signals to which the teachings of the present
invention may be 30 applied and are not intended to be limting in any way.
-7 The signals to bEhakegmatsttete detectedbandtcodntéd §i) may bbhsicsessivessherdn @t her i n

time or by a t VA EEE‘f " e (1) may
have breaks bm%‘#e% eO%ét?gﬁlg{igabiMas&e, a €°¥§en rllﬁongélr)%és'rﬂék %’gs,s bits, or
ot her i ndi cat obsiwieen the sighalebutthiavea giverenuratber ofpmulses, WD\ otizar émdieatdrs inle,

mul tiple serial.det.ection r n serial. .detections be used to qualify
as a system | efEf? Ejteéll:tﬁv%n&rﬁﬁ?@ fcvfrﬁgimksﬂfbé’ﬁﬁwg%uﬁnﬁ?’fn%‘r ent power
control target sathil ttsctiansh@bebs 1520 1 Qa6 as AMYbtelR levebddisctioRAfurfhef, i | ower
transm ssi on power, int eg[‘ﬁfi on tinme is increased to increase _energy for

det ection. For SYSIe Ty Syt & R ereRl POWET GRBiTe) tgteet Verse 2 dtertinm st Mictude

intelligence teheaRdthitGbr S06LSHisMEssRh PBBr, EHEFATRIME ik ifBPeasddOh SnckQke t he
given user. In 10 addition, the system works on gated and non-gated signals.

The i nt er f er enERTER{AE detgeuopnEOTasyFen dhat sqs simeciqts, Ay system mavgelide;] RADAR

detection probk@ipeRe tdtnsnifR uccktRcRE AT bictesaive iR IRDIPRS Beienhased on the
heart beat ul ses being "detected" rather than being denodulated as in the

case with tHe 2@EHPD dbcsystem itorks ongpriad7ad nomEeed sighals-Sl ot ted Control Hol d
Mde (DCHM) in 15 CRYA4&RRREL R9M of FleSrealtbdal ié‘déi'fv@@ﬁ@ﬂlg%iﬁpkgbm' e
I to the I bed above,

conmmuni cations system 100, simlar system descr enpl oyi ng
an enbodi ment @eteetm pekiemnto thiseafi the henefitsiagtsmade possible based on the heartbeat

pulses being “‘detected” rather than being demodulated as in the case with the
Dedicated Control Channel (DCCH) and Slotted Control Hold Mode (DCHM) in
15 CDMA technology. '

Fig. 1 is a diagram of an example communications system 100, similar to the

system described above, employing an embodiment of the present invention. A base
transceiver station (BTS) 25 with antenna tower 23 maintains wireless
communications links with each of a plurality of field units 42a, 42b, 42b

20 (collcctivcl'y, field units 42) as shown. Such wireless links are established based
upon assignment of resources on 2 forward link 70 and a reverse link 65 between the
base station 25 and field units 42. Each link 65 or 70.is typically made up of several
logical reverse link channels 55 and several logical forward link channels 60,
Tespectively.

25 As shown, the communications system 100 supports wireless
communications between an interface 50 and a network 20. Typically, the network
20 is a Public Switched Telephone Network (PSTN) or computer network, such as
the Internet or intranet. The interface 50 is preferably coupled to a digital processing
device, such as a portable computer 12, sometimes referred to as an access unit, 10

30  provide wireless access to the network 20. Consequently, the portable



transcei ver station (BTS) 25 wth antenna tower 23 nmaintains wreless
communi cations links with each of a plurality of field units 42a, 42b, 42b
20 (collectively, field units 42) as shown. Such wireless |links are
establ i shed based upon assignnent of resources on a forward link 70 and a
reverse link 65 between the base station 25 and field units 42. Each |ink
65 or Ilk is typically made up of several |ogical reverse |link channels 55
and several logical forward |link channels 60, respectively. 25 As shown,

t he conmmuni cati ons system 100 supports wi reless comunications between an
interface 50 and a network 20. Typically, the network 20 is a Public
Swi t ched Tel ephone Network (PSTN) @& conputer network, such as the Internet
or intranet. The interface 50 is preferably coupled to a digital processing
devi ce, such as a portabl e conputer sonetinmes referred to as an access
unit, to 30 prevrYE 1%\1‘%SéF°é%s§°‘é“é&eé‘g%‘k@%baﬁqqé“ﬁm%“%°"?’:6nsequentIy, t he
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links. In a preferlredreémsbemnipiment, thpirtast Nusctnnelng0 aof sqvese 4nk60 and reverse
link ~channel %@Tl@gﬁr%%heaqﬁmk E%rﬁrnﬁlcgt%m&mrﬁ%dﬂ@%d§ﬁ§ﬁs 100 as Code

Division 5 Multi e Access annel s. That is, each CDMA channel is
preferably 5déﬁultrpéqjt‘\@yss&@ddiﬁgnmthhat&rﬁthQHthhml@mfmblr he channel with

an augent ed_ (eRGHHPLART PRLASACEN oPHEABRIERCS: o, JiE QN coded data s

t hen nodul ate requency carrier a receiver to
deci pher one @BM&orandwa\rmeb (Pﬂ\f)mdeamtnherThkﬁlmbd@qdumsyhmhm)dqdatpd| cul ar

augnent ed PN GQ % ?a*:dann ?en%rfor 3 ?3 ngieyggcgvegg%ip}%gl dance with an

enbodi nent , eac ef er occupi €s a and consi st ent
wth the 1S— 9 Bhaoh¥#om tannicka kiebwixtg ohbylﬂ\a!—pﬁ?t{culsb@ndanedmamhelassignacpfabi e of
transmttin | east four,

0 i N es . a
| ogi cal , 6€W§f“’8" %awkgﬁécﬁ?fgim\sje %@@m eﬂbc’ srﬂ%\/vﬁ“h ¢ %e PR ?t%yes a Pilot Channel
60PL, Li nk Quatdupiys MprsagBABd corsfedt with the 1S-95 CDMA standard or 1xEV-DV

standard and is capable of transmitting at 38.4 kbps.

A forward link 70 includes at least four, logical, forward link channels 60.

As shown, this includes a Pilot Channel 60PL, Link Quality Management (LQM)
15 channel 60L, paging channel 60PG and multiple traffic channels 60T.

The reverse link 65 includes at least five logical channels 55. As shown, this
includes a heartbeat standby channe] 55HS, heartbeat request active channel
55HRA, access channel 55A and multiple traffic channels SST. Generally, the
reverse link channels 55 are similar to the forward link channels 60 except that each

20 reverse link traffic channel 60T can support variable data rates from 2.4 kbps to a
maximum of 160 kbps.

Data transmitted between the base station 25 and field unit 42a typically
include encoded digital information, such as web page data. Based on the allocation
of multiple traffic channels in the reverse link 65 or forward link 70, higher data

25 transfer rates can be achieved in a particular link between the base station 25 and
field unit 42a. However, since the field units 42 compete for bandwidth allocation, a
field unit 42a may have to wait until resources are free 1o be assigned traffic
channels to transmit a data payload.

Before discussing an example detector system (Fig. 2) that can be used to

30 distinguish a heartbeat from a heartbeat-with-request signal, a brief discussion of

example signals will be discussed in reference to Figs. 3A-3C.



15 channel 60L, pagi ng channel 60PG and nultiple traffic channels 60T. The
reverse link 65 includes at |east five |ogical channels 55. As shown, this
i ncl udes a heartbeat standby channel 55HS, heartbeat request active channel
55HRA, access channel 55A and multiple traffic channels 55T. Cenerally, the
reverse link channels 55 are simlar to the forward |ink channels 60 except
that each 20 reverse link traffic channel 60T can support variable data
rates from2.4 kbps to a naxi mum of 160 kbps. Data transmtted between the
base station 25 and field unit 42a typically include encoded digital

i nformation, such as web page data% Based on the allocation of nultiple
traffic channels in the reverse link 65 or forward |link 70, higher data 25
transfer rates can be achieved in a particular |ink between the base station

25 and field unintFigd4a.a HE\X&‘é?lgméi6ﬂ&@twéefrquedmth%fe@zunempete f or

bandwi dth al Jhemtalvfagmr@d,sfm&ht@lemchmfémld’r&yte gy & r&@emgoaawl resources are
free to be assi traf channel s to transm t data payl oad. Before

di scussi ng aﬁ‘?t"e‘% rﬁﬁfjédﬁé?gﬁf gate EPstndlhp’ %qﬂf'@fho'?) St%tﬁéﬁS basiskd l¢hsed to 30

di stingui sh @eh@antib@at rhia go REA haRaAlon ih biher e8RS siglaOmsal , a bri ef
di scussmn of exanpl.e S|gnals w |l be discussed in_reference to Figs.
3A-3C. -92 |'Rmpipgn a@Ad'c 2T [RENR! PRI stalgnuhichipgicates ot Hhafjeldanit 42adsmi t ted by t he

field unit lr&tﬁ&ﬁmghaﬁfteﬁnﬁéwm Qq&%m@g‘dacﬁ\teagtﬁ@l7oasanq@da&an@i hol d' state
165, a 'request state 170, 8%0&;5’3 ta traffic state 175. In

t he ‘controImﬁ&Fékm§P%F€mi§§“”PHQ“@FS%%?”T@ OB 'TAEf ude a 'request to
go acti ve' ipWitcC@s BOR2S. IithOfdiy statdor76Sraffic iga Sltr@r&&nhtte&SchEfélermi ns in an 'idle'
or 'control hold whi ch |nd|c hat field, un 42a is not
equest i ng ¢PRr P BER RIS Suop ERhEGe B gt Bt i ke 170 1 an

i ndi cati ol tipat 160heyefts habldtottml ¢onirg hol@'ptaesitod fogo\t/mghrrammrmbn adata on a traffic
channel over. 3 reverse @é é&g%&@wﬁldeS In the traffic state 175,

traffic data1s Tﬁmwmmﬂm?g unit to the BTS. Fol | ow ng
transm ssi on of Ahmughmw@smtgk siguat il 60 hehonldbenmsiersiopditbat thiehe 10 si gnal 160

reverts bac ksléngl ngag%e h]%faglters@llaléjggltghal@ E@dtefwi%hfsdl—;‘lhf)gn!al%%&lgoﬁoéol}lgnS m ssion of a
codes into mutually exclusive channels. For example, the ‘control hold’ state 165
15 may be transmitted on a different channel from the ‘request to go active’ state 170.
Similarly, the traffic data transmitted in a transmit state 175 may be on a separate
channel from the other two states 165, 170. An example of multiple channel is
discussed in reference to Figs. 3B and 3C.

Fig. 3B is an example of an Intermnet code division multiple access (I-CDMA)

20 signaling diagram that has assigned time slots for users 1, 2, 3, ..., N repeating in
epoch i 177a, epoch i +1 177b, and so forth. The channels are composed of the
heartbeat channel 55H, request channel 55R, and traffic channels 55T. Each of these
channels has an associated code C1, C2, C3, C4, ..., CN, which allow signals to be
transmitted on mutually exclusive code channels. Both the transmitting and

25  receiving systems process the information in the channels by using the codes to
separate the information respectively included therein in a typical CDMA manner.

In the example shown, users 1, 2,4, 5,6, ..., N are requesting to remain in an
idle state, indicated by the presence of a signal 180 in the heartbeat channel 55H.
User 3, however, is requesting to transmit data over a reverse link based on a signal

30 185ain the request channel 55R in the first epoch 177a, a signal 185b in the request
channel 55R in the second epoch 1770, and possibly additional epochs. In the third



"data transm ssion conplete' state (not shown). Al though shown as a single
signal 160, it should be understood that the signal may be nmultiple
signals, optionally coded with orthogonal or non-orthogonal codes into

mut ual Iy excl usive channels. For exanple, the 'control hold state 165 15
may be transmitted on a different channel fromthe 'request to go active
state 170. Simlarly, the traffic data transmtted in a transmt state 175
may be on a separate channel fromthe other two states 165, 170. An exanple
of multiple channel is discussed in reference to Figs. 3B and 3C. Fig. 3B
is an exanple of an Internet code division nmultiple access (I-CDVA) 20
signaling diagramthat has assignedo-tine slots for users 1, 2, 3, ,.. , N
repeating in epoch i 177a, epoch i +1 177b, and so forth. The channels are
conposed of the heartbeat channel 55H, request channel 55R and traffic
channel s 55T. epecbt70f tht BES 85 hasidetented lthe révuest Qirapssnighiadessd owthdveCl , C2, C3, 4,

(o ONwhi Ch Al Qut SRS 00 Soct! EABRTL LG 1 IMLALIphRXC! ST Ve code

channel s. Both e transmtting recéi ving systens process the

i nformation i rusériéeginan malsmitlrgffiogitnPothan assodsed traffic depalaing codee | nf or mati on
respectively included therein in typLcal CDVA manner. .In the exanple
shown, users 16}‘ é’fanzf%e@? W%,cmqufr?enﬁlthgﬁzé ?gﬂﬁéﬂ'ﬁ"ﬁg@?&ofmé%ﬁ inanidle
state, indi satidcabiyhstl BE tRoehaBsEbedfe datesiignthat h8&ueshistbbiag federahdbeat channel
55H. User 3, h§$ev r, is requesting to transmt data over a reverse |ink
based on a si gFP™e"EBES in the request channel 55R in the first epoch

177a, a signal 185kgi3T it MMofeAetEiR kighh&Bgiah oAk XEV-D W 6ighat 658 3@poch 177h, and
possi bly additj opal egochs. In the third -10- egoch %é?c, khe BTS 25 has
detected the rEdsE |t BAUCHERITAUES Q4P AMiNR400C b YHER Pagom &l ut i ve

i ndi cations 18aR4ANdh hR2Mbodnatn:, @w 1REYV-DY¥GEnRts @hpaded acknayk agarent,  user 3
begins to transmt traffic data 190 in_an associated traffic _channel using

code C5. I'h A dHfereatIngitsl channstsh @ Asaridt changle SHrad oqyesiehanagl 5Re t hr ee
consecutive 5 ThoHiaAcdal el PrdviteStihud R ominahe bBedabatalbde g9 that a

request 1s belpggerqggfsyiglgoniggé(n? gt::M) Egrr? tIhQ gelg l?nrirtEdZa to the base station 25.
The field unit 42a uses the request channel 55R to make a request (e.g., digital “1")
of the base station 25 to request a traffic channel on the reverse link 65 for

15 transmitting data.

Sampling times 195a, 195, ..., 195f (collectively 195) denoted by arrows
indicate times or intervals at which the BTS 25 samples the time slots of the request
signal 55R and, optionally, the heartbeat channel 55H to determine whether a
request for a traffic channel is being made. It should be understood that the

20 sampling may occur over the entire time slot or a subset thereof. Also, the heartbeat
channel 55H and request channel S5R use mutually exclusive codes, in this
particular embodiment, so the sampling is performed on their mutually exclusive
code channels 55H, 55R in all or a subset of time slots. In one particular
embodiment, the base station 25 samples mutually exclusive code channels 55H,

25 55Rintime slots designated for request indications, such as in time slots at sampling
times 195b, 195d, and 195f. During these time slots, the heartbeat channel S5H is
“inactive”, but the request channel 55R is “active”.

As discussed above, the signals in the “active” request time slots may be
modulated messages or simply coded pilot signals with no “bits”. Thus, detection

30 may be based solely on the respective energy levels of the heartbeat and heartbeat-



Fig, 3Cis a nore detailed signal diagramof the | xEV-DV signal of Fig. 3A
that is used to indicate a "request to go active' to the base station 25
fromthe field wunit 42a. In this enbodinent, the 1xEV-DV signal is conposed
of multiple signals 10 on different |ogical channels: a heartbeat channel
55H and a request channel 55R. The heartbeat channel 55H provides
continuous timng and other information (e.g., power |evel,

synchroni zation, etc.) fromthe field unit 42a to the base station 25. The
field unit 42a uses the request channel 55R to nmake a request (e.g., digital
“1") of the base station 25 to request gjtraffic channel on the reverse
link 65 for 15 transmtting data. Sanpling tines 195a, 195b,..., 195f
(collectively 195) denoted by arrows indicate tines or intervals at which

the [ E-rll-gl I2§ , S? Egiﬁggﬂl esg%h%k%é%ﬁgéﬁgg glo%gog grreaiféiﬁe t\%ﬁg? %eer?gg r%ﬁést for a

traffi c channekevem! Baiengietvalde. It shoul d be understood that the 20 sanpling
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channel 55H and rqu:'e%tfep@ﬁgﬁnﬁgFmémte&Wﬂiﬁ%h?@iﬁ%gsﬁ 8%{?8 ®3n this
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e
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channel's S5H, 25w ?Betiflor bf e PulsisSES ipt Lk hRst egﬂla%a{'c.urefiém ¢OffS, such
as in tine slots at sanpling "tines 195D, 1955, and “L95E Duri ng these time
sl ots, the heafthippaticelpramehodingst diginguishingthe (o statesmay he2 magiersft channel 55R
is "active". ' i 5 . VA=W £ time
Siot o mmy be ' medtl ais o s s t ey Bley ombathe BE choffy | LOOHERkL
"bits". Thus, déleagtionehresholdienyiiisietelyaining tg&s ln@tqpessris prsecnt epHensllyyea ener gy
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respective tine slot's over a given tine interval or spanning several tine
interval s, | n dogczdaeri The differentxmeigydevels of the indicatibnsomainbé pioveiedbetht 55

i ndi cation has ity cycle of the signals, frequency of the signals, power of the signals, signaling

structure, and so forth.,
To understand how the energy levels of the signals can be used to improve
15 systern performance, one can refer to Fig. 4, which provides a chart for selecting
signaling requirements based on the following parameters or factors: (i) probability
of detection, P(d) (x-axis), (i{) signal-to-noise ratio in decibels (y-axis), and (iit)
probability of false detection, P(fd) (curves in the chart), This chart shows a required
signal-to-noise ratio at the input terminals of a linear-rectificr detector as a function
20  of probability of detection for a single pulse, with the false-alarm probability P (fd)
as a parameter, calculated for a non-fluctuating signal. It should be understood that
alternative parameters or factors may be used to establish or define the transmitted
power levels of the indications.
At the circled point 200, the signal-to-noise ratio is 3 dB, P(d) = 20%, and
25 P(fd)=1 %. To increase the probability of detection for the same probability of false
detection, one simply needs to slide the circled point 200 upward along the same
probability-of false detection curve, which suggests that an increase in the signal-to-
noise ratio is used to improve system performance and, thus, improving the
likelihood that the request signal will be detected quickly.
30 Before providing an example model and discussion regarding example
Heartbeat standby 55HS and Heartbeat Request Active SSHRA cnergy levels for the



first energy level, and the 'request to go active' state 170 has a second
energy level. 5 The base station 25 nmay take advantage of the difference in
power levels in addition to the repetition of the pul ses used to indicate a
request to go active. For exanple, in this particular enbodi nent,

di stinguishing the two states may be a matter of neasuring energy |evels of
the signals(s) and (i) conparing the energy |evels against at |east one
threshold or (ii) determning that a request is present, optionally in a 10
mutual Iy excl usive code channel in tine #ots when the heartbeat signal is
at a logical zero. The different energy"tevels of the indications nmay be
provided by the duty cycle of the signals, frequency of the signals, power
of the signals, signaling, structure, and so forth. To understand bow the
energy | evel s pmplecormymigasionsgysiga 108 8210, 3 brinf diseussipy of ¢ prasasspedfor mance,
one can refer &e@ecgjrgm a \Q,Piugga BHRVWIES 1énd tiakpr selecting signaling
requi renments based on-t g ol low ng”paraneters or factors: (i) probability
of detection, P(d) Rig-Ziss)schematis diigrumadi-atrequest detection processordld §iubrdl te
(y-axis), and (il bahi | i I e Lon,. P(f in the
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detection for i e e, _wth t f.al se-al ar r gbabi Li P.(fd) as a
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the transmtte ower |evels of e i,ndications. At _the ci oi nt 200,
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sane prob}ﬁai I?%f fal se detection curve, which suggests that an increase
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The heartbeat channel processor 112 reccives the heartbeat standby channel
15  55HS. A correlator 115 uses a desﬁreader 120 to despread the heartbeat standby
channel S5HS. An integrator 125 is used to coherently combine the heartbeat signal.
By coherently cornbining the signal, an integration of 1, Q and its phase causes the
phase of the signal to be removed and output the power of the signal.
Following the correlator 1185, a rectifier 130 (i. e,, absolute value of the
20  signal squared) rectifies the power of the signal, which is then integrated by a second
integrator 135 to calculate the energy of the received heartbeat signal. The second
integrator 135 provides a non-coherent combination.of the signal, which is
calculated over short time intervals. The non-coherent integration provides just
magnitudes if the terminal is moving too fast, thus causing a cross-over of the 180-
25  degree phase point, which can cause ambiguities in determining the energy of the
signal in the absence of the non-coherent combination.
The output from the heartbeat channel processor 112 is a heartbeat energy
level, and the output from the request channel processor 114 is a request energy
level. Each of these energy levelg, in this particular embodiment, is fed to a
30  hypothesis detector 140, which determines whether a heartbeat signal, request
signal, or neiﬁ:cr signal is in the signal 55 received by the base station 25.



12- exanpl e comuni cations system 10D (Fig. 1), a brief discussion of a
processor and detector that may be used in the systemis now provided, Fig.
2A is a schematic diagramof a request detection processor 110 used to
determ ne whether the field unit 42a has requested to send data to the BTS
25. The 5 receiver Rx 35 receives signals 55, which includes the

mai nt enance channel 55K traffic channels 55T, access channel 55A, heart beat
st andby channel 55HS, and heartbeat request active channel 55HRA. The
signal 55 is processed such that a heartbeat channel processor 112 receives
t he heartbeat standby channel 55HS and a request channel processor 114

recei ves the Heartbeat Request Act-i¥e channel 10 55HRA. The heart beat
channel processor 112 and request channel processor 114 include the sane
processing elenents, in this particular enbodi ment, so a di scussion of just
the heartbeat chanfis oumrlb‘tpastbblﬂypmmws\ﬂﬁbqtorb@ lpp@wddﬂetd aplete maelang ty. The

heart beat cha dby channel 15
55HS. A correlqg? }%f%%%ﬁazﬁe%ée 1%1 %%L?Sdgg h%@grt a"é@%ﬁ%’ﬁ%‘[‘ e heart beat
st andby chanrighuest3bigo achre’ iawbr@ggat@ve&%enaswimseedn dnepmtdubarent | y conbi ne t he

hear t beat si gnal coher entl nbj ntegration of 1,
Qand its phasgbgc%i’l?g’é’s %ﬁeasure 25 %ﬁ}gefou tm%tkqg?gtbg bet’e?tgrgéb/ed and out put the

power of thg sﬂxgmalbmeﬁmieinem mrgudeh@mﬁngtheiuaﬂaerrofdphsqcuta/em;utst ingrmts 130 (i. e.,
absol ute value_of t a ar ed tifies t t he signal,
which is then TH"EGH %daé%lo@ gﬁcaégﬁ’cbbﬁ chafng %Sé%qﬁ%'}g}’eﬁ’ treﬁgec?ﬁeguel ate the energy
of the recei ve;danhaarghheadunsnggﬁaibeatil'elqees&eﬁmrs@nals int @iyeradiae spAgandor ovi des a

non- coherent co tiongf th nal cal cul ated oyer short tine
ot erval o Theo foh Butier B emotesuii Pl Bt ettt des 1T ¢ he

termnal is noNdiRgcakion ihipGies s)tsiamex@@m&cagutarﬁoo@mﬁ&ﬁfrtmfpretséme | SO 25 degree
phase point, which can cause ambiguities in determ ning the energy of the

signal in the BHsBlRC & QYfer words, Hﬁﬁe%ﬁé?‘@ﬁ?y QHRHIAEL ARNearse Tltshut from t he
heart beat chang@le cRInRG SSISIRA miyltd proteBedbBadtily BRAE stRD BIadine 145 to

determine whether the field unit 42a is requesting to go active. More detail is
provided following a description of an embodiment of the state machine 145.
In this particular embodiment, the state machine 145 outputs a Boolean true
15 or false signal. An example of a process executed by the state machine is depicted
in Fig. 2B.
Fig. 2B is an example flow diagram of the state machine 145. The example
state machine 145 starts in step 205 when the detection processor 110 “boots up.” In
step 210, the state machine 145 initializes counters that are used to determine if a
20  detection has occurred. Instep 215, the state machine 145 receives the output from
the hypothesis detector 140. After boot up, the state machine 145 may act as an
‘interrupt service routine’, beginning in step 215, upon receipt of any output from
the hypothesis detector 140. The counters are cleared (i.e., set to zero) upon a
determination of a detection or a non-detection to reset the measurement process
25 without a re-boot of the detection processor 110, as discussed below,
Following receipt of the output from the hypothesis detector 140 in step 215,
the state machine 145 determines whether the output of the hypothesis detector 145
1s arequest (i.e., ‘request 10 go active’). If yes, then the state machine 145 continues
in step 240 in which a detection counter is incremented. In step 245, the detection
30 counter 1s compared against a threshold. If the detection counter exceeds the

threshold, then, in step 250, the state machine 145 reports a detection of a ‘request to '



| evel, and the output fromthe request channel processor 114 is a request
energy |evel. Each of these energy levels, in this particular enbodi nent,
is fed to a 30 hypothesis detector 140, which determ nes whether a heartbeat
signal, request signal, or neither signal is in the signal 55 received by
the base station 25. -13- The output fromthe hypothesis detector 140 is
provided to a state machine 145. The state nachine is used to determ ne
whether the field unit is naking a "request to go active' according to a
given criteria, where, in one particular enbodinent, is a neasurenent of
the output fromthe hypothesis detector 140. 5 Exanple neasurenents include
counting the nunber of consecutive-reequest signals, neasuring a ratio of
heart beat standby channel signals and heartbeat request active channel
signals, counting heartbeat request active signals in a given time span, and
so forth. Furt Bepctive fremilgisidungidda. dbthedsteotion tadten deps ndtexeted ther ence i n ener gy

Covels of  the indicati . _ i
evels of 1 ettﬂréllgc!l&%eh%%tale%ﬁXe@?ﬁ?dﬁs?ﬂé@%ﬁ%g@r(ﬂa'é\gfutr %H% afbffey NOL require

for the presen I‘'nvention. er wor at standby channel
55HS and hear t bgpit fromdirdypotheas teteotor ¢40annel 55HRA nay be processed directly

by the state machi 5 t L ne. t field upnit 42a is
requesting to go ac %n\%@?ngt rrege‘fjf?ﬁ%??,fgm"%’t!:g?%tgfhag\gkﬁtgk 83\3’1)88“:%8 description of
an enbodi meni oétecdtdné4Gis adt@mimad hat mebe hdfequedth theihe stptantackine 145 enbodi nent, t he

state machi ne 145 out put Bool true 15 false signal. .An exanpl e of
a process exec(t" ‘a“eﬁiﬂp syeﬁzzgtlﬁftép %ggh‘? i ] TaSC%Heeg{sd?céed“en}sr? “g’?'g‘?‘“ﬁﬁi Fig. 2B is
an exanpl e f| ovewlieAadn &ep 280, 4 deensihaior isimdhisiewlodter thd henh-dxeatignl € st ate nmachi ne

145 starts in step 205 when "H]e etectjon proces 110 "pboots up." In step
210, "t he st at o SHEBRPREIHBRAIIL 15 JER e SR e aior AP 98 t o det ermi ne
if a 20 det ect p3¥)inffich@eCstbid Radhiné MSSépBils adibh-detédiion Sftadtequddle @b Nne 145 recei ves
the output from, the h){_pot hesi s _detector 140. After boot up, the state
machi ne 145 IQTa_i}c“é(‘E: oy ghe'tigld umit oz Ui the nop-deleetion ‘(’?é“t?’diﬂfsi“ﬁbex,“eﬂ@’ﬁi nning in step
215, upon receiypdshdM, iR he QdfeRiathifer 105 ontiliRs iA¥RPLI¥eSi s detector 140. The
counters are cleared (i.e., set to zero) upon a .
Following steps 235 and 250, the state machine 145 clears the counters in
step 255, allowing the state machine 145 to detect future ‘requests to go active’ by
the ficld unit 42a. In step 260, the state machine 145 ends.
15 The detection counter is used by the state machine 145 to determine how
many indications of a ‘request to go active’ have been received by the detection
processor 110 according to a given criteria. The criteria can be of any form,
including a given number of consecutive detections, a given number of detections in
a given time span, or a ratio of detections to non-detections. Alternative non-
20 counting based measurements may be employed to determine whether a request is
being made to go active, such as measuring the phase of the request signals.
It should be understood that alternative embodiments of using counters or
other criteria may be used by the state machine 145. For example, the state machine
145 may use other process flows, non-counter variables, or other standard or non-
25 standard techniques for determining a detection. Further, rather than receiving the
output from the hypothesis detector 140, the input to the state machine 145 may be
raw data from the heartbeat channel processor 112 or request channel processor 114.
Further, in an altemative embodiment, the state machine 145 may be included in

combination with the hypothesis detector 140,



determ nation of a detection or a non-detection to reset the nmeasurenent
process 25 without a re-boot of the detection processor 110, as discussed
bel ow. Followi ng receipt of the output fromthe hypothesis detector 140 in
step 215, the state machine 145 determ nes whether the output of the

hypot hesi s detector 145 is a request (i.e., "request to go active'). If

yes, then the state nmachine 145 continues in step 240 in which a detection
counter is increnented. In step 245, the getection 30 counter is conpared
against a threshold. If the detection colmier ‘exceeds the t hreshol d, then,
in step 250, the state machine 145 reports a detection of a 'request to -14-
go active' fromthe field unit 42a. | f the detection counter does not exceed

the threshold, thd¥RrRBE 383 1 Rgci) feadditonte ujing thesitemashneldS i waits to

recei ve anot hegscerftd With highQYaBRIyWRGR AR FeldAiP41a0E mhitide 2 GRAldsitY :;;sg to
refer to Fig. 2B, if, in step 220, the output of the hypothesis det ect or

140 i's det er mi 3&He 1o hyrothssisaleteptor Ialss also emplayede state machine 145
continues in step %detéﬂ?ﬁn"‘é@lﬁic@%%aluz%/dﬂ n@ﬁﬁﬁ%ﬂéﬁ?dﬁ%&ﬁ%ms a
p 0, eter

non- det ecti_on ~counter. In ste rm nat | I'sS made as to whet her
t he non- det®ct inoludesdogintl dunations Edsexample; mthis particular gratndirpéntrthe he st at e

machi ne 145 conti pnues .L.n. st 23 i ilch th te nmachine.145 reports a
non- det ect i on l(%aoga IFg%fﬁ%éif@oco&?%fﬁagg\t‘\?%%glﬁygtt%%&ffdezc',htﬁfﬁrlf a. If the
non- det ecti on emntlevel oeshampben xnegylletdlpanddormparesk decohd etergyhleveit at e machi ne
145 continues jn step 215.. Foll aw ng ste 235 and 250, the state nachine
145 cl ears the{héﬁa?ﬁé%nﬁ[ﬁm?? ??%,y ?egff@\ﬁﬁ'ﬁﬁquleﬁéngﬁgé%eé'eﬁ'achi ne 145 to
detect future " requBsinglé enefigy laedl khresholdy agdidtewhickhélcatiipaie the BearfbBatst ep 260,
the state machine 145 endg. 15 The detectiop . gounter _is used by the state
machi ne 14?651 t o%yéfmlﬁ%gﬁ‘s\ﬂfq%@erﬁxiﬁvﬁlﬂ?gﬂé aB‘FtlgdBrréﬂifég‘fd’E'ﬁhﬁo active'
have been receentgl lavel tireshdbls @gdyiberdynapiiosl Bssletted, Hdedreplndd, g apslied ifyi Ven
criteria. The criteria can pe of any form.. .including i ven nunber of
consecut | ve detietis gt gh se Resh e rsmivastet SR wRH By dRot e s pan,
or aratio of BgtReGEelddst th hdtise steidRGveOns heattbb A s dhwehaedd S5HS, for

instance. In the case of the energy level calculation and comparison, the first and

ar

15  second energy levels may be dependent on occupancy of time slots in the signaling
channel(s) used by the signal 55, so the energy level thresholds can be based on an
expected or specified number of “1” bits used to indicate a Tequest to go active' or to
indicate a request to remain in idle mode. Use of the energy level thresholds is
discussed in related U. S. Patent Application entitled “Transmittal of Heartbeat

20  Signal At A Lower Than Heartbeat Request,” by Proctor, J., filed concurrently
herewith, the entire teachings of which are incorporated herein by reference.

As discussed above, the output of the hypothesis detector 140 is measured by
the state machine 145 to determine whether to change the state of the
communications system, which is the state of reverse link traffic channels between

25 the field unit 422 and the base station 25, For example, if the hypothesis detector 140

determines that a ‘request to go active’ (i. e, send a data transmission on the reverse

link) is being made by the field unit 424, then the state machine 145 outputs a signal
to a processor (not shown) in the BTS 25 that is responsible for providing the
portable computer 12 with a traffic channel 55T. In one particular embodiment, the

BTS 25 allocates the traffic channel 55T if the number of consecutive reguest

(93]
O

signals is determined to be two or more consecutively. Altemative criteria have been

discussed above.



20 counting based neasurenents nmay be enpl oyed to determ ne whether a
request is being nade to go active, such as neasuring the phase of the
request signals. It should be understood that alternative enbodi nents of
using counters or other criteria my be used by the state machi ne 145. For
exanple, the state machine 145 may use ot her process flows, non-counter
vari abl es, or other standard or non 25 standard techniques for determ ning a
detection. Further, rather than receiving the output fromthe hypothesis
detector 140, the input to the state machine 145 nay be raw data fromthe
heart beat channel processor 112 or request channel processor 114. Further,
in an alternative enbodi nent, the state nmachine 145 nmay be included in
conbination with the hypot hesis detector 140. -15- Referring again to Fig.
2A, in addition to using the state nmachine 145 to ascertain with high
probabi |ty whet herAsidrgnbeddr efamrato g b huarpsigehannel miefsesst L ieo go  active'
the hypot hesi s &ek@fbRel phétOsshiS] 1R laRPnypedsRM&ELor T8O AB RIBRREredd Ch signal (s)
is/are present, the hypothesis detec or 140 5 incl'udes logical functions.
For exanpl e, i festgagdan paerrer iptaroniserbadbicenpancy ofitime slotpysest thendjcate thet ect or 140
compares a fi r ik siEEed St PRI n SRABSbikAGHE bidlg eneroy evel (I,
e., heartbeat energy [evel) and conpares a secon ener gy T%vel threshold
agai nst t he >seoohdesswettging beupncy df mutially exdefiresodeshamely, shahwaeshown Exanpl e
energy | evel tlt})rr_ef hﬁ%g]%@gai nst which to conpare the heartbeat 10 energy
| evel and the req%’es energy level are 9 dB and i 1 dB, respectively. The
energy | evel threshofcelibackdydpenal yhosvn] rezylbk ymieled ot @dke thprhedtbtar m ned, or
applied in angther manner,,.such as, based on transm t.ted_power |evel,
Wi ch may be r GBOT EAeRy Rt et Bedty R R RC IR s over <o
heart beat st anedaypiehamdeh tebédSyed anergy fevesbfahedeartbeat chdneel 65i5,eheof t he ener gy
| evel cal cu{oati ?cnragn . CO ar.rinsga?gs gge 3§i rasg aﬁqgt %5 (g%cong (i-nelr gy |evels may
be dependent” ol ECEUpENY 5" 4 o8 MPA0G AfRsted GALIPF FSEY M8nnel (s) used by
the signal 55, theshdlid3@sadng tighypothest detdotoeBI0 @r domapisonaE tHaaneeg) IoRIsan  expect ed
r i fi n r of "1" bi i ndi ‘T ive' or
? 0 spec ed gﬂ?eehcart eat and reqbuetstséiggise r(r:liayta so'be a%ju%tae&gy t%e fe% lélaslgopt.o 9o active o
Other feedback may cause (i) the number of consecutive pulses required for a
detection to be increased or decreased or (ii) the number of transmitted request
15 signals to be increased or decreased. Such a feedback loop may use a command or
message to transfer information between the BTS 25 and field unit 42a that includes
information regarding the pulse repetitions or power levels of the heartbeat and
heartbeat-with-request signals transmitted by the field unit 42a,
As discussed above, the first communications state may be a standby state
20 and the second communications state may be a payload state. In other systems or
even the same system, the communications states may refer to other communications
states, such as a request to change base stations, power control signaling, and so
forth. The use of different signal repetitions or energy levels in signaling as
described herein is applicable to wireless, wired, or optical communications systems.
25 In either case, the communications states may be used in voice or data
communications systems.
As also discussed above, the second energy level may be based on a target
probability of detection, false detection, or combination of both as discussed in
reference to Fig. 4. In other words, the field unit may transmit the request signal at a

30 given power level or a given number of pulses per given time period to achieve a



indicate a request to remain in idle node. Use of the energy |evel
thresholds is discussed inrelated U S. Patent Application entitled
"Transmttal of Heartbeat 20 Signal At A Lower Than Heartbeat Request," by
Proctor, 7., filed concurrently herewith, the entire teachings of which are
i ncorporated herein by reference. As di scussed above, the output of the
hypot hesi s detector 140 is neasured by the state machine 145 to determ ne
whet her to change the state of the co i cations system which is the
state of reverse link traffic channels between 25 the field unit 42a and the
base stati on 25. For exanple, if the hypot hesis detector 140 determ nes
that a 'request to act i a data tr a1 sion on the
reverse |i nk)°°fr§5988i?"ﬁ§ s’lﬁﬁé"'ﬁ‘%‘s’? F?é‘°ff?’eat %"%ﬁﬁ%ﬂ%&f&babﬂ HER g‘ﬁ%‘mé’f"  machi ne

145 outputs a detegfied, or bhas PleaseESAkeférefde t6Fp) in the BTS 25 that is
responsi bl e for providing the porfable conputer 12 with a_traffic channel

55T. In one parti CLﬁ%?mBﬁ’dd’&ﬁeréh‘tsed’PH@“QE"ME’“{WWB&%&W"FH traffic

channel 55T i fudnld@itid HRBEatishs, 6%%@&%5::16%&6%&%&&&%5&&& getermned to
be two or nDre consecutively. Alternative criteria _have been di scussed

above. 16 2As e@eﬁdbealmﬁnmm@pméywn@rgwmthe fieldRagte pheage Ehannel
processor 112, bgheﬂgles%taswﬂm%e@m&a% ﬁo%&félﬁm%n@eh&vdgt ector 140

may be confi gured or designed In a man er that nonitors an occupancy of

tinme slots useprefasermighdsignel-tornoiseiratip, s proyiditethg desirofmalplilibiacdns states. In

one embodi ment ged gy 364 Bk ldBYctnl Jafddides noni toring occupancy of nutually
excl usi ve code channel s, such as'shown in Figs. 3B and 3C. A feedback | oop

(not shown) nma§MELATKINyed to cause the heartbeat channel processor 112

and requesyy channeIAQ{ngﬁm%t% ﬁe%t c anne"h %Erevgggglﬁgig based on

the received energy |evel he 10 I ntegration
time of the intsyned rhavd pever tasralagd pheazsthpal shanael Qirﬁd}'t?ﬁfécémldwp@\/el

threshol ds useg iy ih Bes LS gge%&bg%%gglf]&\%cg@%fmgg‘ gﬁn of the energy

| evel s of the heartbeat and request” signal s usted by the
f eedback | oop. First, there are two assumphons that have bee:nmade for this smmlamon

First, power control is used on a combination of detected paths or in 2 single path.

15  Power control is performed even w}scn 8 positive detection is not achieved. Second,
the probability of detection was set to achieve det_ection at 2 high enough rate to
ensure that power control is performed on the correct signal. To clarify, detection is
required to track the received signal.

Table | shows the rate of detection required for a single path channel from a

20 vehicle moving away from the base station at 60mph. This table requires that there is

at least one detection per slew of a chip due to movement.

TABLE 1
Slew Distance for | chip 81'4 ft
Handset Velocity 60 mph
25 Handset Velocity 88 ft/s
Chip Slew Rate 9.2 chips/s !
Heartbeat Rate 50 HB/s
Heartbeats/Td 462 . |




O her feedback may cause (i) the nunmber of consecutive pulses required for a
detection to be increased or decreased or (ii) the nunber of transmtted
request 15 signals to be increased or decreased. Such a feedback | oop may
‘use a conmand or nessage to transfer information between the BTS 25 and
field unit 42a that includes information regarding the pulse repetitions or
power |evels of the heartbeat and heartbeat-w th-request signals
transmtted by the field unit 42a. As di Sf ssed above, the first

comuni cati ons state may be a standby sta 20 and the second

comuni cations state may be a payload state. In other systens or even the
sanme system the co nj.cations stat refer, to other communi cations
states, such as a rgg&é{éﬁtBICBH&R@E°§£§§B%P%%%6%€PW%‘GM BFnEF gnal | ng,
and so forth. @ﬁbé&s@mmﬂafb&a&%&a@Ieaa@émre@scgﬂsm LREIRA Q8 BRI alrRYel S i n
signaling as described herein is applicable to wireless, wired, or optical
comuni cat i ons 2fthe sgral ispkeved dierteEovemens of tha sehislaniable hehasrisha ppe @5 may be
used in voice g 344 hf%’fﬁ 0, t he
second energ I%fvag%tyaﬂfﬁz%g agigggﬁggefgrﬁfégtq&y Eﬁﬁnﬂg%ﬁx}egéggﬁ

fal se detect onlosmgﬂtﬁcwmlﬂnapftblnsmﬂboth as discussed in reference to Fig.
 an OLher WOrdS, tBfed btk dibloBRYL £ ARRIA be dRSLEIHESH sShPDBLLG 2 20
gi ven power |evel or a grven nu rven tinme periodto
achieve a -17- é@cqtiealyﬁdmﬂct@txsn gnhdtbahur-sm)lgsé‘lg d) \Mhﬂedfabét gisxdeﬁnﬁefmget

probability of { .or dIS

reference to Fi Qﬁﬁlﬁg X&Qﬂ: S§anI\Imgy((‘%‘o &é‘o’sf’? e?ﬂ? SI on power
or nunber of tdammsnta.teeﬂ)tgn’udﬂycaﬁfec&ﬂ&vemrelaﬁeeliaeﬂbaﬁmmhﬂalm;damussed
above maybe e oved in.the .on m for, ca field
unit to cha?‘u(ge ﬁ)‘ge wﬁé\i%&p%ﬁﬁ? (Sh%lﬁe’ﬂ ?"ﬂg‘%’rz@%‘éﬁ“\/@&s Wgﬁﬁﬁé}%ﬁt&}‘gfs of the
i ndi cati ons achieve Wmlpmdﬁmerdﬁurwie ﬁto@ﬁlﬂhﬂ&s(bfﬁélle&ﬁml’\ahb@mgﬁlﬂb!ﬁ:tlp,l’wI di ng

the desired probapifily o, detection and.false, detecton parapelchs.

50% in the latency of detection, Specifically, the average detection latency for the
request message in AWGN was 11ms as compared 1o roughly 15ms for 30km/hr.

15  Again, this result is due to requiring a detection process rather than a more difficult
demodulation process.

Based on this analysis, a probability of detection of 20% and false detection
of 1% was selected. This requires an average Eb/No of 3dB. This is shown and
discussed in reference to Fig. 4.

20 Table 2 shows a calculation of the probability of detection and false
detection during the time Td defined above.

TABLE2 =
Target E/lo (entire energy/interference density) 3dB
Probability of detection 0.2
25 Probability of false detection 0.01
Probability of detection for 3 Sequential HB 8.00E-03
Number of trials in Td 462
Probability of no detection in Td 2.44E-02
Probability of false detection for 3 sequential 1.00E-06
30 Required no false detection trials 462
Probability of false detection for Td 4.62E-04




10 A sinulation for a reverse |link was conducted where the reverse link is
assuned to have power control and a heartbeat channel of any of the exanple
types shown in Figs. 3A-3C or another type of communications |ink
signaling. First, there are two assunptions that have been nade for this
simulation. First, power control is used on a conbination of detected paths
or in a single path. 15 Power control is perfornmed even when a positive
detection is not achieved. Second, the probability of detection was set to
achi eve detection at a hi gh enough rate-t®" ensure that power control is
performed on the correct signal. To clarify, detectionis required to track
the received signal, Table 1 shows the rate of detection required for a

singl e path channel T% 'fe_f;\‘ﬁ"éhe E’G’b%]l‘fﬁ'efﬁa_lﬁ?ﬂﬁe?@ﬂa%? feetntiehdetestions warat i on at
60nph. Thi s t alleirddeghlidie 4 Hadle bACRN! Sincethe hBBNiLQNE rA6d &4dchign per sl ew of
a chip due to novenent. TABLE T Slew Distance for 1°chip 814 ft Handset

Vel ocity 60 npRuitipBeatys dsthis opes, theirrgbablity of/asinge falsg|detectent ie cabed. chi ps/ s
Heartbeat Rate 50 HB{% 3 HBawREaLSE I Ly orl ' period Td is
defined as the period over wh[dﬁ a gﬁﬁgéége€%§§§9%§§%pfﬁﬁ¥h§%#§§: be detected
to ensure the Biagisrance densitportdeh iashet IR Integeatat ovar theveatire chip) réymired pnal i s
skewed due to t . Igﬁgicle. Table | shows that one out of every
462 pul ses nust Egg?ggg?%%dnﬁht g'very hi gh probability or there is a risk
of 5 losing the tracking of the signal. Based on this calculation, the

t hreshol d of detection was set froma &g?i% of - detection/fal se detection
probabilities (e. g., Fig. 4). Wile Tabl'e f is defined for Additive Wite

Gaussi an Noi se (AWGN) | TargesBAxpected that the proabilifd®s o det ecti on
are not greatly affec] - f HA +e. This is due
cessing Gain 256

10 Burst Ec/lo -21.08
Average Bc/lo -40.9

Bl &l T

i
J

Since the heartbeat channel is time division multiplexed (TDM) in structure,
the interference to all other users due to heartbeat users increases as follows:
Effective average Ec/lo (all HB users) = 10* logl O(N)-40. 9, where N is the
15 number of users.
Thus, for 96 users of a given base station, the average total interference will
equal the burst Ec/lo or-21.084B.
While this invention has been particularly shown and described with
references to preferred embodiments thereof, it will be understood by those skilled
20  in the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.



10 to the statistical independence of the fading from heartbeat pulse to
heart beat pulse. Wile the individual pulse probabilities of detection
varied significantly, the overall results were not seen to vary
significantly by nore than a factor of roughly 50%in the |atency of
detection. Specifically, the averageogdetection latency for the request
nmessage in AWGN was 1 I ns as conpared to roughly 15ns for 30km hr. 15 Again,
this result is due to requiring a detection process rather than a nore

di ffi cul Whatageah@iiien process. Based on this analysis, a probability of
detection of 20% and fal se detection of 1% was selected. This requires an
average Eb/No of 3dB. This is shown and discussed in reference to Fig. 4.
20 Table 2 shows a calculation of the probability of detection and false
detection durjng the %i me Td defined above. TABLE 2 Target E/lo (entire
energy/interfér ench sy F@FQ%UIBHBomPF@%i lity of detection 0.2 25
Probability of false detection 0.01 Probability of detection for 3
Sequenti al HBeifelifiy édhfighivedeo tednsmiital Arstrsignlad®r Pliobathdnnegl iafa no
detection in Td 2,44E- Probability of false detection for 3 sequenti al

| . OOE- 06 [ t ks ' . P YA fal se
det ecti ofr}?%‘%oﬂrﬁ%%g hﬁi‘?’%ﬁ‘ Eo‘gfiéllfgﬁ tgg f?ﬁ% Elglge %‘Lﬂg?%%&égﬁﬁefta{}sqg?% éﬁlé;s gmg%t ection,
t hree sequentjal .detections r.e uired to.validate a single detection.
Since & nEObBHERIR Y e Al (BERELE ISSRCOR AT PHOBAERD T h ot o caoe,
the probability of a single false detection is cubed. Table 3 bel ow

cal cul at pst iredude; tredfie diabd;| wheéxenme ogya genditionpthpé rthermbscribeenhir bas e
density, which is the SNIt integrated over the entire chip) required to

traffic data to transmit, the first signal includes a request; and

the circuitry is further configured in response to the transmitted
request, to receive information associated with a second channel; and

the circuitry is further configured in response to the received

information associated with the second channel, to transmit a second signal

over the second channel; wherein the second signal includes the traffic data.

2. The subscriber unit of claim 1 wherein the traffic channel

includes data associated with a web page.

3. The subscriber unit of claim 1 wherein the first signal requires

less transmission energy than the second signal.

4, The subscriber unit of claim 1 wherein the first signal and the

second signal are derived from at least one pseudo code sequence.



achieve the statistics of Table 2. TABLE 3 Target E/lo 3 dB Processing Gain
256 10 Burst Ec/lo -21.08 dB Average Ec/lo -40.9 dB Since the heartbeat
channel is time division nultiplexed (TDM in structure, the interference
to all other users due to heartbeat users increases as follows: Effective
average Echo (all HB users) = 10* |oghQ(N)-40.9, where Nis the 15 nunber
of users. Thus, for 96 users of a given base station, the average total
interference will equal the burst Echo or-21.DUB. Wile this invention has
been particularly shown and described with references to preferred

enbodi nents thereof, it wll be understood by those skilled 20 in the an

t hat various ghan i a her e 0. W t-hout
departing f ro?ﬁ t hgﬁz% %ﬁ%gcgiﬂ%r@% ﬁgéelﬁﬁloslnagﬁf:eg%gg glg"aE Blyg[n?%és @%r ‘é%d(jed
claims. -20- What is clained is: 1. A subscriber unit conprising: circuitry
conf i gur B9 8n ortheganal ¢pdei r st signal over a first channel ina first tine
interval; wherein the first time interval includes at |east one tinme slot;
wherein the first signal includes synchronization informtion and does not
include traffic data; wherein on a condition that the subscriber unit has

traffic data o trpRsMbineddier! WGH o WAl | PCLHISSNA (EAUERLiHPNG, the

circuitry is further configured in response to the transmitte request, to
receive inf rnaaion associ.ated wth a second channel; and the circuitry is
further EOHIERLEE Forores Joemation; RSoFGUEs VERN § mesPRALTEHIEL 56t ed wi ¢ h
t he second channel, to transmt a second signal

orthogonal frequency division multiplexing.

7. The subscriber unit of claim 1 wherein the circuitry is
configured to transmit the first signal and the second signal using orthogonal

frequency division multiplexing.

8. A method implemented in a subscriber unit, the method
comprising:

transmitting a first signal over a first channel in a first time interval,
wherein the first time interval includes at least one time slot; wherein the
first signal includes synchronization information and does not include traffic
data; wherein on a condition that the subscriber unit has traffic data to
transmit, the first signal includes a request; and

receiving information associated with a second channel in response to

the transmitted request; and



over the second channel; wherein the second signal includes the traffic
data. 2. The subscriber unit of claim1l wherein the traffic channel

i ncl udes data associated with a web page. 3. The subscriber unit of claim1l
wherein the first signal requires |less transm ssion energy than the second
signal. 4. The subscriber unit of clgpm 1 wherein the first signal and the
second signal are derived fromat |east one pseudo code sequence. -21- 5.
The subscriber unit of claim1 wherein the first signal is derived froman

orthogonal cog@ns®ittitetisd!Bscohdggnalndver the Geddrdd thiheslSinrdshensd tEUi try is
configured to receive informati on associated wth a second channel using

or t hogon : L ViSio Jtiplexing. 7. The.subseriher .unjt of claim
1 wherei f;f]ﬂe[ %ée(?eg?{eﬁiggﬁo?fya:tizjn %%n llaté%(few ﬁ’(r}%[er %eﬁgﬁlﬁtc}}awen e§1 s ereélingnl%ﬁ and the
second signal. using orthogonal _frequency division nultiplexing. 8 A nethod
i npl enentesqnd signal apeludes ghe traffic datde nethod conprising: transmitting a
first signal over a first channel in a first tine interval; wherein the
first tinme interval includes at |east one tine slot; wherein the first
signal includes synchronization information and does not include traffic

data; whereingon arﬁ@ﬁ@éthb@@fbp%glsmew%smei t*}sfﬁéééﬂéndmnémaéé' gegata to

transmt, the first signal includes a request; and receiving Informtion
associated with,a.second channel in response to the transmtted request;
and - 22- 2t5°513d6d Fithg WP ond si gnal over the second channel in response
to the received informati on associated with the second channel; wherein the

10. The method of claim 8 wherein the first signal requires less

transmission energy than the second signal.

11. The method of claim 8 wherein the first signal and the second

signal are derived from at least one pseudo code sequence.

12. The method of claim 8 wherein the first signal is derived from

an orthogonal code.
13.  The method of claim 8; further comprising:

receiving information associated with a second channel using

orthogonal frequency division multiplexing.

14. The method of claim 8, further comprising:



second signal includes the traffic data. 9. The nethod of claim8 wherein
the traffic channel includes data associated wth a web page. 10. The

nmet hod of claim8 wherein the first signal requires |l ess transm ssion
energy than the second signal. 11. The nethod of claim8 wherein the first
signal and the second signal are derdgved fromat |east one pseudo code
sequence. 12. The nethod of claim8 wherein the first signal is derived from
an orthogonal code. 13. The nethod of claim@8; further conprising: receiving

i nformation asseshitietg whe it Seeildatdahs &lectisd RgznAradiagaishodoraguency
di vision multiplexing. 14. The nethod of claim@8, further conprising: -23-

transm ttf}eglgs%l@ed{‘}igiﬁfltlﬁ%ﬂgﬁéxiggq t he second signal using orthogonal

frequency on nu XI'ng>" 15. A base station conprising: circuitry
configured to receive a first signal over a first channel in a first tine
interval; wherein the first tine interval includes at |east one tinme slot;
wherein the first signal includes synchronization information and does not
i ncl ude traffilg. daAdhasetsbateéomcampeiso@adi tion that the base station has
traffic data to receive, the first signal includes a request; and the

circuitry is GEhiRef codfhib@dr frdcRivees TREE Sidral tdver LGkt ShriRAURSE . to
transmt information associated with a second channel; and the circuitry is

further confj.qured in,response.,to.the.transmtted, |nfaorjmtjon associ ated
e Rl flanvhyl SPRRORG e At Girht SR el By d X iR B IRBR4
channel ; wherein the second signal includes the traffic data. 16. The base
st ati on é&fotcwhieneinsthehBrsdi signaleincludesi synchronieatiomdnfogmation and does

not include traffic data; wherein on a condition that the base station has
traffic data to receive, the first signal includes a request; and

the circuitry is further configured in response to the received request,
to transmit information associated with a second channel; and

the circuitry is further configured in response to the transmitted
information associated with the second channel, to receive a second signal

over the second channel; wherein the second signal includes the traffic data.

16. The base station of claim 15 wherein the traffic channel includes

data associated with a web page.

17. The base station of claim 15 wherein the first signal requires

less transmission energy than the second signal.



data associated with a web page. 17. The base station of claim15 wherein
the first signal requires |ess transm ssion energy than the second signal.
-24- 18. The base station of claim15 wherein the first signal and the
second signal are derived fromat |east one pseudo code sequence. 19. The
base station of claim15 wherein theghirst signal is derived froman

ort hogonal code. 20. The base station of claim15 wherein the circuitry is
configured to transmt information associated with a second channel using

orthogonal f1gquemky bdk¥isthfon Bf Qhidh 05 Gherdh. thErHASRNSN Atddotheof claim
15 wherein the circuitry is configured to receive the first signal and the

second sLABAh 54198 b RRAE MR o SURURY pelhl) SAPPIULLE! oxi ng.

19. The base station of claim 15 wherein the first signal is derived

from an orthogonal code.

20. The base station of claim 15 wherein the circuitry is configured
to transmit information associated with a second channel using orthogonal

frequency division multiplexing.

21. The base station of claim 15 wherein the circuitry is configured
to receive the first signal and the second signal using orthogonal frequency

division multiplexing.





