13 DEC 2005 TRANSM TTAL OF HEARTBEAT SI GNAL AT A LOVWER LEVEL THAN HEARTBEAT
REQUEST BACKGROUND OF THE | NVENTI ON I ncreasing use of wirel ess tel ephones
and personal conputers has led to a 5 corresponding increase in denBifd0f5or
advanced tel ecommuni cati on services that were once thought practical only
for specialized applications. In the 1980s, wireless voice conmunications
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 also true for 10
access to renotely distributed conputer networks, whereby until very
recently, only business people and |arge 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 15
networ ks such as the Internet and private intranets, but also wrel ess
access as well. Wreless technology is particularly usefal to users of
portabl e conputers, |aptop conputers, hand-held personal digital assistants
and the |like who prefer access to such networks wthout being tethered to a

t el ephone Ii ne. i 1~ h aj I trk G sol ution for
provi di ng IOM/cgg?sﬁﬁgg%ﬁ#éﬁ“ﬁ%@ggm%g§%%%@¥6k¥%gi?ﬁ?g}%gigj%??iate
intranets, and ot her networks UBEABTBBAT REQIUESTNg w rel ess infrastructure.
This is nost likely an artifact of several unfortunate circunstances.
First, the typical manner of providing high speed data service in the

busi ness environnent over a wireline network is not readily adaptable to the

voice grade service available in nmost hones or offices. For exanple, such
standard hi gh B2 RSHddNB AT B INYENEIONo not necessarily |end thensel ves to

efficient transm Sﬁi:x@{bi@‘ﬁ@é ofjﬁregs:sqel\%gggles'agd gér&ﬂ Uohhpiels hid 180 oW T el ess ,
handsets because w rel ess networks re originally “designed only to provide
voi ce ser vikesoredgonding arstdate, in deraand hidr adieyced itgcommunicativhegrgices that
were once 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
10 access to remotely distributed computer networks, whereby until very recently, only
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
15  networks such as the Internet and private intranets, but also wireless access as well.
Wireless technology is particularly usefitl 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 satisfactofy solution for providing low cost,
20 high speed access to the Internet, private intranets, and other networks using the
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 wircline networl is not readily adaptable to the voice
grade service available in most homes or offices. For example, such standard high

25 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 asynnetrnqu\ 05
behavior for the 5 accommodati on of data transm ssions. For exanple, éﬁﬁ
data rate specified by the Tel econmunication Industry Association (TIA) for
| S-95 on the forward traffic channel is adjustable in increments 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 %_radio channel that can accommodat e
maxi mum data rate transfers of 14.4 Kilobits per second (I cbps) over a
forward link direction. Such a |ow data rate channel does not lend itself
directly to transmtting data at rates of 28.8 or even 56.6 kbps that are

now commonly avallablu@: YskRg HhilB%PERSIsY &irdbds Ghddfs FREARinaiPt 10 mention
even higher 15 rates such as the 128 kbps that are available with Integrated

Servi ces Di gi tdsbigneNenlyde RropiSBI)e sexyjses. eepuitpirimreselalas digitl edrelgss t hese | evel s
are rapidly be 1. N 1 ni : . ILVi.ties such as
br owsi ng web pcg)g@su?gﬂfog ﬁ%yﬁ{ggl?g\?% gﬁl @%gﬁﬁéﬁ%&a@&ﬁ%?%&%ﬁgﬁgﬁg%ﬂ% e time when
cel l ul ar syst egBemeseircd ai GDMAadd prodéaseme peaburefod nsyhinestriveBich paartfor thher e was no

provi sion made for such 20 wireless stens, t rovi de higher, speed | SDN\-
or ADSL- gr ade 4ePHnaHA fe’éé‘fage@wss’e@%- ﬁ?tyﬁf Wnﬁlﬁt%ﬁ%aﬁ%ﬁ‘m"&l Q¥ the; st

W rel ess syst effocohh6figatBh ﬁ1d%ﬁs%§aﬁo&mi Blosuseksothantdradi o - channel
resources. Sone type of demand-based nultiple access systemis therefore

required. 25 Whethkp edjréabiaib ticssntafend S kops wrte Vicddas fysa-dsled Ryei t i onal

Frequency O wieel s MikhlAL 5898985 GFPYA s iAol 000RBdYL At on on 2

group of radio requency carrier nmes at permt sharing
of a radi o carlmkeénffickhagelemoyeversthadptdiatres Diedrisd.Dkbpbul ti pl e Access (TDWVR), or

Code D1 v Shgn, Wl 4| BLe ERE35 SPU e ADSTLALS, S E et gpabect TV
traditional enyiteonreiimsdipposinnngdaata thnsferOHT42000bitsDer second

(kbps) over a forward link direction. Such 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 Integrated Services Digital

Networlk (ISDN) type equipment, Data rates at these levels are rapidly becoming the

minimum acceptable rates for activities such as browsing web pages.

Although wireiine 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 tobe shared. This is quite dissimilar to the traditional environment supporting data



transm ssions 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 il0dE(fg5For
exanpl e, consider that access to web pages 5 generally is burst-oriented,
with asymetrical 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 ngtwork to a server conputer. The server
conputer then 10 responds with the content 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 RiAMi@%onk GARKADME Retirk QRERRLs RfatilIPinPalssiRehetG downl oadi ng
anot her web page. In an office environnent, the nature of nost enpl oyees’

conput er wor k tyriBinikanded pdeshgsiical 1y to check a few web pages and then to
do sorething else b AltorLa0daS, BELLAN Pl whbiER oyttt o8 accessing |ocally

stored data or even termnating use o he conput oget her. Therefore,
even though subdradisislics oftly deenmsalih Foconmplefedsideottihaecdsmtoerdbglgmr private

i ntranet copti nuously duri.n n.entire day, actual .use of the high speed

data link 13 SSUEIYY ETCEERbP SRy ST G e T RSTIHEE SHTIREP ST “servi ces

supporting | nt.e&RAE akRAGE Hivdctidh. 8f 8cdnimonG@Biidatin, Wiiteh ofd ﬂeﬁb@_%ﬁ@n‘(m ce

communi cation, it is beconlng increasingly Inportant to optimze the use of
€

avai | abl e r escoPREY fret spgcHiss g addopsnpl sy@rnagsto apragearesareheyse and dynami ¢
traffic channgl..allQealh 8, 3L 88 %P TR 1 ARREEHS wRlch iNGLARS 0 gyibe
efficiency of highlgég%%rnﬁnce mﬁrg?essa CDVA éonﬁﬂ#?%at?gn gvstens, but
there i s 25 stor leks inlanghdoventhe neswerked 4 jecicesnmputer.| Theativercomputanthén abl e

e N GBS ML R D A T, o
cor r espondi ng filohelodilghyids tb ecveral ragiab)a.of ERAImags, audib M SEnSsdedata.0f a marker in
an assigned tipe slot indicates that the field unit i.s requesting that 13
DEC 2005 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 wircless CDMA 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 a need for more efficient utilization of available resources.

SUMMARY OF THE INVENTION
In one application, a transmission of a marker in a time slot over one channel
indicates a request by the corresponding field unit to go active. That is, transmission

of a marker In an assigned time slot indicates that the field unit is requesting that



-4 reverse link 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 node. Al ternatively, aJfjEgelgh:
unit transmts a marker over a second channel of the pair of reverse link
channels to indicate that the field unit is not 5 requesting to be placed in
the active node. For exanple, the field unit does not want to transmt data
on a reverse link channel. Rather, the field unit requests to renain

i nactive but synchronized with the base station so that the field unit can
imedi ately go active again at any ngment. In either case, a wreless
conmmuni cati ons system enploying the principles of 10 the present invention
may i nprove performance of detecting the markers by having the field units
transmt the markers at different power levels (e.g., 9 dB for one nmarker

and 11 dB for thecahbeifibededs be MdiineitoGR sk iDf @anemByistainapayibar mance. The
difference in power |evels of the nmarkers allows the base station to

identify the foagtiededpay ledhsbassitHignaltierrmmes Baldhy fedd Pt SRl | ow

probability ofy, 6k LAy WAL CA kDSl By Al bl ARk hinf@let vefBYechite! ude
conparing the nmarkers"to respective energy |evel thresholds, nonitoring
occupancy of tchamelgif dtepair ofuguserioy clofmeleto irslidate teat Sledisldvait ivstie channel s, or
conbi nati onsg thereof For . .example, . .in one.particul.ar dj , a request
mar ker, whi gh r'laasuesg‘g%teorbaelﬂl%}:e(gmhieg%%tr‘f?rnlmof i F‘% “Nar q%ﬁ% f%ezc{?quéjlﬁg%{&%t ed with

hi gher power, vwahi 16 Brahstfir @ves drbersp lisbetandel. tRatiel, teeficddiritaaq@stdtor educes t he 20

probability of false detection of the request marker. .In one particular

CDMA syst em applaeEesioR ouls %WF%W@hﬁh‘?g%FWWQ thétthﬁgggtnﬁ’é&?“ (HB) channel
using a first i6RE@atkk g8 25i8¥8ESCatlahKoh&tt he base station and a

heart beat - w t h-r equest (HB/%&QST) channel using a second code in the reverse

link. In this COWKIApEPecal o cameaiaion syt werlpirgiss pieelsri t he present
2" 1 eronte T TEsel et ey Mo LARO R bl decite Mk R e higher
power since i theifgldurfits ghemitphd wakdryat dgfegnagoweiilvesls feea OnlBrigsenef t he present
i nvention suppor.t Id- DA, & d | xXEV- [g SYslems Qut are enr}l%rlcal enough to
support syst ereiShi oﬁ% g? P%ﬁén‘%li %e‘f" IPToVE system perfo c
The difference in power levels of the markers allows the base station to identify the
request markers using alternative criteria with a low probability of error, where the
15  alternative criteria may include comparing the markers to respective energy level
thresholds, monitoring occupancy of time slots, occupancy of mutually exclusive
code channels, or combinations thereof. For example, in one particular embodiment,
a request marker, which 1s generally a high priority marker, is transmitted with
higher power, which improves the probability of detection and reduces the
20  probability of false detection of the request marker.
In one particnlar CDMA system application, the field unit provides a
Heartbeat (HB) channet using a {irst code in a reverse link to the base station and a
heartbeat-with-request (HB/RQST) channel using a second code in the reverse link.
In this CDMA application, according to the principles of the present invention, the
25  field unit may transmit the HB and HB/RQST channels with a difference in power
levels, preferably giving the HB/RQST the higher power since it is a higher priority
signal,
The teachings of the present invention support I-CDMA and 1XEV-DV
systems, but are general enough to support systems employing various other

30 communications protocols used in wired or wireless communications systems. Code



30 communi cations protocols used in wired or wirel ess conmuni cati ons
systens. Code 13 DEC 2005 -5 Division Multiple Access (CDVA) systens, such
as 1S-2000, and Orthogonal Frequency Division Miltiplexing (OFDM |${st &,
such as | EEE 802.11 a wireless l|ocal area network (LAN), may enploy an
enbodi mrent of the present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 The
foregoing and other objects, features and advantages of the invention wll
be apparent fromthe follow ng nore particul ar description of preferred
enbodi nents of the invention, as illustrated in the acconpanying drawi ngs in
which |ike reference characters refer to the same parts throughout the
different views. The drawi ngs are not necessarily to scale, enphasis

i nstead being placed upon 10 illustrating the principles of the invention.
Fig. 1 is a schematic diagramof a comuni cations systemin which in an

enbodi ment of pPRRiANSEHE ALRVEODMAY shRRCsER B BY®O0, alidl Orthegohd @ schenmatic
di agram of a subsysten1enp|2&ed by a base statign in__the conmunications
system of Fi g.Freaugaeydivigion duginexig (WReYh smtemssachers JBEY Bl la glsss 15

[ ncl udes an | ndle gt A ER11 AN SAUESH! & GlIARGRATRINLERI Rnot at 65 based

on an energy level in the signa ig. 3Als as di agram of a 1xEV-DV
signal with a first marker indicating control hold and a second narker

indicating a _‘é %ﬁsdﬁﬁmi,%gp%%%SSB is a signal diagram of a code

di vi si on nultlﬁﬁggaccess code channel s having a marker in
an assi gnedsti me siTat fardpaingiantlbtbatorisctd, Baturdshed fdvedigbes bfthd invatibequesti ng a
change in conmunications_states; Fig. 3 C.i si.gnal _di agram of an
alternative e &?ﬁ@%fﬂ%?mﬁt é@%?@%gPWﬁRmn%iﬁﬂﬁ?n 59Pﬁ@?$%§?indication$; and
Fig. 4 is a pl&tbo@incis@nak idvemde) 8 |lus@diddn R asdepRiyahaivihdsin Rhicket ecti on
that 25 may be used in determning energy levelS of the indications in the
signal s of Fi g&e refgppcgchargoterpeter ohsssame parts throughout the different views. The

drawings are not necessarily to scale, emphasis mstead being placed upon
10 illustrating the principles of the invention.
Fig. 1 is a schematic diagram of a communications system in which in an
embodiment of the present invention may be deployed,
Fig. 2 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
15 includes an indication for a request fo change communications states based on an
encrgy level in the signal;
Fig. 3A is a signal diagram of & 1xEV-DV signal with a first marker
indicating ‘control hold® and a second marker indicating a ‘request to go active’;
Fig. 3B is a signal diagram of a code division multiple access (CDMA) set of
20 code channels having a marker in an assigned time slot that indicates that the field
unit is requesting a change in communications states;
Fig. 3C is a signal diagram of an alternative embodiment of a reverse link
signal having the indications; and
Fig. 4 is a plot of signal-to-noise ratio versus probability of detection that
25 may be used i.n determining energy levels of the indications in the signals of Figs.

3A-3C.



6 DETAI LED DESCRI PTI ON OF THE | NVENTI ON A description of preferred

enbodi nents of the invention follows. In a wirel ess comruni cati ons system
an enbodi ment of the present invention applies to the power that il OLC g5
transmtted froma handset (or the target S received power at a base
terminal station (BTS)) for a Heartbeat Ssignal (BIB) versus a

Hear t beat - wi t h- Request signal (HBR, BB/ RQST, or just the "request”

signal). T i nsmtted on a mai nt enance
channel , ﬁ%ﬁﬂﬁmﬁ%}fﬂgﬂaﬂ@ H%éf’ﬁgﬂb . 09/775,305, is a single
code channel (out of many) on a reverse link of a CDVA communications

system The mai ni2qanesdfoehaRnels difbddifs boblathcag, difdhey ont users are

assigned different slo ield unit 1n that wirel ess conmunications
system sends a héaratVbte%itss csarrgn@mcaf@nmsmlma@mbnd%eﬂanﬂmprpmr control as

wel | as an LadleahLan:gl, M ESSIGS . Lo BLS D AL LT Dal peeds an

n
assi gned I’evel’? OPI he "termn ransmts a east one

reﬂuest Si glﬁadcn—fﬁdq:csv@ﬁﬁhbé@)teﬂﬁ)’laﬂmﬁm@ﬂ‘sy)ﬁdr 15Ielaﬁseeaglgﬁalqmlvmhy coded
pil ot signals_w

| The for babl ity of detection
and probabi I3 % tf‘é?t%%'equﬁ%tsh%‘ﬁ é’fﬁ%ﬁﬁ@éﬁ °6I3|“asﬁ §e‘ﬁ’|‘3§r’ &{Enﬁjé di fferent.
For inst ancgl‘}bt}ﬁ?@ SEROR AT s@?ﬂ“ﬂnﬁfB@&En{n%ﬁe@@n'a%nﬁﬁt’cﬂéﬂd%ﬁéﬁﬁ w. It may

only need t e detected at a rat fast enough to track the slew of
the timng ofhithesdbdsehimtel. Hgial No. Y81, 20, iv@sinpleerénthaohelfabtdf- pat h

structure c I r control
inthis casre}m(':"%ﬁf)l ﬁﬁg\é eg&vx%éﬁ pgﬁéﬂu?u %pgﬁ‘g{}gp?ﬂeoncgﬁm%g \é@

det ecti df. Fbannehsttane elotted aﬁdlé:f&re@matcrs srenpedi giidietifeteadslotsecause the

recei ved power |s ﬁt ap ﬁ% rledet er TI neﬁ% thgeS hol d bu thDe orrelation
is aligned, the po RGeS Rat SPHE fﬁ?‘)]v\%?&\?\%’s' “¢bo | ow and
that the tersignabdo aiiatai€timpey@id/ordiver astﬁ:rcrleqmcllessmhndmamohrmif@rep&udei cul ar
enbodi mrent, is tha e detection pccurs often e | ow t he detector
to be ali gné%i‘hchT*% r?é’g%at‘??gmﬂaé@é? &8 255 gred rev@ﬁcgﬁléglbﬁ”ﬁ@r%‘?éﬁa”mf he

probabi i ty 1Qfn #elRekiaPabiUnetrbf t’Ih'i'sgg?ﬁl (sbﬁaayme%@d@ézéd' very high as

a request signal is conS|dered a h riori signal since a
15  messages or simply coded pilot sngnals WIth no “blts"

The requirements for probabxhty of detection and probability of false/
detection for these channels are quite different. For instance, the detection
requirement for HB is relatively low. It may only need to be detected at a rate that
1s fast enough to track the slew of the timing of the code channel due to physical

20 movement of multi-path structure change resulting from Doppler in the channel.
The power control in this case continues to work independent of detection or lack
of detection.

For instance, if the signal is not “detected” bcczimse the received power is
not above a predetermined threshold but the correlation is aligned, the power

25  command indicates that the power was too low and that the terminal should “power
up”. One requirement, in this particular embodiment, 1s that the detection occurs
often enoupgh to allow the detector to be aligned in time to the received signal.

On the other hand, the probability of detection for the request signal is
preferably very high as a request signal is considered a high prionty signal since a

30  reguest is an urgent event. Therefore, the request signal may be sent with higher



30 request is an urgent event. Therefore, the request signal may be sent

wi th higher 13 DEC 2005 -7 power, and the threshold at the BTS may I@eliet)l,
differently. This results in a better probability of detection as well as a
| ow probability of false detection. Thus, according to the principles of the
present invention, a different probability of detection and probability of
fal se detection for the heartbeat signal, 5 request signal, or any other

si gnal ed nmessage can be enpl oyed. Based on the signal type, an access
termnal can transmt the signals with different powers. Various criteria
can be used by the BTS for detectingsindications of a request sent on the
signals, For exanple, in tinme slotted channels or nutually exclusive code
channel s, sone slots are occupi ed when a request is being nade 10 versus
when a request is not being nade. In such a case, either a higher power,

presence, or hokLbr, BRYhOArdEAdtas BIES QG HeQR diffdrérn@ly] Bhis Fk@is ida baten di agr am of
an exanpl e communi cati ons system 100, simlar to the system described

above, enployﬂh@m@hﬁéﬁ€@G@Wﬁﬁ%Wﬁ¥%@H@WBWE%@HYOﬁ¢N%$WFBW1 A base station 25
wih antenna  oer 103, HELRLgks WA ERPuLBRITLAALL PR ks w (h each 15

of a plurality of uni lectively, field units 42)

as shown. Sucipreliabitityed dethitink sndgrebabiityatffilss rdefdctba&rdhﬂl}y@mb calsiinglment  of

resources o d, a rever . %@gcpS bet ween the. base
o

station 25 gndﬂ$w%5@mﬂ f%y§3msﬁ5qﬁhnﬁmﬁﬁc i's typically made up of
several | ogical reB@%BGnHw@%nﬂh@ﬁnﬁb&wﬁﬁmﬁmdluﬁ@m&m@ﬁhé@gmhaﬁﬂfOrmard li nk

channel s 60, respectively. 20 As sho o] ati.ons .system 100
supports wi r el BEGent pRHERinY FRES GRSt “@E@ﬁhaﬁﬁTﬁH§E¥§ eEBHIGSHIRS net wor k 20.
Typical ly, th%fla?éqvi&mmépthwg@s%méxﬁmﬁwlﬁ&h@@lo@lcﬁﬁiﬂa@&my}gxk (PSTN) or
conput er network, 'such a he Internet, internet, or _intranet. The

interface 50 |6§clp¢1*@r@ﬂa@1ayne@om€éh>t%€ eecligi when 2 respest B9SPRFIERYI ce, such as
a port abl & ,GOMRHLE!h% e QIR Bitngl 12" %%gcﬂaoca@mﬁfér 2@@9? g unit, to

provi de mnreless access the net Conséquent portable
conput er 12 hagsesacees dothmay heusnebsvptkti@Qrikkaised on comuni cati ons over a
conbination of bot pighf’i{sq{ d\llgg{agldofa an gxavn\ﬂtpieecloggn%lmga 1008 Sy.StenKI%OO, similar to the
system described above, employing an embodiment of the present invention. A base
station 25 with antenna tower 23 maintains wireless communications links with each
15 of aplurality of field units 42a, 42b, 42¢ (collectively, field units 42) as shown.
Such wireless links are established based upon assignment of resources on a forward
Hink 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, respectively.
20 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, inltemet, or intranet. The interface 50 is preferably coupled to a digital
processing device, such as a portable computer 12, sometimes referred to as an
25  access unit, to provide wireless access to the network 20. Consequently, the portable
computer 12 has access to the network 20 based on communications over a
combination of both hard-wired and wircless data links.
I a preferred embediment, the forward link channels 60 and reverse link

channels 55 are defined in the communications system 100 as Code Division

30  Multiple Access (CDMA) channels. That is, each CDMA channel is preferably



In a preferred enbodi ment, the forward |ink channels 60 and reverse |ink
channel s 55 are defined in the communi cati ons system 100 as Code Eﬁﬁ%ghgn 30
Mul ti pl e Access (CDMA) channels. That is, each CDVA channel is prefer BI9%13
DEC 2005 -8 defined by encoding and transmtting data over the channel with
an augnented pseudo random noise (PN) code sequence. The PN coded data is
then nodul ated onto a radio frequency carrier. This enables a receiver to
deci pher one CDVA channel from another knowi ng only the particul ar
augnented PN code assigned for a 5 given channel. In accordance with an
enbodi nent, each channel may occupy @ 1.25 MiZ band consistent with the

| S-95 CDMA standard and 1xEV-DV standard and is capable of transmtting at
38.41cbps. A forward link 70 includes at |east four logical forward |ink
channels 60. As shown, this includes a Pilot Channel 60PL, Link Quality

Managenment (LGMh.d &B@d}fgednd@@&snﬁﬂaﬁghﬁgo&méla@bm1@@E&a@mnﬁwltiple traffic

channel s 60T. A reverse link 65 inclTudes at |east five logical reverse |ink
channel s 55. peudoshiian noisei(BN) aedd wdesscam The BNiopdeddagisiheypodaiithel  55HS,

heartbeat ' eaugsh B! deifonct BARICI; 2R - BACH BPCHANNGL cBRy and mul L pi e

traffic chann nerally, the reverse |ink annels 55 are simlar
to the forwar chahidhRomhasthelkaoGig exig gppatitiadr algnaed PN @desssignéd foka t raf fi ¢

channel 60T can sypport. variable .data rates fr 2. 4. khps to maxi mum of
160 kbps Dat afi'fH e[-tIBGCOB@P%eYﬂ aﬁé‘“[&%@%"“&te %%ﬁ“ﬁ%“@ﬁ"&c‘%ﬂyeﬁ l?izsunit 42a
typically copgizsfan@ftoreRendath ta BidsatDMARRdBE indxE¥ N staslawetd rge dat a.

Based on the allocation of nultiple traffic channels in the reverse |ink 65
or forward Iiﬁ@$W99f¥§§“Wﬁ§ﬁé¢3&ﬁﬂﬁ§&transfer rates can be achieved in a

particular link be gﬁ&ﬁ}dﬁinfvméﬁde%taﬂ%&smuﬁé @ trivh @l Bbheld@R. atovever,
since multiple fie units 42 conpete for %andmndth allocation, a field

unit 42a may Hawe, thi iwdides alitdt Chamaglo6iPEeking Reality Menasemens (L@NMsi gned traffic
channel* 16 ' aReTil: 3,88} QB aedudEliertlepuapilren exarml o det cctor
heart beat - wi t h- r equestrsshgrdalinchaleditil@bt it Sgitsige@rse difik charmels 55. As

shown, this includes a heartbeat standby channel 55HS, heartbeat request active

channtel 55HRA, access channel S5A and multiple traffic channels 55T. Generally,

the reverse link channels 55 are similar to the forward link channels 60 except that

15 eachreverse 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
consist of encoded digital information, such as web page data. Based on the
atlocation of multiple traffic channels in the reverse link 65 or forward link 70,

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

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

25  distingnish a heartbeat from a heartbeat-with-request signal, a brief discussion of
example signals will be discussed in reference to Figs. 3A-3C,

InFig. 3A, a IxEV-DV signal 160 that may be transmitted by the field unit is
shown having three distinct states: a ‘control hold’ state 165, a ‘request to go active’
state 170, and a data traffic state 175. In the ‘control hold’ state 163, the signal 160

30 does not include a ‘request to go active’ indication. In other words, the signal 160



exanple signals will be discussed in reference to Figs. 3A-3C In Fig 3A, a
| XEV-DV signal 160 that maybe transmtted by the field unit is @g@ @EV|ng
three distinct states: a control hold state 165, a request to @ é

state 170, and a data traffic state 175. In the "control hold state 165,
the signal 160 30 does not include a "request to go active' indication, In
ot her words, the signal 160 13 DEC 2005 -9 renmins in an "idle" or “control
hol d* state, which indicates that the field unit 42a is not requesting
traffic channels. The "request to go active' state 170 is an indication

that the field unit is requesting togtransmt data on a traffic channel over
a reverse link to the BTS 25. In the traffic state 175, traffic data is
transmtted by the field 5 unit to the BTS. Follow ng transm ssion of the
traffic data over the reverse link, the signal 160 reverts back to the

“control hol d' e84 & aA65Ief O LOMoNbIR slaleANSE SR Rt 1@ fielad@ita24 sansni ssi on
conplete' state (not shown). Although shown as a si ngl e signal 160, it

shoul d be undeiwétegmﬂtmmfﬁft dhennclsi Jhaireqvesy tore aaiict ste & 7%k ghErsatiant | onal | y
coded wi th orthogo l1 191%&%?&%418%91&@#&1@%%89%5 1AL oU%‘ta‘fé"Je{sX excl usive

channel s. For ‘exanple con state 165 may be transmtted on a
di fferent chariimlto ﬂlE(BrfSt?.liehnthetmi‘ﬁsttat’e@?SgUafﬁcﬂatwm treganatte by 7 fielSi il arly, the

{1 om the' ot Reritiuip ne P4 eEo Ryas Etmsier U oF st pr el e

di scussed in rseg‘n@lrﬁn@@feﬁ@ba& @Sthe 3BntaNBblSGtatelB5 E’olgwufgattassmmm«ﬁapl e of an
I nternet code division multiple access (1- CDMA) signaling diagramthat has
assi gned tinme éﬁlt%’frénsﬁ’éﬁm{}g%@ﬁi stage (ngf shown). N repeating in epoch i 177a,

epoch i+1 177b, angi,ltmgmﬁmasm&gfe@%ﬂmmn@ﬁ&l&%@&@c@omﬁt&mﬁ hear t beat
channel 55H, request channel 55R, "and traffic channels 55T. Each of these

channel s has avgnalssodicandelesghalsarptiogaly cazd with orthogonal onjonsgithesenal | ow si gnal s
to be 20 tr gnscﬁlgéstu?td %[c]uaﬂuexc%sw g%éﬁély %"on &m%ﬁﬁ,gthg Ir}?l%?b? Ih?ld’ s@ﬂé TBSt he

transmtti r% & Sys I 0ocess fon 1 n the channel s
by using the aadas tﬂa@smﬂ@nﬂlraaiﬁeréﬂ‘nehamﬁl (&bmﬁa ‘equdsewpeatiivedtyte 1| uded

t h?r e:\lnalrg ?egﬁggﬁa&;@ eirg ﬁ‘r:élﬁtgnglgs-}mttegﬁﬁ zptera cstat H% IIS’XQY Vc\anon al'slgpea;a?e 12,45 6

channel from the other two states 165, 170. An example of multiple channel is
discussed in reference to Figs. 3B and 3C.

15 Fig. 3B is an example of an Internet code division mulfiple access (I-CDMA)
signaling diegram that has assigned time slots for users 1, 2, 3, ... , N repeating in
epoch i 1772, epoch i+1 177D, 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

20 transmitted on mutually exclusive code channels. Both the transmitting and

. 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 2 signal 180 in the heartbeat channel 55H.

25 User 3, however, is requesting to transmit data over a reverse link based on a signal
185 in the request channe! 55R in the first epoch 177a. In the second epoch 177b,
user 3 begins to transmit traffic data 190 in an associated traffic channel using code
Cs.

Fig. 3C is a more detailed signal diagram of the 1xEV-DV signal of Fig. 3A

30 that is used to indicate a ‘request to go active’ to the base station 25 from the field



idle state, indicated by the presence of a signal 180 in the heartbeat
channel 55H. 25 User 3, however, is requesting to transmt data over a
reverse |link based on a signal 185 in the request channel 55R in itig fh%st
epoch 177a. In the second epoch 177b, user 3 begins to transmt trafflc
data 190 in an associated traffic channel using code C5. Fig. 3Cis a nore
detail ed signal diagramof the 1xEV-DV signal of Fig. 3A 30 that is used
to indicate a "request to go active' to the base station 25 fromthe field
13 DEC 2005 -10 unit 42a. In this enbodi nent, the 1xEV-DV signal is
conposed of nultiple signals on different |ogical channels: a heartbeat
channel 55H and a request channel 558- 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. . 5

The field un|t 4 S st SR to t (e.g.,
digital "I" %?%zéﬁa%ﬁn %qﬂg&eﬁﬁ?gﬂp E Po%p(}sﬁéﬁ?@lp&%%%% on the
reverse Ilnk Q)‘édﬁf%enttor @ammusnghg&ab@tcrﬁmpis}n@dtalrmeﬂemmassag5a 195b,

., 195f (collectlvely 195) denoted by arrows indicate tlnes or intervals

at whi ch the Bhshesbeshied S5 Heridvecasfioss tiring pel othe fumaln (8 gnal  55R
and, opt onal |yt ReRsKRENchANR) 1E3H440 deH SEIAR ket ber o T eques:

for atraffic channe el ng nmade, It should be understood that the
sanpl i ng may dde tieldowe B2 bves t@ﬂtelqrmt thime! §IRd® moke zregusbidet. digdgal ebd Al so, the

.heart.beat Chag[]]%é’ﬁseé 8%19 ﬁ LSS Strgfﬁco a.nnel 5565"@%@1’36 ﬁkﬁf%lfloy excl usi ve codes,

inthis parti e sanp i's perfornmed on their
nmut ual Iy excl ushy@iihp derade channel s 55H 55R | n all or a subset of tine

slots. In one particul ar . enbodj ment t at | es nmutual |y
excl usi ve code chan#g! §1g5’§ﬁpe“?§§lk9§an1%5 me lggﬁfﬁgﬁf%{ydﬁ%)tdgﬂf“?@{? request

| ndi cations, spehs A3ichi titdeBr iRbOLS alaatfhlc?rﬁﬁ%’i‘m saﬁahf@?ﬁw%&él@l’otsjo@% and 195f.
Duri ng these tine s ots, the heartbeat channel i nactive," but the

request chafinetqussRexd 55Rend, vpttonaiothaseatbest chonredi S dbovisterpine whetegial s i n t he
“active” r equesrteq te't'%%‘,a%lﬂ%ﬁ}c chg&%f)?bex{ﬂ%jlgweah‘?}gouf@o%%ﬁg&&oo%rthﬁ't}[épl y coded pilot

signals with no i'ts
sampling may occur over the entire time slot or a subset thereof. Also, the heartbeat

channel 55H and request channe! 55R use mutually exclusive codes, in this
particular embodiment, so the sampling is performed on their mutually exclusive

15 code channels S5H, 55R in all or a subset of time slots. In one particular
embodiment, the base station 25 samples mutually exclusive code channels 55H,
55R in time slots designated for request indications, such as in time slots at sampling
times 195b, 195d, and 195f. During these time slots, the heartbeat channel 55H is
“Inactive,” but the request channel 55R is “active”.

20 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
may be based solely on the respective energy levels of the heartbeat and heartbeat-
with-request signals in respective time slots over a given time interval or spanning
several time intervals. In one particular embodiment, the ‘control hold® state 165

25  indication has a first energy level, and the ‘request to go active’ state 170 has a
second energy level.

In this particular embodiment, distinguishing the two states may be a matter
of measuring energy levels of the signals(s) and (i) comparing the energy levels
against at least one threshold or (i) determining that a request is present, optionally

30  in a mutually exclusive code channel in time slots when the heartbeat signal is at a



maybe based solely on the respective energy |evels of the heartbeat and
heartbeat- wi th-request signals in respective tinme slots over a given tim
interval or spanning several tinme intervals. In one particul ar enﬁ%ai%ﬂﬁﬁ,
the "control hold state 165 25 indication has a first energy level, and the
‘request to go active' state 170 has a second energy level. In this
particul ar enbodi nent, distinguishing the two states may be a matter of
nmeasuring energy |levels of the signals(s) and (i) conparing the energy

| evel s against at | east one threshold or (ii) determning that a request is
present, optionally 30 in a nutually exclusive code channel in tinme slots
when the heartbeat signal is at a 1§ DEC 2005 -11 |l ogical zero. The
different energy levels of the indications naybe provided by the duty cycle
of the signals, frequency of the signals, power of the signals, signaling
structure, an tH.. he- t he signals
can be used t%@?%%%%%éﬁw§3§§%$%%§%2$€%?ﬁ%%%%@ﬁgﬁgﬁﬁg%ﬂkgfgﬁ% oeFig. 4, which
provi des a chanty cha¢ otkd sgtalsniipquaicy nithé signalsgpwier eifentgebaggdlinn t he
foll ow ng paraneters ra{ tors: (i) probability of detection
P(d)(x-axis),S??Wwﬁé?gﬂao-'o-noise ratio in decibels (y-axis), and (iii)
probability of fal seudeieedhenthe B{dd)leveRur thesighals dah®e akedtd improkhi s chart
shows a required signal-to-noise ratio at,the jnput t%rninals of a
Iinear-rect?fﬁé*ﬂ%@¥%éﬁ%ﬁiége%mi@aﬁ%ﬁéﬁ$BWWBP“BF%gﬁﬂPFiWVngmaetection for a

single pul se, s}@%élﬂgk&]ﬁirérﬁéﬁ%‘a@d%ﬁ e fﬁfoﬁ&%ﬁ;ﬁajﬂﬁﬁérsﬁf‘j%@orﬁqi)%rd@@ﬁimt er,

calculated for Ta n | uctuating signal. Tt shou be understood that

al ternative pafdatetior, P(Dex-fxididrsonatey-npiee Iabei desbdstyais) e G) define the
transmtted po r.#ev f._the J ndj g- i gﬁ I &) %%point 200, the
si gnal -t o- noi $5°F%Y Wg?%§e§mg§9m§¥@?k§% 68?%5% ) EP%@% Qﬁ % To increase the
probabi lity ofreflRt®ggdabR-fone rdtbe: dadmpupermbabiof 4 livcanfectfidr s@cctatet @ct i on, one
sinply needs to slide the circled pgint %Oolup rg?ghon t he same
probabi | i t Y0 of IR PROFRER b RCIEPY T @ %ﬂl?uéﬁ% i an increase in the
signal -to- nO'pﬁ)%atgiﬂtfy!P@fd} & apagehelep chlPMQMEr SibhrRBuRASE RhABRGRoWREE  t hus,
inproving the |likelihood that the request signal wll be detected quickly.
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
15 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.
20 Before providing an example model and discussion regarding example
Heartbeat standby S5HS and Heartbeat Request Active 55HRA energy levels for the
example communications system 100 (Fig. 1), 2 brief discussion of a processor and
detector that may be used in the system is now provided.
Fig. 2 is a schematic diagram of a request detection processor 110 used to
25 determine whether the field unit 42a has requested to send data to the BTS 25. The
receiver Rx 35 receives signals 55, which includes the maintenance channel 55N,
traffic channels 55T, access channel 55A, heartbeat standby channel 55HS, and
heartbeat request active channel 55HRA. The reverse link channels 55 are

processed such that a heartbeat channel processor 112 receives the heartbeat standby



20 Before providing an exanple nodel and di scussion regardi ng exanpl e

Heart beat standby 55HS and Heartbeat Request Active 55HRA energy |evels for
the exanple communications system 100 (Fig. 1), a brief discussiaqégﬁzﬂf
processor and detector that nay be used in the systemis now provi é. %ig.
2 is a schematic diagram of a request detection processor 110 used to 25
determ ne whether the field unit 42a has requested to send data to the BTS
25. The receiver Rx 35 receives signals 55, which includes the naintenance
channel 55N, traffic channels 55T, access channel 55A, heartbeat standby
channel 55HS, and heartbeat reques[ufctive channel 55HRA. The reverse |ink
channel s 55 are processed such that “a heartbeat channel processor 112

recei ves the heartbeat standby 13 DEC 2005 -12 channel 55HS and a request
channel processor 114 receives the Heartbeat Request Active channel 55HRA
The heart beat : r 114

i ncl ude the séﬁgﬂﬁﬂg%ggéﬁ%gﬁgﬁiﬁéﬁ%%ﬂggﬁ%fﬂ#@é%Q%??%Eﬁgﬁgéﬁﬁﬁﬁﬁﬁent, SO a

di scussi on 5 Aftivg cistndl AEHRAar t beat channel processor 112 will be provi ded

for brevity. The hearibeat channel processor 112 .recejives the heartbeat-

st andby channel 5?&%&&%@%&6 eg?%?egsfigl FEREIHS @fﬁi%ﬁ&ﬁi’gsoﬁg‘l to despread

t he heart beat isdl@deakysame padesihg Bokits, Anthis pirggil@te@bodi@Abnt] % alieeksiod coherently
conbi ne the heartbeat signal. By coherently copbining the signal, an

i nt egr at i onS ofotfust s heigbea shappeh piocessy S BsWilive PyIdsh RS BTS81Y-t he signal to be

removed and out put THhg..REWEEame] IISrBEess%} 0% kceivEOhb Akt hillghb efhflat or 115, a
rectifier 130 (i.e., absolute value of the signal squared) rectifies the

power of the si3gRal, comhiawhlisgisestalespreaterde@toaidsnsad shedwerthne stapditvegr at or 135 to

cal cul ate the ener fp&q%Frgpek%?d Qﬁgrtbeag signal,, JThe, secon

i ntegrator 135 BPGVIHEs HANCH SR 8 it S Eo S AT bR B HE SRR e ni ch i s

cal cul at ed 15 Bmeherahigrcbmbiniie tHentgRslyalisicerdivg of) Q) o ke pEadE cauds@gr at i on

provi des just magnitudes if the termnal is noving toqg fast, thus causing a
cross-overlgfIFH%°§%@§@83F€€18ﬁ@?€amg%ﬁWf@eRﬁW%ﬁf@gﬁgE'use ambiguities in

determi ning the engsigyied iné BRremit@Med, a tddtifidn @30 @BSMRERAhIut BEhOQRmEOher ent
combi nati on. 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 non-coherent combination of the signal, which is calculated
15 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-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
20 level, and the output from the request channel processor 114 is a request energy
level, Each of these energy levels, in this particular embodiment, is fed to a
hypothesis detector 140, which determines whether a heartbeat signal, request signal,
or neither signal is in the reverse link channels 55 received by the base station 25.
To determine which signal(s) is/are present, the hypothesis detector 140
25 includes logical functions. For example, in this particular embodiment, the
hypothesis detector 140 compares a first energy level threshold against the first
energy level (i.e., heartbeat energy level) and compares a second energy level
threshold against the second energy level (i.e., request energy level).

An example energy level threshold to compars the heartbeat energy level
30  against is 9 dB and the request energy level threshold is 11 dB. The energy level



The out put fromthe heartbeat channel processor 112 is a heartbeat energy
20 level, and the output fromthe request channel processor 114 is uest
energy |level. Each of these energy levels, in this particular endeHMmﬁ

is fed to a hypothesis detector 140, which determ nes whether a hear t beat
signal, request signal, or neither signal is in the reverse |link channels
55 received by the base station 25. To determ ne which signal (s) is/are
present, the hypothesis detector 140 25 includes |ogical functions. For
exanple, in this particular enbodi nent, the hypothesis detector 140
conpares a first energy level threshp]d against the first energy |evel
(i.e., heartbeat energy level) and conpares a second energy |evel threshold
agai nst the second energy level (i.e,, request energy level). An exanple
energy level threshold to conpare the heartbeat energy |level 30 against is

9 dB and the r, gé‘ﬂ% den(e?g %a@%&@bse&%@?%@ét% dloraﬁﬂ%dm-rﬁ%th%{‘er gy level 13

DEC 2005 -13 t res nam ¢ y selecte predet er m ned, or
applied in anoﬁﬁm@:mmnammmmhsmmhmamﬁ@agwdﬂ@mlaﬂmdmmEﬂmtqenﬁﬁuqu | evel ,

whi ch b t ed b fiel t th
noar tboat charlfel UaH Ra gt it b Hibeh Qe 3 A B o

cal cul ati on angfRARaf 1e$araa1at1mnfahd@ﬁnpmnsmﬁmdmeemgyenbzgyedvsls5 may be
dependent on occupancy. of time slots in the signaling c%&yneéé&% used by the
si gnal 55, éolvﬁéeéﬁ@ﬂévfp%%PPaPW‘éélﬁ’éISH§I%QHS%%’-‘“B&%@H“ Bcted or

specified fﬁ‘%ﬁah ﬁf;'o%ﬂegie} l%ﬁﬂffxeélﬂ%ld's@ﬁb‘é%s%d@naﬂ%@&&ior%ﬁcﬁfédam'Ve or to
que

indicate a re st to n in idle node he out put of the hypothesis
det ector 140 nmylbbeafu?s‘édtsm@eddhmdgaeaFrequsttmg) agfive’ pOtotindicagermagnsbtdat i ons
system For exang Epe hypot hesi s detector 140 determ nes that a
request to gd”% ?FV&e‘?%e e., send a data transmission on the reverse |ink)
is being nmade by theodiphebdthehydothesih@rectoh®ithypakiesits cldageht anteofit puts a

signal to a_ processor (not shown in t nsible for
provi di ng the't BHPFgﬁméﬂ“@EﬁﬁﬁWéroi?mwprﬁfg-?Wﬁ&%ﬁéggﬂ§ﬁaé Sg % one
enbodi ment, t hg Blegds: té@é QG q8e. Lend MRt tFaAdrhibsfonChan@ler 3ihk] & the detected

ener gy IeveI of the signal is etermned to be above the second ener gy
| evel t hr esholiding Alaglebnide iﬁvlé ugt, thep dheBmsihsis detatiaruiphes asigagifte &

processor (not shown in the BTS 25) that is responsible for providing the portable
computer 12 with a traffic chanmel 55T. In one embodiment, the BTS 25 allocates

15 thetraffic channel 55T if the detected energy level of the signal is determined to be
above the second energy level threshold. Alternatively, the BTS allocates the traffic
channel 55T if the hypothesis detector 140 determines that the detected energy level
is below the second energy level threshold.

As described in reference to Fig. 3C, the heartbeat channel processor 112,

20 request channel processor 114, and hypothesis detector 140 may be configured or
designed in a manner that monitors an occupancy of time slots used to indicate the
request to change communications states. In one embodiment, the detecting
includes monitoring occupancy of mutually exclusive code channels, such as shown
in Figs. 3B and 3C.

25 A feedback loop (not shown) may be employed to cause the heartbeat
channel processor 112 and request channel processor 114 to be “adaptive”. For
example, based on the received energy level of the heartbeat channel 55H, the
integration time of the integrators 125, 135 may be adjusted, and the energy level
thresholds used by the hypothesis detector 140 for comparison of the energy levels

30 of the heartbeat and request signals may also be adjusted by the feedback loop. Such



channel 55T if the hypothesis detector 140 determ nes that the detected
energy level is below the second energy |evel threshold. As described in
reference to Fig. 3C, the heartbeat channel processor 112, 20 reqhéﬁ&ﬁ?%ﬁ
channel processor 114, and hypot hesis detector 140 nmaybe configured or
designed in a manner that nonitors an occupancy of time slots used to
indicate the request to change conmuni cations states. In one enbodi nent,

t he detecting includes nonitoring occupancy of mutually excl usive code
channel s, such as shown in Figs. 3B and 3C. 25 A feedback | oop (not shown)
may be enployed to cause the heartbepf channel processor 112 and request
channel processor 114 to be "adaptive". For exanple, based on the received
energy |l evel of the heartbeat channel 55H, the integration tine of the
integrators 125, 135 may be adjusted, and the energy |evel thresholds used
by the hypot hest&baelieptdy utdOcd:9fana ofpesiss QNrRbfet Mt randnytweemit S 30 of the
heart beat and request signals nay_also_beﬁgglusted by the feedback | oop.

Such 13 DEC 2685 anq ficld upi d@hHelRas SHprmausp reseting BoRHHh i vef ohfBssage to

transfer inforgpiean: Retweelihh@ueBdishaantndhigldh i fie:d A i ncl udes
information regarding the power 1evels of the heartbeat or

hear t beat - wi t h- r eqdediscusieg nbdvs, the Brysoeinprueigatiops sthfe iy be dstandbY . As di scussed
above, the first_co ni e} t be.a s 5 ni cati ons
c%mm%m 8 0NS s(iﬁg landr}ﬁ? %%&d%gﬂﬁém%&?nsnstéﬁg g%é ]g/e] ) d)ggl%ﬁm

state and the 'second conmuni ca S'S communi cat i ons
state. | n ot heomsysit&itas oftc.cerhet Hetctaovaythé @me sydian, tisonmuni cati ons st ates

may refer to other communications states, such.as a request to change base
stations, powsPTEYRETEPS EHEHA rﬁ%’, 0 QR CBIGICEIPES FRIES GUE 2pF TGVt er ent

ener gy | evel s th hafiORad dAOnd Sowte SedHoDEEha Y BldoifsA PME LkIP UBfeteat W T el ess,
wired, or 10 optical comunications systens. In either case, the
communi cat i on$NEEReEds Faigny e ey deseribeh hsjein arplicalle oV iEdsmiiice#t i ons syst ens.

As al so di $eussed) ahgYGrcalif s ne, SAE!F%, hEVGhm tiR%sQ%%ﬁﬂ%gé‘ a target

probability of "detection, false detection, or conbination o th as
di scussed i n wrdEfierénce dap chngumidtiohssygtter words, the field unit may
transmt the r equeig algc; Qc‘fwflllsseé1 gboge, 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
15  given power level or a given number of pulses per given time period to achieve a
corresponding signal-to-noise ratio for a given target probability of detection, false
detection, or both as discussed in reference to Fig, 4.
An analysis may be used to set the transmission power or number of
transmitted indications, or a feedback mechanism may be employed in the
20 communications system for causing the field unit to change its behavior so as to
have the received energy levels of the indications achieve a predetermined signal-to-

noise ratio, thus providing the desired probability of detection and false detection

parameters.

SIMULATION:

25 A simulation is now presented that discusses the trades effecting the
probabilities of detection and false detection for the heartbeat (HB) and heartbeat-
with-request (HB/RQST) channels. Recommended SNR targets for HB and
HB/RQST channels are provided. Further, an analytical calculation ié made to



15 given power |evel or a given nunber of pulses per given tine period to
achieve a corresponding signal-to-noise ratio for a given target
probability of detection, false detection, or both as discussed ih DEC 2005
reference to Fig. 4. An analysis nmay be used to set the transm ssion power
or nunber of transmtted indications, or a feedback mechani sm may be

enpl oyed in the 20 comruni cations systemfor causing the field unit to
change its behavior so as to have the received energy |levels of the

i ndi cations achi eve a predeterm ned signal-to- noise ratio, thus providing
the desired probability of detection.and fal se detection paraneters.
SIMULATION: 25 A sinulation is now presented that discusses the trades
effecting the probabilities of detection and fal se detection for the

heart beat (HB) and heartbeat- with-request (HB/ RQST) channels. Recomrended
SNR targets f Eléte?dd‘?é ARG mhh Eetqtm@&% acc@ﬁt@ow;g@wbqwef duetdend an

anal ytical calculation 1s made to 13 5 determ ne a recomrended
target E/lo f@Kmdnmaot@btd@héomrobablI|ty of detection and probability of
fal se detection. ow fea { i relative to

| S-2000 power f @10‘” rﬁﬁiersr edd é;hrneg Qﬁ} IBQ%lattlbgtosl§hat@édr\?%pS| mul ation

enpl oys the f@hﬁ@%ﬂﬁgaﬁ&xmaﬂahemeﬂemmH&Qﬂﬂﬂmmh@mQMyémaﬁﬂmwmgr control; SNR
of the i"th user is calculated as SNR(i)= P(i) - P_interference +
processi ng GaPHeHe'EE. where P interference(i) is a total received
interference for the %oﬁﬁzaéﬁam \ﬁgbﬁmbated as P interference(i) =20*1 og
10(10)"Ej,j 10 (10AP(1 /20 +I0A( H 20)), boé is the power received
fromthe i’ user f thejigh F%ﬁéﬁsﬁﬁf‘ﬂﬁ%ﬁ a§§NiRI (l)ar?dmi“‘éfeéﬁﬂﬁT rarily set
to 120 dBm pr oc §ée%0gg@ﬁup+ S5 wh%rgzk‘oﬁl@flfereﬁc%g} ﬂgtd?ﬂquewb(ﬁnt]e?%l%ﬁae Er = a

Normal distributed ra vari abl e w-
for the i‘th user and calculated as P mterference(1) 20*10g 10(10)"2

10 (10"P(5)/20)+107(P1,4/20)), where P(i) is the power received from the i’th
user and Py, is thermal noise floor and is arbitrarily set to 120 dBm;
processing gain is 10log64,
fading model is Jakes;
Er = a Normal distributed random variable with 1 sigma=0.67 dB
15 error in SNR estimation at the BTS; and
power control bit (PCB) errors = 3%.

In this particular simulation, a choice of a target SNR for the HB channel
was chosen first. Based on a 9 dB E/lo, where E is the entire energy in the heartbeat
message and a 95% probability of detection with a 0.1% false detection rate in

20 Additive White Gaussian Noise (AW(@) is achieved (see Viterbi, A. , CDMA:
Principles of Spread Spectrum Communication, Addison Wesley, 1995, p113.)

Increasing the probability of detection to 9% yields significantly higher
false detection rate of 1% in AWGN. This false detection rate is of interest as it
should be low enough that non—détection will occur for arelatively long duration

25 when the terminal has dropped the communications link with the base station.

Typically, the duration is defined by 2 timer having a duration of 500ms to 2

sec or 25 to 100 sequential non-detections. For reference, in a single path fading

environment with 9 db E/lo, a2 90% detection probability and a 1% false detection



15 error in SNR estimation at the BTS; and power control bit (PCB) errors =
3% In this particular sinmulation, a choice of a target SNR for the HB
channel was chosen first. Based on a 9 dB E/lo, where E is the entli[& 7004
energy in the heartbeat nessage and a 95% probability of detection with a
0.1 %fal se detection rate in 20 Additive Wiite Gaussi an Noise (AWG isS
achi eved (see Viterbi, A CDMVA:  Principles of Spread Spectrum

Communi cat i on, Addi son Vésley, 1995, p 113.) Increasing the probability of
detection to 99@6y|elds significantly higher false detection rate of 1 %in
AWGN. This false detection rate is @k interest as it should be | ow enough
that non-detection will occur for a relatively long duration 25 when the
term nal has dropped the communications link with the base station.
Typically, the duration is defined by a tinmer having a duration of 500ns to

2 sec or 25 f@idpRdisegbiehtiral Fardis ched, %mbms&@redmem@mameuom n a single
path fading environment with 9 db E/Io, $% de{ogctl on. Qbabl lity and a
1% f al se det eBPPHH!N B thsledingenyironment g éoris’élerﬁ Bdhciodeigy dis Wy For this

case, the detail s 3366 aluecheiiel sig'ﬂ% wltse el é@ﬁerd%ﬁ@&%@sﬁs'ﬁel/dﬁxﬁk the fading
environment are considered in the follow ng discussion. Detection of the

heart beat si gvmclfWSth@Qnﬂ*&erqu\Iéﬁ simolationgb based enusiufl ra¢ odphintwhighel ocity is now

consi der ed. Tr*ﬁ%dfu':a%ns%ér@&a ﬁﬁ?}ﬁ(ﬁh gtlaw@r cfoHLJrclI (S trgt's EQD’%% inﬁ s%%ﬁb h 5

m)dlflcatlons Were nmade su power ¢ rate 1s 50 Hz and
standby t er nichahds ﬁE&mElsIﬂ'&edshmiéxeﬂappm@n overl apping. Wile the speed of the

termnal is irreI t above out ed- ontrol |s seen
as useful in allow 1?1‘% g e egdpdit éeqnﬂfla{/]ggvleé( ﬁ%’e {hoél?gﬁﬁ'ﬁ %%F‘?‘l %P oss. is
noted that thgweesdhbBis oL ad @bl i\eBbYing M BTt VLY kreuwd thoyedn fent 1 ol Blt 10
(PCB) error rate up to about 40% Beyond that, the system gerfor med poorly,

denonst r at i ngloeshditis BEeihptdharerdts ae sddyely Hﬁ%‘ls’élﬁﬁora(ﬂo“ieécﬁ’f@@ BY to naintain
poner cont Pl LB TR e R e b B B ver of e 11 el d

unit to the ademagetingigrsops fane! tlovedidve contel @ nawied totmaizahitewecanhe mean pat h

loss to the ba%helos St ift it Brefore useful that some form of closed- loop power control be
performed to bring the transmitter (Tx) power of the field unit to the average
appropriate for the field unit to achieve the mean path loss to the base station.

15 Simulation using the above parameters shows that if the base station detects
the ‘request to go active’ indication 2 dB below the target SNR (as defined above),
then the average time of detection is about 16 ms, with standard deviation at about
14 ms. From the simulation, to achieve a low latency in HB/RQST detection, the
following equation has been determined:

20 Target SNR(RQST) = Target SNR(HB)+2dB (1)

Based on the required detecting/false detection rates in AWGN, a
Target SNR of 9 dB for the Heartbeat message and 11 dB for the heartbeat-with-
request (HB/RQST) message were chosen. These parameters yield a 15 ms
detection latency on average at 20 mph with low probability of false detection,

25 In terms of false assignment probability, while the false detection rate is not

explicitly calculated in the simulation, a pessimistic bound is given as follows:

Pf(RQST) = (1 - PA(HBY)) * Pfd(HB) (2

= 5% *0.1% = 5B-5,

where Pfd is the probability of false detection and Pd is the probability of detection.



15 Sinul ati on using the above paraneters shows that if the base station
detects the ‘request to go active' indication 2 dB below the ta[ngﬁt SNR (as
defi ned above), then the average tine of detection is about 16 J
standard deviation at about 14 ans. Fromthe sinulation, to achieve a | ow

| atency in HB/ RQST det ection, the follow ng equation has been determ ned:
20 Target _SNR(RQST) = Target SNR(HB) + 2 dB (1) Based on the required
detecting/fal se detectlon rates in AWEN, a Target SNR of 9 dB for the
Heart beat nmessage and 11 dB for the heartbeat-w th- request (HB/ RQST)
nmessage were chosen. These paranet er_J:[s?_yi eld a 15 ns detection |atency on
average at 20 nph with low probability of false detection. 25 In terns of
fal se assignnment probability, while the false detection rate is not
explicitly calculated in the sinmulation, a pessim’stic bound is given as
follows: Pfd(RQST % 5E-5, where
Pfd is the probabi ?]ljefa?g%?equf&(llﬁ%l)g%u}éﬁ% df(t% c?nsdﬁ}téﬁse i?)PJ(J)tbabl lity of
detection. 13 dE)E@ngﬁﬁ:EﬁmtbﬁcerfePﬁb‘@hﬂb1€qgla$mmdélﬂdals®:sdﬂt¢0hn§aHBproduct of two

condi tions: i det ect exi,.s e i is present
and (ii) fal sg‘f*{?ngéstf&{“ﬁag R O“SSH‘B%E’ nfaddiopllddt Lo

pessi m stic boufshigddieect PEHBAWIT @iba 12 idt mtludetdnanﬁmmym povver for

HB/ RQST versus HB is_not included in_ the an | ysi s. PfHAt a rate of 50
Hz, this woul d yi ef'\tP HBraip e Odds i viglg p foljgas 9””6@@? dvery 400

seconds on aveLagery ki sedinies 4voRad Pé?ﬁrhﬁanb&iﬂﬁsew @lla?kvbhmﬁﬁm Inehd Near  since
the events are |ndependent Therefore, for a c{f@ oaded st andby user

popul ati on of s@@eﬁleﬁvea‘csa@@rmcie@@ndam Eh@@o@t%tﬁ@ﬁk’loﬁ sppda§¥ f al se assi gnment
rate 1s _ XPCGhfudoPS; fOL I 108R SUREY nf Alfag? BERNMSnt degondi L1 on of a
an r y

fal se assign e rec ered omré At vE quickly as the false
assi gnment carxjeeted etlectetilygue ckdryfouMdenda f al se assi gnment occurs, three
conditi ons re typical

reverse nnel . S&XYY ,n%ﬁiﬁﬁéléﬁ%ﬁcw OTF‘F?V?%%]BQ@IIQ%] 1,3@81'0%2/ a%gte S?‘Z!sggte ‘
If a mss e‘d the false assignment can be detected quickly. When a false assignment occurs, three
conditions are typically present. First, no traffic shows up on the assigned reverse
charmnel. Second, the heartbeat- with-request signal is not present. If a missed
channel assignment has occurred, the HB/RQST continues to be present. Third, the
15 heartbeat message will likely be present. The probability of not detecting this
condition in one frame is PfA(RQST) = 5E-3%. This should be detected within one
or two frames before the channel can be re-assigned to a legitimate user, Ifitis
assumed that detection takes two frames, the reverse capacity would be reduced by
no more than 1% and is likely less as the probability of false detection for the
20  HB/RQST is targeted at 11 dB E/lo.
For a signal with no offset between the Target SNR and the detection

threshold, the delay to detection is 35 ms on the average between the simulation with

a remote subscriber unit moving at 1 mph and at 20 mph. For the heartbeat-with-

request (HB/RQST) signal, the average delay to detection is less than 20ms, with a
25 detection threshold of 2 dB below the target SNR of 11 dB. This is possible since .

the transmit (Tx) power is increased by 2 dB for the HB/RQST relative to the HB

signal,

The simulation shows that the minimum average, given 96 users in a 20 ms

power control (PC) period is close to 10ms. The delay is éxpected to be better than

30 75ms 99% of the time.



channel assignnment has occurred, the HB/ RQST continues to be present. Third,
the 15 heartbeat nessage wll likely be present. The probabili ty.gjo@_not_
detecting this condition in one frane is Pfd(RQST) = 5E-3% Thi Holtld be
detected within one or two frames before the channel can be re-assigned to
a legitimte user. If it is assunmed that detection takes two franes, the
reverse capacity would be reduced by no nore than 1 % and is likely less as
the probability of false detection for the 20 HB/ RQST is targeted at 11 dB
E/lo. For a signal with no offset between the Target_ SNR and the detection
threshold, the delay to detection igg35 ns on the average between the
simulation with a renote subscriber unit noving at 1 nph and at 20 nph. For
the heartbeat-with- request (HB/ RQST) signal, the average delay to
detection is less than 20nms, with a 25 detection threshold of 2 dB bel ow
the target SNR of b sgBjatibRiaBo kifowd @H5HEhRith REL dB bh&idiHoa Hahdmi( TX) power is
increased by 2 dB for the HB/RQST relative to the HB signal. The

si mul ati on shaoker fddke HRE QR iRavtags Bossaribe degotienprombidesmd redyces theg s power

control (PC ks i | |_Shafixd? ed to be better
than 30 75&&%&&@?@&%@9&%&?%&%%glgx%tgiéﬁtg%ér e si ir%rjlqj:EPati on al so shows
t hat the addi trtaisreofe & adBlyobadadigiainicomat chanrghis iveiweerpfodi® fesf than aniH8-  HB/ RQST

ressage | 19 38 IS bR BB B BT SR e g =

interference QbveseMebicyted OaGRUCHRLN(RD@OER). channel is between 6 dB | ess than
an 1S 5 2000 fundame,nttgjii channel (9600 bps Reverse Tragfi ¢. Channel (R-TCH),

9600 bps Reverse DB QiwEEHAes en peRtsREY shomnseedgssibodwithe t hi s i nventi on

has been part igulREd Y pRIANA canchidERGhrR2d: WItR und BRI GRS (kR ef erred
enbodi ments thereof, it wll be understood by those skilled 1n the art that

vari ous changéshé art tharvaniessghat@esdn fosmmad/detvals maxibe midsrtadrein withtwdbut 10 departi ng

from the s(pPgegfink Hoim! AVER 2o SEATRARART B 1. APRRATEMS! ai 5. 13 DEC




-19 CLAIMS What is clainmed is: | A nethod for determning a request to
change communi cations states in a wreless conmunications system .
conprising: receiving at |east one first signal having a first ihdPEatil®n of
a first comunications state and having a first energy |evel; receiving at
| east one second signal having a second indication for a request to change
to a second comuni cations state and havifl§-a second energy |evel; and
detecting the first and second indications by conparing a first energy

| evel threshold against the first energy_|l evel and conparing a second energy
| evel threshold against the second ener Al¥Pel . 2. The net hod according to
Claiml wherein the detecting includes integrating tinme slots in a
signaling channel in which said at |east one first and second signals are
recei ved, the Whasis clmdediscond energy | evel s bei ng dependent on occupancy
of respective tinme slots. 3. The nmethod according to Claiml further

i ncl udi ng causing the conmunications systemto change to the second

communi cat i ons| st at & nidthddfer detetnsigingd renesgy cheelcomhmusiatdomtstdt@dst one
second signal is determned to be above the second energy |evel threshold.
4, The nethod accor HiTHESS EMPEIHIPE WERFOMMREINEdi ng causi ng t he

communi cati ons syst em { .chags: ki bRerRGRR HEAFYHGadioiRnk aliRy T the

detected energy | evel of sai east one second signal Is determned to be
bel ow t he second enamgyuiieareis sthicesthbhdpg B firsTheergetedvold according to Caiml
wherei n, based on the ener

i ncl udes setting at Iea§‘mﬁﬁgésﬁgéﬁgé?%%ﬁnq%%%ﬁ%%ﬁggé%&§h§m§§m¥%ggv%etECting
threshol d. 13 DEC 2Q§&:st #Qhange to a second communications state and having a second
energy level; and
detecting the first and second indications by comparing a first energy
level threshold against the first energy level and comparing a second energy

level threshold against the second energy level.

2. The method according to Claim | wherein the detecting includes integrating
time slots in a signaling channel in which said at least one first and second
signals are received, the first and second energy levels being dependent on

occupancy of respective time slots.

3. The method according to Claim | further including causing the
communications system to change to the second communications state if the
detected energy level of said at least one second signal is determined to be

above the second energy level threshold.

4. The method according to Claim 1 further including causing the
communications system to change to the second communications state if the
detected energy level of said at least one second signal is determined to be

below the second energy level threshold.

5. The method according to Claim 1 wherein, based on the energy level of the
first energy level, the detecting includes setting at least one integration time

and an energy level threshold.



6. The nethod according to Caim1l wherein, based on the transmtted power
| evel s of said at | east one first and second signals, the detecting includes
setting an energy level threshold. 7. The nmethod according to didilhl12604
wherein the first comrunications state is a standby state and the second
comuni cations state is a payload comunications state. 8. The net hod
according to Claim1 wherein the wrel ess-¥bmmuni cati ons system conprises a
code division nultiple access (CDMA) or orthogonal frequency division

stem 9. The net hod according

mul tiplexing (OFDM  wi rel ess conmuni cations sy

to O aim 1 whefein fHE EHRMRT CAEGHS Dot TR & (6 RURES PP Bils
states. 10. The net hadisatenn di Bt bRe Fsthdl shedndrsidials, indGkdinginaristskiting t he
second energy level of said at | east one second signal based on a target

probability of detaeenay level thregeoldet hod according to aim1 further
i ncluding adjusting the second energy |level of said at | east one second

signal based on a targ6t proBalidL LY Rl A8 R BSL iy Buioh0GRAR 2t US
for determ ning a reques% or’c aﬁglng EonmriinT' Cati ons states I'n “a witel ess
comuni cati ons syst efmhdgngdte shdidhec séconé cemmRkichorsee®d Ma paylong¢ast one first
signal having a first indication of a first communications state at a first
energy |level, and t&°PE¥BICYEOSS W %ast one second signal having a second
indication for a request to change to a second comunications state at a

second energy kevel; @Hﬁtk{%d%@&ﬁ?iﬁgﬁo ER4R!150hd:An Rﬁke\v{rél&%ic‘éﬁ{m&q‘?ca%ﬁsect Ot he

first and second indications, detector conprising a conparator
conpare a first enesgyemkavplises hredhdldioagailngle atdess fCNIA)@nertygegonelvel and

t d ! | th hol inst th d I | .
13 DEC 2005 - 21 13, e pr Rt e LBl P o P DB REALP Bhe Mot oct or

i ncludes an
9. The method according to Claim | wherein the communications states are data

communications states.

10.  The method according to Claim | further including adjusting the second
energy level of said at least one second signal based on a target probability of

detection.

I, The method according to Claim | further including adjusting the second
energy level of said at least one second signal based on a target probability of

false detection.

12, An apparatus for determining a request for changing communications states in

a wireless communications system comprising:

a receiver to receive at least one first signal having a first indication of
a first communications state at a first energy level, and to receive at least one
second signal having a second indication for a request to change to a second
communtcations state at a second energy level; and

a detector coupled to the receiver to detect the first and second
indications, the detector comprising a comparator to compare a first energy
level threshold against the first energy level and to compare a second energy

level threshold against the second energy level.



integrator to integrate over tinme slots in a signaling channel in which said
at least one first and second signals are received, the first and sggond
energy |evels being dependent on occupancy of respective tinme slots 14. The
apparatus according to Claim12 further including a state selector to cause
t he communi cati ons systemto change to the second conmuni cations state if
the detected energy |evel of said at |eastl-one second signal is determ ned
to be above the second energy |level threshold. 15. The apparatus according
to Caim12 further includin% agﬁtate sel use IhF conmuni cat i ons
N &

tor to, c
systemto charde td ¥HRBPURY Wﬁ@ﬁpﬁﬁ?ﬁﬁﬁgmgWﬁP% fleclor iggludetact ed ener gy

level of said at | gastrafneo :REPNE ovdrGidd s1dtsindedi @ialing eBarinel iBevhikiedaaatt he
second energy |evel threshold. 16. The apparatus according to Claim12

wherei n the det ect d¢asi pite irglendgeqand signalharmereivashhedistagd seone 6perghe
occupancy of ”“t”ahg%ﬁﬁ%@gﬁg@&%hﬁ?ﬁfﬂmﬁ@?ﬁgEﬁﬁggéﬁvegn@Sﬁﬂparat”S accordi ng

to daim1l12 whereint tor In east one integration unit
havi ng respective selectable integration tinmes and (ii) sets an energy
| evel thresholid. bas@d appartitne acneadigyto @vet | Dfurthbeintiudsiy aeee giledi@vebausd 8. The

apparatus according to Cai.m 12 wherein the detector i) i.ncludes a
integration unit hg]i‘ﬁ SRITEUFFAHOAS PYTEyOARIEE P ithreSespiy ‘\(Oﬁrf’%“%@tt'é’n%ﬁaté er gy

llevel threshold bageg:iQfed HRrdy 18RS OT {4@5 10RVEHe JoBKRI sig@al Ralefbr@inell @S¢ One
first and second signals. 19. The apparatus according to Claim 12 wherein

the first communi cabponbe stcané enasgy levelithigelisyd.st at e and t he second
communi cations state is a payload communications state. 20. The apparatus

according to ai m;12 wherein th i reles onmunicat i on emis

conpri ses a cgge di e@?%%aWﬁF?Pgﬁgygﬁgég%f%ﬁf&ﬁ}ngﬁgggﬁﬁﬁﬁ%ﬁ%%ﬁmgégﬁﬁ%ncy

di vi si on nul ti pl exithgedntmildatiting 6)s6HS tocchamgeth Clat denti] @yrein@iiatibis REiI2005 - 22
21. The apparatus according to Claim12 wherein the comuni cations states
are the detected energy level of said at least one second signal 1s determined to be

below the second energy level threshold.

16.  The apparatus according to Claim 12 wherein the detector includes a code
channel monitor to monitor the occupancy of mutually exclusive code

channels.

17. The apparatus according to Claim 12 wherein the detector (i) includes at least
one Integration unit having respective selectable integration times and (ii) sets

an energy level threshold based on the energy level of the first energy level.

18.  The apparatus according to Claim 12 wherein the detector (i) includes an
integration unit having a fixed integration time and (ii) sets an energy level
threshold based on the transmitted power level of said at least one first and

second signals,

19. The apparatus according to Claim 12 wherein the first communications state is
a standby state and the second communications state is a payload

communications state.

20. The apparatus according to Claim 12 wherein the wireless communications
system is comprises a code division multiple access (CDMA) or orthogonal

frequency division multiplexing (OFDM) wireless communications systemn.



data communi cations states. 22. The apparatus according to Caim12 further
i ncludi ng adjusting the second energy level of said at |east one gﬁgogﬂ
signal based on a target probability of detection. 23. The apparé v 200
according to Caim12 further including adjusting the second energy |evel
of said at |east one second signal based on a target probability of false
detection. 24. An apparatus for determ ni-dg a request to change

comuni cations states in a wreless comruni cati ons system conpri sing: neans
for receiving at |east one first signal having a first indication of a
first conmunications state at a first_ener | evel , and for receiving at

| east one secdnd &hﬁﬁaparﬁtéwwrdén%’é’c%ﬁ‘&lilﬁl’.ﬁ’%r&t“ltBﬁC?rBW”%lc?t%éé@festaE? change
to a second comunicalLns;Stiatetdts @ second energy level; and nmeans for
detecting the first and second indications and conprising a tinme slot
nonitor for nonitoring an occupancy of time slots used to indicate the
request to chalge déwmmppiretat haosdisg @tEsim P5furtheniet lndohgfadustvedihngemnd equest

to change communicati on es . in a w i cations tf.em
conprising: selectif H‘@rgéﬁ‘?vet %Saidr?d l‘i?étt‘?”(?r?e‘ioé‘ﬁﬁgnf‘&fﬁ%%ﬂ&'&geit Rm%l%?lg'a%ft one
first signal and gegeeend indication to be transmtted in at |east one
second signal, the first and second indications having respective energy
| evel s associated with the communications states and sel ection thereof

bei ng done acddr di ridretpparkial pecordrpodtipiie | 2 hethgyintladisgadivghee threeonpd st and

second i ndi cati ons Qi?ﬂgg@?x%%fes%;aazﬁ'l st g%‘é’éo‘ﬂid@ nEPoa‘?éqf&{ Qéitrée\(gro%%lq ﬁfdfa and

transmtting the at’ one tirs secon sighal s 1nctfuding t first
and second i ndi cat ifelesdetd3ioBEC 2005 23 26. The nmethod according to Caim25
wherein transmtting the at |east one first and second signals includes
mul ti pl exi ng the first and second indications in
4. An apparatus for determining a request to change communications states in a
wireless communications system comprising:
means for receiving at least one first signal having a first indication of a
first communications state at a first energy level, and for receiving at least one
second signal having a second indication for a request to change to a second
communications state at a second energy level; and
means for detecting the first and second indications and comprising a
time slot monitor for monitoring an occupancy of time slots used to indicate

the request to change communications states.

25. A method for making a request to change communications states in a wireless

communications system comprising:

selecting a first indication to be transmitted in at least one first signal
and a second indication to be transmitted in at least one second signal, the first
and second indications having respective energy levels associated with the
communications states and selection thereof being done according to their
respective energy levels, and the first and second indications being detectable
according to alternative criteria; and

transmitting the at least one first and second signals including the first

and second indications.



time slots in a signaling channel. 27. The nethod according to Claim 26
wherein the energy levels of the first and second indications are sel ected
in a manner considering conparison agai nst independent thresholds by a
recei ving system 28. The nmet hod according to O aim 26 wherein thg] §inE[s
slots are nutually exclusive. 29. The nethod according to C aim 28 wherein
an indication provided in both nutually -@%clusive tinme slots indicates a
request to change conmunications states, and an indication provided in
fewer than both mutually exclusjve timnme | ot s. indicates a request .to remain
in the same coffhuni dtMohed aegiding tg&la"'l‘h%sswg‘irﬁ'(ﬂdraﬁﬁ‘ﬂ&“bﬁ the at %as(t:loﬁ? b5

wherein transm ttingqth@nalkidn8RAcIRRE nful féxin2ihd 2 GANdecdhdNRliGtibRchudes
applying the first and second indications in nutually exclusive code

channel s. 31. The nenhddisaeesigdilmg dhen@l.ai m 25 wherein the criteria includes
at |east one of the follow ng: code channel tine slot occupancy, associated

energy level, _Jjndigatio uratj.on nd indjcation repetitiQnp. . e

net hod accordi#g to rﬁ?[ﬁ?g%ccmé?geﬁor@?‘ﬁleiég‘gh%ﬁ%t %?qefig?'slte\s}(flap gté]e%%%laaj—%e
standby state and acpaylipdidatRRBrEHeRatel NS nehAdreonsd&ringhempetiftadgaiacor di ng
to Claim18 wherein the wirel ess comruni cati ons system conprises a code

di vi sion nul tipl e degwpsadqethupholls by At esHoMAIYSIF equency di vi si on

mul ti pl exing (OFDM wi rel ess conmuni cati ons system 34. The net hod according

to Caim25 wherei Leatd - SroBtBe GRE Yot LIRS | ONns
states. 35. The'ne?%éﬂﬁgggor ?h% %Q%?Qf%1 E &ﬁer%ﬁn th@ respegt've ener gy

| evel s of the firstxchwdesecond indications are based on a target
probability of detection. 1 3 DEC 2005 -24 36. The nethod according to Caim

25 wherein the respective energy levels of the first and second indications
are based on ad ar ggfe REROERICLIdiyg BfCIhid ZewHatRGH iRdicatidh-préVid@PRaoat us in a
w rel ess comuni cations systemfor naking a request to o

mutually exclusive time slots indicates a request to change communications

states, and an indication provided in fewer than both mutually exclusive time

slots indicates a request to remain in the same communications state.

30.  The method according to Claim 25 wherein transmiiting the at least one first
and second signals includes applying the first and second indications in

mutually cxclusive code channels.

31 The method according to Claim 25 wherein the criteria includes at least one of
the following: code channel time slot occupancy, associated energy level,

indication duration, and indication repetition.

32.  The method according to Claim 25 wherein the communications states include

a standby state and a payload communications state,

33. The method according to Claim 18 wherein the wireless communications
system comprises a code division multiple access (CDMA) or orthogonal

frequency division multiplexing (OFDM) wireless communications system.

34 The method according to Claim 25 wherein the communications states are data

communications states.

35. The method according to Claim 25 wherein the respective energy levels of the

first and second indications are based on a target probability of detection.



change communi cations states conprising: a selector to select a first
indication to be transmtted in at |least one first signal and to select a
second indication to be transmtted in at | east one second signal,[gh
first and second indications having respective energy |evels ass&éi @2%%
wi th the communi cations states and sel ection thereof being done according
to their respective energy levels, and th@4irst and second indications
bei ng detectable according to alternative criteria; and a transmtter
coupled to the selector to transmt the at |east one first and second

signals including the first and second indications. 38. The apparat
according to Gl m’gve oo s E?o‘?‘ﬁ'&? % WE?TFI”F}FEKF@P@%‘_&{E&?%@}’) _i)t*e;elSP_Lﬁ@e _
sel ector and transniki &d e rRANRAYatldAS afel Vasdd @NraBREARMabiNG FFhIkONSedidnt | M
slots in a signaling channel. 39. The apparatus according to C aim 38

wherein the energy | evels of the_-fi rst and second indications are selected
in a manner cohbi deAn agpactnpard socleagaimnsmicaiintepandnt mekingshejuds thy a
recei ving system 4%. The ratus according to Claim 38 wherein the tine

appa
slots are nutual |y “8R&j ‘i?é’ins'éqlc%’f.ns TRES SPPEFA s according to O ai m 40

wherein a first or secontkelddtiréédl@na fipst Mdi@€6n tdbdimRmEduaki Yaskxed fist ve
time slots indicates a reguest to change conmunications states, and a first
or second i ndi cati ongH a4 @eglerty seatmdt inglisatipn e hrapsmitad iyatdsast ensisgeondi ne

slots indicates a rsg 29 3he 5%%@&%&%51%%%@%%@@%&%%ﬁé’r' ffb%el%t ate. 42.

The apparatus according to daim erernt or applies the first
and second i ndi catdsemsatedhwithithealohymexaitiosd seccodeeEhgrmaesof ASnDEMe2005 - 25

43. The apparatus accordi to Claim37 wherein the criteria includes at
least one of the FBFPOUEEMLIaE LRSS RS andiedistiitsnd AGEon e
energy level, indilgad @fectiblaidcorlingpditbmeiGadritén, kepetition. 44. The
apparatus according to Caim 37 wherein the conmuni cations states

a transmitter coupled to the selector to transmit the at least one first and

second signals including the first and second indications.

38.  The apparatus according to Claim 37 further including a multiplexer coupled to
the selector and transmitter to apply the first and second indications in time

slots in a stgnaling channel,

39, The apparatus according to Claim 38 wherein the energy levels of the first and
second indications are selected in a manner considering comparison against

independent thresholds by a receiving system.

40, The apparatus according to Claim 38 wherein the time slots are mutually
exclusive.
41, The apparatus according to Claim 40 wherein a first or second indication

provided in both mutually exclusive time slots indicates a request to change
communications states, and a first or second indication provided in fewer than
both mutually exclusive time slots indicates a request to remain in the same

communications state.

42. The apparatus according to Claim 37 wherein the selector applies the first and

second indications in mutually exclusive code channels.



i nclude a standby state and a payl oad conmuni cations state. 45. The
apparatus according to Caim 37 wherein the wirel ess conmuni cati ons system
conprises a code division multiple access (CDMA) or orthogonal ﬁgg@p@{
division multiplexing (OFDM wirel ess conmunications system 46. T
apparatus according to Claim37 wherein the communications states are data
communi cations states. 47. The apparatus -d8cording to Caim37 wherein the
sel ector applies the first and second indications to the at |east one first
and second signals based on a target robability of detection. 48. The

appar at us accotXi ngThC@pmiratumagcprdmét(eﬂ ip B wherest e cTikpiB Rdedes REICASE PBE  and

S nabt PP 1y B Blnd SRR Rl Sho, BRSO Sk BhSPROE ON 2

t ar get probablllt ectlon In a re ess
comuni cat i ons systigaichin cmi.lﬁldﬂlgar&l inéquestrepaitioahange conmmuni cati ons states
conprising: selector neans for selecting a first indication to be
transmtted in at |east one first signal and for selecting a second

i ndi cation to be 'ﬁﬂ%{ﬁ'pgrraﬁg ab&brdidl td €ARH 30NGREC AR oMAMAationdteatdd st and
second i ndi catl ons having respective energy levels associated with

communi cati ons st atlesluémdstdadl?eyﬁtfabﬂ@ apwybradicagmunicatiprsestdiat i ve criteri a;
transmtting nmeans to transmt the at | east one f| rst and second signals

i ncl udi ng the rst_and second indica n pl.exi ng_nean coupl
to the sel ect o‘% W%”é’ﬁﬁlm{%éwfqrglﬁgmt 37‘@5 lg%%c'lsﬁe Hqém'fcﬁ?% and

second indications ekl dBRpHs&d ScddR d@v1§bﬂﬁﬁltlp’l¥9&cc@§3%0m}m) or orthogonal

frequency division multiplexing (OFDM) wireless communications system.

46. The apparatus according to Claim 37 wherein the communications states are

data communications states.

47.  The apparatus according to Claim 37 wherein the selector applies the first and
second indications to the at least one first and second signals based on a target

probability of detection.

48, The apparatus according to Claim 37 wherein the selector applies the first and
second indications to the at least one first and second signals based on a target

probability of false detection.

49.  An apparatus in a wireless communications system for making a request to

change communications states comprising:

selector means for selecting a first indication to be transmitted in at
least one first signal and for selecting a second indication to be transmitted in
at least one second signal, the first and second indications having respective
energy levels associated with communications states and detectable according
to alternative critena;

transmitting means to transmit the at least one first and second signals
including the first and second indications; and

multiplexing means coupled to the selector means and the transmitting
means to apply the first and second indications in time slots in a signaling

channel.



