13 VEEG 205 MULTI - DETECTI ON OF HEARTBEAT TO REDUCE ERRCOR PROBABI LI TY
BACKGROUND OF THE | NVENTI ON | ncreasi ng use of wirel ess tel ephones and
personal conmputers has led to a corresponding increase in demand for
advanced tel ecommuni cati on services that 5 were once thought practiBElH@%ly
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 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 |ike WhIFiIEHIECIEN OF HEARTRFANT HeREBUKE ERROFOPROBABRTY et hered to a
tel ephone line. There still is no wdely avail able satisfactory solution 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

envi ronment owalcraRMIehiorerHeiNvankriby not readily adaptable to the voice
grade service available in nost hones or offices. For exanple, such standard
hi gh speed data sBewst@sisef istesnlelsriwagand persoaplsompias &psiedtoro ef fi ci ent
transm ssion qy Jspo]n:glingrng?eas]e.iﬁa rﬁ%ﬂ@(ﬁqgl&n&ﬁl&élé&)@humcﬁt@n%§I§i gﬁﬂﬂ,set S becfause
wi rel ess networks wer or|g|naT y esigned only to prOV|§e VOi ce services.
As a resulty presendt thompt gthgictl ahlyddrspdcedized 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 nretworks without being tethered to a telephone line.

There still is no widely available satisfactory solution for providing low cost,
high speed access to the Internet, 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 asymmetri cal
behavior for the 5 acconmodation of data transm ssions. For exanpleprt hgs
data rate specified by the Tel econmunication Industry Association Ftl'l A) 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 provi de”a radi o channel that can acconmodat e
maxi mum data rate transfers of 14.4 kilobits per second (kbps) over a
forward |ink directi Suc I ata rate channel does.npt lend itself
directly to trséar?g?FFf%P“haéwﬁg{ég%ﬁ?fg\?’%geé’%usgfv TJgss Gelyiorks nery %Tnéﬁ)((bps that are
now comonly d@vighddaRlyto Bividg voitespens i Asa redultghresent dapdigh® wirelss t 0 mention
even higher 15 rates such as the 128 kbps .that are available with Integrated
Services Di gi tRMMUSEYRE RYSIEMSEIOPHDBE! B TRIGFTRREMSYRIS 2 IPAHERSETYN t hese | evel s

are rapidly begaMdgudihe cOMANEIMRACHRR e Jralyaindfal Rehidithd 8RS such as
browsi ng web pages. Al though wireline networks were known at the tinme when

cel lul ar sy$t ewsommgsagor ofideiagnsnigispe| fgpedmpieothe dreratrpecifipgry tha her e was no
provision nmader fle%Em%HI(fiQatiog@nthyAs@(ice ti?% ﬁslglﬁf%r fs%sRfnaid 1‘35‘(4?& ghgt speed | SDN-

or ADSL-grade data services over r network topologies. In nost
Wi r el ess syst emsynet ik edjestablein mgrpynents fremd X kbps wrato Sfskbps for baselledBate  channel

resources. So ype. of demand- ed mul.tiple S ystemis therefore
required. 25 {%éi’ﬁgglqcﬁgle%gﬁf@d@%%?et sla'i{lgt‘bsrfg@?%e t%‘yaflﬁhee TTYHGi ti onal
Frequency Di Vinkit@fficNbhinkph@veAec®s 8at4 RaldViNixedst Agkeal og nodul ation on a
group of radio frequency carrier signals,_ or hy schemes that permt sharing
of a radi o €arri er AtPFskGHEHE VRS HY ST HBCBIONH RIGHY RV tde gradioghaes (TDvA), or

Code Di vi si on Mkt icBbBmAGESS Sk PMN ratelRBsrRAb 142 19FobiRr §aGH© spectrum i s
such that it is expected 30 to be shared. This is quite dissimlar to the

traditional erfbpshensenforsup bok dirasiond Sueh a'gwdRergo@dynnel 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
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 to be shared. This is quite dissimilar to the traditional environment supporting data



-3 transm ssions in which the wireline nediumis relatively inexpensive and
is not typically intended to be shared. Other factors to consider in the
design of a wireless systemare the characteristics of the datajpfqselfis For
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 nEtwork to a server conputer. The server
conputer then 10 responds with the content of the requested web page, which
may i ncl ude an?/vvhere. f.rogn %0 Ki.l gb tes to ;e.velral nmegab tdes f text, inmage,
audi 0, or evenTUPHEHORAR Fhich hiavifrins medmm S IFRUNFDY MEFPLOBEREIEWr al seconds or
even several mMypeligsnieRRdioe shiigs. content of the page before downl oadi ng
anot her web page. I'n an office environnent, the nature of nost enpl oyees’
conputer work 15 HKibirfastarstocosidenin(the degenc@crrelsss ostemars thlages and then to

do sonet hi ng eérﬁﬁa%@im@&mee%%&a%gl@%&%{énfa@k QnsibileTBa SR, A8 BELSSi Ng | ocal ly

stored data or even terminating use of the conputer altogether. Therefore,
even t hough 5sughecralbels Sunstegrienedmyith asgwomaieet dth rate tefrmissionaequatments ipr i vat e

i ntranet conti nuousl uring.an. entire da yal se. of the high speed
data link is u%rﬁéﬁrfey%ag? %rlagiggcrnao&?fg.a C?Bmf)%/ap\ﬁlﬁ?atgﬁgsasm%é)? 5retn}°glencglf 'gr services
supporting | nt enpeter ionspedfi¢suhd add@sserf§ b oeb papexd Siromset proglameTRss voi ce

communi cation, it is becom ng jncreasingl i ortant. to _optimze the use of
avai | abl e reso}EIP‘ff%f’ép‘ioﬁraWthé’I Sg%dértl'&wgp%%?g{j%ﬁséggt?’r"élﬁ‘g}!s‘ﬁﬂi}‘ap%jooﬁ@s and dynani c
traffic channe; @b, overatdicRotk SANBvAIPARLS. The dchGF EASIuRGtHene
efficiency of high performance w reless CDVA conmuni cation systens, but

there is 250stfepronds srigheltie saprenisithe requested venspagn phich may B1lude avhsre abl e
resources. SUMENRI0 Hionltd ol SO ER NG (AN m e, AR, By BPYiBeodalal CF €N

utilization of avallable resourced is to ‘ensure the resources are all ocated
in an error - fr&e wanresafteFory sesaspier] scaoridagreeven 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 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

One way of making more efficient utilization of available resources is to
ensure the resources are ailocated 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



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
shoul d allocate traffic 13 DEL 2005 -4 channels to a field unit 5
request has been nmade. Such a request is made by the field unit mhen Q%
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 indicates a request by the corresponding field unit to go active.
That is, transmssion of a marker in an assigned tine slot indicates that
the field unit is requesting that rdverse 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 pr.esent e standby
node. Al ternati#] t°éﬁﬂPéPﬁ“ﬂﬂVP“T?ﬁﬁ§ﬂFﬁsm§k @égﬁsgmg dond 10
channel of themnpatin umiwh@weem&dhmﬂkerﬁ;ha)rweysuseomlsediteﬁﬁ@damara the field unit
is not requesting to be placed in the active node, For exanple, the field

unit does not reRAKMeMeTkRdpsit data on a reverse |ink channel , Rather, the

field unit request q_n%r% 5l?cqﬁdnnalr%ﬁ‘sstgﬁoﬂ%arﬁeyWﬂ@@él&%@erWnE bhahm base
station so that the Fd unit can immediately go active again at any

moment . 75 Pn iefliediera reqss by thesoprsparding fiekdviaitd sorictivep Thetds tpesnfissiorance f or
detecting a f%'}n?ﬁtrkep %Vzlnr!agsl&eﬁrﬁ&gﬁ& m(ggatés 't\%i ﬁl@’ﬁ%lﬁ rﬁmt %frec@eﬁfﬁg Hﬁft to change
, for-exanple, by

communi cati ons st
i ndi cations tuedekEﬁmﬁmﬁmthamdabamqgeﬂmnh¢mmcmamgemﬁmmmamummWMmMs states has

Coo posi ¢ v | BEREFREEEH e B s Ahhaktnen g OF DR 20 PTRE pan. The

system nmay f uriherstdnBRr xR, mémﬁg@@@mﬁﬁmﬁtsagn@kéﬂbtefrerse;laﬁ@ in power
| evel s for a non-request state (i st ead % state or 'control hold state)

versus a ri@qudginekely Wﬁ“ﬁ@f@Vﬂﬁﬂﬁ@dh§§ﬂswﬁn sesibR thedistidiieati ons state),
The result may, deaﬁiglwﬁe aaaeegﬂﬁ@éinwmrp xBhHIONRON GRENAgations states,

such as erroneous y ~ assi or allocate fIC channel's. 25 In one
particul ar appWvanttttrapsmit éatfsmbfsmﬂr&sém almingel. pR@Sbﬁrdesﬁdd heitnegusslate channel

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.e., ‘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.



using a first code in a CDVA systemin a heartbeat with request channel
using a second code in the reverse link to a base station. The subscri ber
unit provides the signal(s) with a repetition and, optionally, different
power levels in a manner that a base station enploying the princlijpltés?igif
the present invention determ nes a request 30 to change communi cati ons
states with a reasonably high probability of detection and a reasonably | ow
probability of false detection. 13 DEL 200§5.5 The teachings of the present
invention are conpatible with I XEV-DV systens and |- COVA systens, but
general enough to support systens enpl oyi ng vari ous ot her conmuni cati ons

protocols used in L es Di vi si on
Mil tiple Access (C%?q%aggﬁg%f&s%%e’% %&u@%ﬁﬁgﬁl Frequency
Di vi sion Mul ti pyseetngnd ©EDMA Systtasytbut gm&laﬁod@li& sufidrt shidtemswinipgd sg | ocal

area network | oy an enbodi nent , of the present invention.
BRI EF DESCRI PTI"@\'\‘B"@@%I@ FaHens profaralsrusrd o %Hﬁld"EF fisrcogpyEuEations

features and adysathaa@ueivishe Mﬁh’ﬁfbtA&!&ss C@ﬂMA@%yﬁ&H@rsﬁéﬁ ad fsmdohﬁnd
followng nore particular description of preferred enbodi nents of t

i nvention, as idrthegenalFsenuency ReigerMulimoxing (QFRND ﬁgﬁt‘mﬁ et snIERR ke
reference charggh ¢ g eh1€d 168 H&? n?o SCQL?.&N? rﬁn%{]«%‘.sfﬂg?% %ﬂLeH §FHOL Vi ews.

The drawi ngs are not necessar 1'S"1Nns el ng pl aced
upon 15 il | ust patsemgntdmtiopr i nci pI es of the invention. Fig. | is a schematic
di agram of a communi cations systemin which an enbodi nent of the present
invention may be deployed; Fig. 2A is a schematic diagramof a subsystem

enpl oyed by a PEEFOESCRIPTION ORGHRODRAWDIGEONS systemof Fig. 1 used to
det er m ne whet her a reverse link signal 20 includes an indication for a

request tolBhange cdmipiceaingand °§’F§?‘§§°tsalff’ﬁ“r e and advantagesQy 18P MYCREDI a
process execut ggn By aBpsbAl ol R follGwidy héle paftithBy Ab&BbAEn 5F Srefetdd

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
mnbodimeﬁt of the present invention may be deployed;

Fig. 2A is a schematic diagram of a subsystemn 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
subsystern of Fig. 2A,;

Fig. 3A is a signal diagram of a IXEV-DV signal with a first marker
indicating 'control hold’ and a second mearker 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 is requesting a change in communications states;

Fig. 3C is a signal disgram of an altemative embodiment of a reverse link

signal having the indications; and



Fig. 3Ais a signal diagramof a 1xEV-DV signal wth a first marker
indicating 'control hold and a second marker indicating a "request to go
active'; 25 Fig. 3B is a signal diagramof a code division nmultiple access
(CDMA) set of code channels having a marker in an assigned tineigllef ihat
indicates that the field wunit is regiesting a change in comunications
states; Fig. 3Cis a signal diagramof an alternative enbodi nent of a
reverse link signal having the indicati on%; and 13 DEC 2005 6 Fig- 4 is a
pl ot of signal-to-noise ratio versus probabiflity of detection that may be
used in determning energy levels of the indications in the signals of Figs.
3A-3C. 5 DETAI LED DESCRI.PTI ON OF THE I NVENTI ON A description of preferred
enbodi ments of the Fi&&rit Aokt PEFEBHSO-TIPES TadLYrHE MRabEHY of detpstingdbils
det ecti on of A B ghes @ A
(HB/ RQST) si grg?i bllegé%%st ye&%g@%%%gt%ﬁ%occu?%m&fsor HCBJfIF\pI)'gsWer
control comuandé&-#ad tim ng commands used between a base station 10 and
field term nal may be generated based on a received code phase that is not
correct. Thus, the power control can be erroneous and not based on the
actual recsi VQEWDDESIDRUZHPIOMDMHEIWHU% reguest nessage,
resources wll be g ned to a er ;/Fg?)en t he resources %?,139 not needed,
rreg ¢

which results in vvas% ’é‘%‘b%fb?ftpie st d s invention 10Hgws. | o\

probabi | i ty of fal serdebacfin@tkel or b%maa&wct@nr&q&sa&sémgﬁspan@mﬁmewl gh
Eb/No (i.,e., energy-per-bit per noise den5|ty t hr eshol at the Base

Transcei ver St toReBRTEp GasAshsdEEHRQRL) gignalk fserondy-ilf e falserdefssion geams of

det-ection is | %ﬁfmnp&&&%%m%nwmﬁ%n@ﬁﬁ&goﬂﬁﬂﬁs@d Siben IAskishkien
successive detections nmay be useful. This allows the probability of false

detection tl8 baéngfekkrymingloneebegaeratet bisad paaceseivied codrplpss Hpt 10t 01 and i f
three detectiong by f‘hﬁs?’&’se powel E&efd1 86h be erroneocus 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, muitiple 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)’ 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.



to be nade before a "Valid Detection” is determned, the overall P(fd) _
'(0.01)3 or 0.000001. This is less costly for detection as the probability
is much higher to start wth. For instance, if the single detectigqg,‘
probability is 0.9, requiring three 25 detections |owers the det edti h 2005
probability to 0.93 or 0.72, which is only a slight reduction. This
technique is known in radar systens, but has not been used in this

application for detecting HB and HB/ RQST _3; gnals and ot her communi cati ons
systens and applications. It should be understood that the HB and HB/ RQST
signals are exanples of signals to which the teachings of the present

i nvention may be 30 _applied and are not intended to be limting jn any way.
1 '3 DEC ?U 5 7 Thelk§gsnalsiofs dsiecisdrang caupteth) BAYIRE Siropss)erfdipehis ume
successi ve- ei thiafy 4 dket aliRate@siRin ATHIEA sPdtbACAL BfhnHI0lor (1) Aay EMcArsakst €m

for exanple-or (i'i) may have breaks betiveen the signals ‘but. have a given
nunber of pul sksweds the sigopls Buhaveargivenausiber pfipwsesghitsenr ethpginilisatersial2. For a
CDMA reverse | . -l I i . rl.al tions may
be used to qua#l’lq yu{aﬁg’%&gﬁgﬁﬁ F?\%g%ggﬁécﬁkgﬁl%@ugg%@ a&ﬁ@mg% em may set
a di fferent5 poyeeial daedtioat mag bg @ked dbitasdalyseinileve] daegidn. Fuhth@hthe means

that for a |l ower transm E@H)n power , inte%ration tine is increased to

i ncrease ener PIFHRY T S HERRt payyer SORYAIaRgEY YRS GstechoniRrgshgyIck { he

system may i NCldQe thhtthesd Idude RaBami Qo BOVED ISHALRAIRhY R iRircARMISHERESRS] Ve
time slots for the fgp:qven user. In 10 addition, the system works on gated and
non- gat ed si gn&lsSEY IPrdetepiay Fer e mestem Bk pseg timerrloth dhg wiFtm Bay snedidei ved as a

cl assi ca RADABtelg%]ngg %de;g??lg&%ﬁ&%%vg & ﬂcﬁi—élc@é&gwe LhR sgﬁg' ﬂr‘ﬁig?éfﬁ%ﬁqﬁei ng

possi bl e based on eat pul ses belng "detect r at
denodul at etl asadditieth shcsysiemuwvodics bh gatebedd oon-geteCsignalel Channel (DCCH) and

5ot Cont 1ol Mol 6V is O e dBs SR SERIRL A0 ey a8, 0
above, enpl oyi dgectionarbisieinnBathioénd, e Hehefs ate madeisiible bafed@sthe hesréRacei ver
station (BTS) %ﬁsé"s'i btetlhga'rateteegtn ’ }‘agnhvg'rthazn%acrirnagi etn?ci'dnufatég arsellx %;Sescase 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 (coilcctivel'y, field units 42} as shown. Such wireless links are established based
upon assignment of resources on a 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,
respectively.
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, to

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



comuni cations links with each of a plurality of field units 42a, 42b, 42b
20 (collectively, field units 42) as shown. Such wireless |inks are
establ i shed based upon assignnent of resources on a forward |ink 7gﬁegﬂﬁa
reverse link 65 between the base station 25 and field units 42. é& Ik
65 or 70 is typically made up of several |I|ogical reverse |ink channels 55
and several logical forward Iink channels 60, respectively. 25 As shown,

t he conmuni cati ons system 100 supports wireless comunications between an
interface 50 and a network 20. Typically, the network 20 is a Public

Swi tched Tel ephone Network (PSTN) of- conputer network, such as the Internet
or intranet. The interface 50 is preferably coupled to a digital processing,
devi ce, such as Lﬁgqa}able conput er netines.réferred to as an access

unit, to 30 pFYW ?%F%@%m é@gﬁnéﬁnFﬁioﬂé?ﬁﬁP%C g™ Cnsequent Iy, the

portable 1 13 fEna006f both GeMPUERhd bdreRaSlaRtiaRsS to the network 20 based on
communi cati ons over a conbination of both hard-wred and mﬁreless dat a

links. In a prefeﬂﬂé@“@ﬁﬁéSWH%WPm“ﬂW%bWHFMBW&h¥WWR6@ﬂ5ﬂﬁ%¥¥ ligh and reverse

i nk channel FRUALEAL bORSCR¥ iRl 00 as Code
Division 5 Ivugltwi pﬁlifsi%ggiﬂggf%&&\ﬁfhgﬁgﬁﬁe l's. t%ﬁé?@l s, each CDMVA channel is

preferably 5 dbfultipdoAdpyssébD i) ntpnagisl Theainsaiht GG cHemel ippreferable channel wit h
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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 channet 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 channel 35HS, heartbeat request active channel
55HRA, access channel 55A and multiple traffic channels 55T. 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 to 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.



The reverse link 65 includes at |east five |ogical channels 55. As shown,
this includes a heartbeat standby channel 55HS, heartbeat request active
channel 55HRA, access channel 55A and nultiple traffic channels S5TEL 2005
Generally, the reverse link channels 55 are simlar to the forward |ink
channel s 60 except that each 20 reverse link traffic channel 60T can support
variable data rates from 2.4 kbps to a maxi num of 160 kbps. Data
transmtted between the base stati%p 25 and field unit 42a typically

i ncl ude encoded digital information, such as web page data. Based on the
allocation of nmultiple traffic channels in the reverse link 65 or forward
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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 Internet code division multiple access (I-CDMA)
20 signaling diagram that has assigned time slots for users 1, 2, 3, ..., N repeating in
epoch ¢ 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 185a in the request channel 55R in the first epoch 177a, a signal 185b in the request
channet 55R in the second epoch 177b, and possibly additional epochs. In the third



Al t hough shown as a single signal 160, it should be understood that the
signal may be nultiple signals, optionally coded with orthogonal or
non- ort hogonal codes into nutually exclusive channels. For exanpl &) DEh#s
“control hold state 165 15 may be transmitted on a different channel from
the "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 nultiple channel is discussed in
reference to Figs. 3B and 3C. Fig, 3B is an exanple of an Internet code
division multiple access (I-CDVA) - signaling diagramthat has assi gned
time slots for users 1, 2, 3, ... , Nrepeating in epoch i 177a, epoch i +1
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before determning that a request is being e and acknow edgi ng sane.

Fig. 3Cis a pove lgel sincludnigitignetc. )dxoagthaﬁffld)ﬁmt‘ﬁ?@tq&lEvaswamngﬁal of Fig. 3A
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, 195b, ..., 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 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”,

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-



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 nultiple signals 10 on different |ogical channels: a heartbeat 1ghanngls
55H and a request channel 55R.  The heartbeat channel 55H prOV|des
continuous timng and other information (e.g., power |evel,

synchroni zation, etc.) fromthe field unit 42a to the base stati on 25. The
field unit 42a uses the request channel 55R to nmake a request (e.g., digital
"l op) of the base station 25 to request -dlt-raffic channel on the reverse
link 65 for 15 transmtting data. Sanpling tinmes 195a, 195b, ..., 195f
(collectively 195) denoted by arrows indicate tines or intervals at which
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optionally, the heartbeat channel 55H to determ ne whether a request for a
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To understand how the energy levels of the signals can be used to improve
15 system 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), (ii) signal-to-noise ratio in decibels (y-axis), and (ii1)
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-rectifier 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 iroprove 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 energy levels for the



to the repetiti-on of the pulses used to indicate a request to go active. For
~exanple, in this particular enbodi nent, distinguishing the two states may
be a matter of neasuring energy levels of the signals(s) and (i) 1¢dmagiing
the energy levels against at |east one threshold or (ii) determning that a
request is present, optionally in a 10 nmutually excl usive code channel in
tinme slots when the heartbeat signal is at a |ogical zero. The different
energy |l evels of the indications may be p[?VIded by the duty cycle of the
signals, frequency of the signals, power the signals, signaling
structure, and so forth. To understand how t he energy | evel s of the signals
can be used to inprove 15 system performan e can refer to Fi 4,
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The heartbeat channel processor 112 recejves the heartbeat standby channel
15  55HS. A correlator 115 uses a desﬁreader 120 to despread the heartbeat standby
channel 55HS. An integrator 125 is used to coherently combine the heartbeat signal.
By coherently combining the signal, an integration of I, Q and its phase causes the
phase of the signal to be removed and output the power of the signal.
Following the correlator 115, a rectifier 130 (i. e,, 2bsolute 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 ambignities 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 channe! processor 114 is a request energy
level. Each of these energy levels, in this particular embodiment, is fed to a
30  hypothesis detector 140, which determines whether a heartbeat signal, request
signal, or neither signal is in the signal 55 received by the base station 25.



detector that may be used in the systemis now provided. Fig. 2Ais a
schemati c di agram of a request detection processor 110 used to determ ne
whet her the field unit 42a has requested to send data to the BTS 2§3 gﬁﬁﬂ 5
recei ver Rx 35 receives signals 55, which includes the nmaintenance CH nne?
55M traffic channels 55T, access channel 55A, heartbeat standby channel
551-1S, and heartbeat request active channel 5 5HRA. The signal 55 is
processed such that a heartbeat channel processor 112 receives the

heart beat standby channel 5 5HS and a request channel processor 114

recei ves the Heartbeat Request Acti-l® channel 10 55HRA. The heart beat
channel processor 112 and request channel processor 114 include the sane

processing elenents, in this particular enbodi nent, so a discussion of just
t he heartbeat chanfh®g oy &esshsrhynothesigidptpetasd 4pisavavified to pytatpmasfiney . The

hear t beat chanpgl TR @Iﬁmneﬁeat@gawﬁ&mﬁlemég&@ﬁm isgﬁamgl@y channel 15

55HS. A correlator 1 uses espreader 120 to despread the heart beat
st andby chanriehus6ki8o agiive] ast@dinatoarsiviR Briterin, e it onegwhsnlent | y conbi ne t he

heart beat signal. . By coherentl (Wall si gnal Lt egration of 1,
Qand its pha§8m8%6%§s”€HE“”HH%@&Sggq%ﬁgngF%ﬁgPﬂ?oe%%“?%ﬁ%&@% and out put the
power of the Hx@npl mekakdnenisnghkheouaingted minder dftbyseantiveetidki stgnald30 (i. e.,

absol ute value of the 20 sjgnal s red) rectifies the power of the signal,
whi ch is then TRTEEEafdd Ogbegag‘%‘bﬁf%’ﬁﬁ‘/ &?%WL%?%‘L‘G?de}ﬁ%beta &P St e the energy
of the recei ved.agaidnR§aburiiing Rdktbeal RGueSORORAignhINInBOSi AnQiinekgim, Mdovi des a
non- coherent conbi nation. of the signal, which is calculated over short tine

intervals. Theofsw- Comler.dbrhyporhesigidgiestent 4p aulipei& Hererpstin eneegyeveli@bs i f the
termnal is T iR 30s ihrves %ﬁgﬁ GRRLE bB £ O3 Feg Y& folth gﬁa&mlffo 25 degree
ic G m h

phase point, can cause urties in determning t energy of the
signal in tithe isestEmc én ahertwvedsnibahaobeat sadbcdmiic W&t Somd hdantbeadtigpast f rom t he

from the r equebt cRaRa SrRaos BPe Bt e oF s RE Enar B! cvel . Each of
these energy |denghise whdthek tHeSicldani BTaib RGuestitpasl piitie. Morefdediliso a 30
hypot hesi s detector 140, whjch determ nes whet her a heartbeat signal,
request 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
2(0  detection has occurred. In step 215, the state machine 145 receives the output from
the hypothesis detcctor 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 a request (i.e., ‘request to 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 is 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



signal, or neither signal is in the signal 55 received by the base station
25. 13 DEC 2005 -13 The output fromthe hypothesis detector 140 is provided
to a state machine 145. The state machine is used to determ ne whet et 2ilhe
field unit is making a "request to go active' according to a given
criteria, where, in one particular enbodinent, is a nmeasurenent of the

out put fromthe hypothesis detector 140. 5 Exanpl e neasurenents incl ude
counting the nunber of consecutive request signals, nmeasuring a ratio of
heart beat standby channel signals and heartbeat request active channel
signals, counting heart beat requesflﬁctive signals in a given tine span, and
so forth. Further, the hypothesis detector 140 and the difference in energy

| evel s of the indicatiqgns. jnpraoye tem performance, but are not required
for the preserf 34 KUR eﬁ%ﬁqgﬂﬁ&%ﬁﬁig5%%*8@?“?%%£ﬁ%3§€8§5 &t andby channel
55HS and hear tiheabldl @EUMS ttate AGENHINEL] 46 Raiheh sGb bR Amawyitbe riedeessiegd directly

by the state nachine 145 to determ ne whether the field unit 42a is
requesting to YEUEENT s hyngtreets deecsr 4 s  provi ded fol | owing a description of

an enbodi ment of t hgnphAk % RRERIME 2848 in diéh 120 the AARE bEME RipoiEhodi ment, the
state machine 145 outputs a Boolean true 15 or false signal. An exanple of
a process efeclgteeidr B it dreerisingd eot ekt ‘rraudss, tophettasgmaghineRgy. 2B. Fig. 2B is

an exanple fl ' t t [ ; ) .st at e machi ne
Tas starts | n Sredhdh AL, W IR B fRERIGHAZ oty SRR €, PO o
210, the st at eommahimeepl4B, d detetrhiabtion éssmaio untbevhsthemhd nardeteosmd t o det er m ne
if a 20 detection has occurred. In step 215, the te.machi ne 145 receives
the out put frc?ﬁ?"t?rﬁéccﬁﬁﬁdbjrﬁg’_é’ﬁs hldyéf’éll?f’ ST_EFGI}ECEW 245‘3 CtS’B'b'i”e’b‘ﬁ_,SteP he state

machi ne 145 naysagvhdk th@Rtate rhddhi@s [45REpoREE Mot O3 dfRCrequddq@iHNi Ng i n step

215, upon recei pt of any outggt from the hypothesis detector 140. The
counters ar® @Fesr by ficld unit Pat Ithe nopdgpetigp epnier depsnehrstrssdthcon of a

detection or a,PABIRLEEE AR nlhifERS borkilfes MEAGUIGMENt process 25 without a
re-boot of the detection processor 110, as discussed bel ow. Foll ow ng

recei pt of the out paltowingoteps ¥ dny Pt Hestals mipehinci4§rclednsthe aquyeren 215,
step 255, allowing the state machine 145 to detect future ‘requests to go active’ by
the field 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 alternative embodiment, the state machine 145 may be included in

combination with the hypothesis detector 140.



the state machi ne 145 determ nes whet her the output of the hypothesis
detector 145 is a request (i.e., ‘request to go active'). If yes, then the
state machine 145 continues in step 240 in which a detection countlérJEC 005
incremented. In step 245, the detection 30 counter is conpared against a
threshold. If the detection counter exceeds the threshold, then, in step
250, the state machine 145 reports a detegtion of a "request to | ~ DLC 20E
-14 go active' fromthe field unit 42a. If the detection counter does not
exceed the threshold, then the state machine 145 returns to step 215 and

waits to receive a [ . .Qui . fr,am . i t.or

Continuing to referﬁé%%ﬁg *’%?%%151’2%’ ﬁ]@@%@%ﬁzﬁ%&%?&pﬁﬁmﬁﬂgﬁ%

hypot hesis 5 fieéretid ofithldgh probasilinrwhelea tnofield anb@2ais' madues requetthe ot he,
state machine 145, continues in step 225 1n step 225, the state machi ne 145
i ncrements a mfYde @@’P@Ew%%ﬁ‘it‘érrﬁollﬁa@?%‘?g’fﬁg a deternination is made as

to whether the non-gehgeihial whiiiial gw&sg&sam,tﬂaea &kis ddecy@Si40t hen the
state machi ne 145 continues in step 5, in which the state machi ne 145
reports a non-@eldes jogisabfungtionsekerezamply, ohismagiquiay smbpgimeans tha el d uni t
42a. |If the nops td de fhen the
state machi ne ﬁ%cgﬁtqe%%ggq?gkgég%%ig&? Eg%éﬁ%%%b&%?lé%é%@%ﬁ%cdﬁ ‘5{50 t he
Tochi e 145 ool 6rl Lt NLe. L equoSts 1o 30 RCLLve. by ihe 116l d unit 42a
| ut u uest s i v | uni ,
I'n step 260, tHEBPIAERRECHE AeroRd STaRALYohE orngatsst BT Hbunt er i s used by

the state machine 1E§az$1ﬂc@ﬁé1%5rﬂéﬂ%§thmad§§§mndtWﬁ&ﬂbic@ﬁx‘fm@fth@héah%%eﬁ to go
active' have been received by the detection _processor 110 according to a

gi ven crit B i atnergeleysl and theregypst gaeray leyglare § 0 and; 1 qRy aespgetiy el vBA nunber

of consecuti Ve_ex%éﬁ&%l%&sh@ld&in‘é?'ﬂe RYAREEaIf s_e@e%%a%?bﬂe@&%nﬁiﬂad,%r Qﬁﬁ{%ﬁ ih i me
span, or a ratio of detections to non-detections, Alternative non 20

count i ng basedanmis granten suchasbaged e iraysstttedparestdevel, viighmayibe reporteduest
I's being made.t | L t est
si gnal s. gI t shg{lﬁlgqﬁeéfﬁ%éiéo?@t? gg%hstt‘ﬁg’fl %St’%tstg‘r: %g |b\?% %ﬁ@%?%eﬁ%éﬁgﬁng

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

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 bs based on an
expected or specified number of “17 bits used to indicate a ‘request to go active' oT 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 reverss link traffic channels between

25 the field unit 42a 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) i the BTS 25 that is responsible for providing the
portable computer 12 with a fraffic channel 55T. In one particular embodiment, the

30 BTS 25 allocates the traffic channel 55T if the number of consecutive request
signals is determined to be two or mare consecutively, Alternative criteria have been

discussed above.



other criteria may be used by the state machi ne 145, For exanple, the state
machi ne 145 may use ot her process flows, non-counter variables, or other
standard or non 25 standard techni ques for determning a detection43ﬁ#mqmﬁr,
rather than receiving the output fromthe hypothesis detector 140, the
input to the state machine 145 may be raw data fromthe heartbeat channel
processor 112 or request channel processor 114. Further, in an alternative
enbodi ment, the state machine 145 nmay be included in conbination with the
hypot hesi s detector 140. 13 DEC 2005 -15 Referring again to Fig. 2A, in
addition to using the state machinel@45 to ascertain with high probability
whet her the field unit 42a is naking a' request to go active', the

hypot hesi s detector, 140 .is .al so enpl o .. To determ ne which sjgnal (s)
is/are present, t hé‘séﬁfﬁﬂ?%{é‘éfa et %Jﬂ%sg’fhﬁhea‘% ?ah%’ﬁ%fﬁg%m?eéﬁ’f &?:’ functions.
For exanpl e, i®quelticBarR@pkdcedsbiar 4 QM AGHolREE detdclde 140 WipOSIWBfigrdar ect or 140
conpares a first energy level threshold against the first _energy level (i.

e., heartbeat dpigregyn p Bowcy thalaoniieinsa pPEdraCkY i @losHsedlp MdisaE the t hr eshol d
against the s ' , BR&T el ). Exanple
g e!ﬁ%g t@{]ﬁﬁ&ycolnﬁu\ﬁﬂcat\(;\)hls s(s:tﬁes. If SfdUGBbd ﬁl@ﬁ, @ dét&\ﬁﬁ%;t mp

energy level t shol ds™ agal nst to conpare the heart 10 energy

| evel and t he inéuisesonienag gycupanedf mutell9 exkBsyadodethaBelsrsedpmsshdwrel y. The
energy | evel Lh?es@@ da gaybe dynam cal ly sel ected, predeterm ned, or
applied in anBRErEAAREH, such as based on a transnitted power |evel,

whi ch nmay be repor ietedbik Iddpandtisedweh) thay be dndpldydétorass tisd brtiem over the

heart beat standby channel 55HS, for instance-_In Ehg case, of the energy

| evel cal cul atSP@MebMeressshpArnd squest ghanne] pragessgh i 418 b daiye ed@f gy | evel s may

be dependent oR,Q0€HRRAGK tHfredeivB®ert@tc el of tHe MEarBLA BRInhAGsHCRANNEl (S) used by
the signal 55, so the energy |evel thresholds can be based on an expected

or specifidél nomgetongimeofthehhtearators dab, tl &5 meichecdiveled and bgeresey 'ews! go active' or
tir eshol de. 1o St R e MRkt feb e QT RE P REn AR EPRURY Poq
"Transm ttal off thddazrtbbgatd 2QueSi signals mAY aléo beovdpisted nathe Hedratblap. Request , " by
Proctor, 7., f(stllc(:arc}ee%garéﬁ lxjnrary gzg.xgé e{) the number of consecutive pulses required for a
detection to be increased or decreased or (i1) 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 communtcations 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



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 determ ne whether to change tiwe)Stale
of the communications system which is the state of reverse link traffic
channel s between 25 the field unit 42a and the base station 25. For exanpl e,
if the hypothesis detector 140 determ nggythat a "request to go active' (i.
e., send a data transm ssion on the reverse |link) is being nade by the
field unit 42a, then the state machine 145 outputs a signal to a processor

(ot shove) | e iy itods, RASRYHULE 05 pREBIE S0 paitebl e
30 BTS 25 al I 0te&ﬁc_ﬂ'en,t&bothrafdﬁsicusseha‘mré¢reﬁ&'ﬁoiFﬁg.t4he nunber_ of consecuti ve

Criteria have been AURATELEE hbBte to 14 Lo SRR WE ChBYRPRIRta |
reference to FRighsmifed ihdicathd) drikefecbtRR RRdchHiNE6 ASeOised dkbve miBMEESt Cchannel

processor 114, and hypothesis detector 140 maybe configured or designed in

a manner tRat FRRMPYSYS thncoseupartions system Adr waheng thediedd vt orfiregr i t he
request to Chaﬂ@@viﬁ?éﬂ%ﬁb%@%/ &gﬁe&&&hgﬁmﬁ%&ﬁf%@ﬁ%c%&baﬁ@ detecting 5

i ncl udes nonitoring occupanc _nutu excl usive code channels, such as
shown in Fi gspred®erzmueddenaktd-aeiddmsio, thus provibng tecsissijedprgbabalizwpl oyed to

cause the hear : e . 2 and request channel processor 114
08 0SSk R EE SRl

to be "adaptiv exanp on the received energy |level of the
heart beat chanB2MUBBHIONhe 10 integration time of the integrators 125, 135

TEY 0 08¢0, o0 B Ll SRl e e ik, R o
request signal sssumyd & iewe pewadidatlobshdoyhdahedtehairRt f 40301f the Qlabifple fypadback
ey, cause (1) MWIREr 1 Gonocel Lue BulSos SALLeq Lo, el ettion To
signal s to be increpggtnerle MeiCaAsRptcHiahatdaleestaasiiel ORI BYnMESn. 2 comand
or First, power control is used on a combination of detected paths or in a single path.
15  Power control is performed even thn a positive detection is not achieved. Second,
the probability of detection was set to achieve detection at a high enough rate to
ensure that power control is performed on the cofrect signal. To clarify, detection is
required to track the received signal.
Table 1 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 1 chip 812 B
Handset Velocity 60 miph
25 Handset Velocity 88 ft/s
Chip Slew Rate 9.2 chips/s 1
Heartbeat Rate 50 "HBJs
Heartbeats/Td 462 __



message to transfer information between the BTS 25 and field unit 42a that
includes information regarding the pulse repetitions or power |evels of the
heart beat and heartbeat-with-request signals transmtted by the flgmg Yis t
42a. As di scussed above, the first conmunications state may be a sta B
state 20 and the second conmuni cations state may be a payl oad state. In

ot her systens or even the sane system theg.comunications states may refer
to other comruni cations states, such as a request to change base stations,
power control signaling, and so forth. The use of different signal

repeti tions or energyrdgyelie lifheod bR 10admed dOBETIeRBA 0Bt b SingRP! | Cabl e

to wireless, wred, opt| cal communi cati ons systéJ In elther case,
t he conmuni cat hmtbcm}:alﬂsesnmbe b@teus@w amwdhec@gml mjfamed gbﬁnﬁrlmnec@ftmwé

Chrget probabbt FEYIR mere iR o AR RSB T J B R RS BP0 s
di scussed in bﬁé\%r:em@pﬁlﬁes&tg;t bérecbﬂed)hhﬁra Wby High pﬁ'tﬁ‘tﬁbﬂit? blthere it a MY of

transmt the request si a, 30 given power level or a given nunber of
pul ses per |v€3ﬁmﬁd%“ﬁ‘gﬁl‘? HF%BS’%% eve a 13 DEC 2005 -17 correspondi ng

si gnal -to-noi se rat BasddQn tﬁlsgialeﬁ[hnbﬁrtﬁ@%hré&b@iﬁ%%‘dle’cewo@&raﬂ?ét%‘iﬂ Piplefal se
detection, or both as discussed in reference to Fig . An anal ysi s maybe

used to set thdeteetianéfass seigatiqropiebatakitios rimiFigi4). mhs'ﬁﬁbiet el defigedfari ons, or
t he feedback

communi cati on g%gﬂ 9 gt[ve m O(LF é%%%%lg%&?%(é&qy@ﬁ i ?rtp ?&eg ?Ot{alggmﬁ Ravi or so
as to have t he deectinn/aed ne‘ng'egyy :Lf&ce:ldsw@f a td@mbchhoatanmmt aftithe Vihisis due

predeterm ned signal -t 0- r t he ,desi.re ability

of detect ?@ 3‘?13‘ tlg%ca@ cep r‘g‘ﬁéﬁﬁ'&sﬁ? gﬁﬁﬁﬁ’ Rpe 19 e q?ig{ﬁﬂqﬁl on

for a reverse Ilnk m@lme@uﬁh&ddm@@rdmmhbey@f@@ednbﬁkran@d sigGifusaRY, the have
heart beat channel of of .the exanple types shown in

power contr ol %‘Bﬁ g
Figs. 3A 3C or Xt REmE Vi5ee Rt seiyANCs Bramtlyibyiemese Jiadl 4 fagtor of roughly
50% in the latency of detection. Specifically, the average detection latency for the

request message in AWGN was 11ms as compared to 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
Probzbility of no detection in Td 2 44E-02
Probability of false detection for 3 sequential 1.00B-06
30 Required no false detection trials 462
Probability of false detection for Td 4.62E-04




First, there are two assunptions that have been nmade for this sinulation.
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 dq@ ~E%m@
is not achieved. Second, the probability of detection was set to achieve
detection at a high enough rate to ensure that power control is perforned
on the correct signal. To clarify, detec;iyp is required to track the
received signal. Table | shows the rate of detection required for a single

path channel froma 20 vehicle noving away fromthe base station at 60nph.
This table requires.t there.is.. at.Jd.east one detection. per slew of a chip
due to novenent. TZFIQL‘E&?C%% gfeog\?\]/: IHys?f;ﬁlé%a?%&lof' ?epsgﬂﬂ?q%aﬁgﬁ?i%@?s were

Vel oci t y60nph rédmhdd @b valedadca iy 88 fdetestidah SincBltisprnita Bry2aithlps d@edtas isheat

Rat e50HB/ s Heaxt heat s/ Td462 13 DEC 20Q0.-18 ipn Jable 1, the tipe period Td

i s defined as™®H glb':@?’iv%&‘ @%ﬁmmfcw’g&%@%& Smr%‘%}sﬁé'ﬁ}fecfi?ﬂ Eéuhﬁ%t be
detected to ensure TaBe $HEOR calchlatds Ak RdraE HoNG (éﬂé?%z-ﬁ&—&ﬁ%b&ﬂhe of the
signal is skewed due to novenent of the vehicle. Table 1 shows that one out

of every 482 puedersnegdensite wikek isvbel SRt integratadrqven thetenpreotidmi requizedde t her e
is a risk of 1.0S] falfflf of the signal. Based on this

cal cul ati on, taﬁ%ﬂe?ﬁﬂé%ﬁa&ﬂfécé e%eg%ti on was set froma table of
detection/fal se detection probabilities (e. g., Fig, 4). Wile Table | is

defined for Additive Wiite Gaussian Not L %V\G\I) it is expected that the
probabilities of detection are not greatlTy affected over a relatively short

anount of time. This | sTdipet BJoto the statistical ipnslepengdeBce ?f t he fading
from heartbeat pul se fe—heartbegt—pHse.
- Processing Gain 256 .
10 Burst Ec¢/Io -21.08 |dB
Average Be/lo -40.9 (dB i

Since the heartbeat channel is time division multiplexed (TDM) in structure,
the interference to all other users due 1o heartbeat users increases as follows:
Effective average Ec/lo {all HB users) = 10* log10(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/Io or-21.084B.
While this invention has been particularly shown and described with
references to preferred embodiments thereof, 1t 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 encompasged by the appended claims.



Wil e 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 |latency of detection. Specifical{ypEit gy
average detection latency for the request nessage in AWON was | ins as
conpared to roughly 15 ns for 30km hr. 15 Again, this result is due to
requiring a detection process rather t¥an a nore difficult denpdul ation
process. Based on this analysis, a probability of detection of 20% and fal se
detect;ﬁa .ofll@bmas selected. This requires an average Eb/No of 3dB. This

i s showh "AHA 20 ¥ tissed in reference to Fig. 4. 20 Table 2 shows a

cal cul ation of the probability of detection and false detection during the
time Td defined above. TABLE 2 25 30 Target E/lo (entire energy/interference
densi t y)-3dB PsEwlilpy doerainigs f &aUpYS HOCRND? esapPRiptipng states isg Wifslest t i on0. 01

Probability - ect ] ial: f£fB8. 00E-03 Nunber of trials in
Td462 Probab“fahnﬂ@q%wﬁsg@é%?{éf:%rgﬁg‘:’tﬁ%dg%sﬁe02 Probabi ity of false

detection for 3 segient atdbdst 00106 Regig ¢ fistindoafion sfa et eptunomcitionsal s462

ProbabiIityEPﬂefalseedeﬁﬁﬁﬁkﬁnn?qrITqi.QZE-O4ei § D% %005 -%9 Tosgﬁgyce t he

probability 8?’?3?%@‘5@ TR rER Seq b P 2 FECBCEYBAYRYES SFqui r ed

to validate a singhgodal8Chkiwbne HisnGmeckReReRamd tht Yir®indiatise, Meteehdons is

multiplicative in this case, the probabilgéy of a single false detection is
1

cubed. Tabl 18 sprongmeslel fprdetastipg theggemddedieationo (ener gy- per-chip per the
counting at least one of the detected first and second indications; and

determining whether the request to change communications states has been made

based on the counting,

2. The method according to Claim 1 wherein the determining comprises comparing a
number of counted detected second indications against a threshold of at least two

detected second indications.

3. The method according to Claim 2 wherein the counting resets if non-consecutively
detected first indications or non-consecutively detected second indications are received in

the at least one signal.

4. The method according to Claim 2 wherein the counting resets if the threshold of at least

two detected second indications is not achieved in a given time span,

5. The method according to Claim | wherein the monitoring comprises measuring the at
least one signal in the at least one first and second time slots, and comparing results

thercof to first and second thresholds for detecting the first and second indications.

6. The method according to Claim | wherein the first and second time slots are mutually

exclusive.



5 interference density, which is the SNR integrated over the entire chip)
required to achieve the statistics of Table 2. TABLE 3 10 Target E/103dB
Processi ng Gai n256 Burst Ec/1o0-21.08dB Average Ec/| o0-40.9dB Since ¥fﬁ ¢ 7005
heart beat channel is tine division nultiplexed (TDM in structure, %e
interference to all other users due to heartbeat users increases as follows:
Ef fective average Bo/lo (all HB users)Zl= 10* logi O(N)-40. 9, where Nis the
15 nunber of users. Thus for 96 users of a given base station, the average

total interference w burst Ec/lo or-2L08dB. mhlle this
i nvent i bn ha?ets%f‘éwdp&aﬁcwdew a??lgms BREFCEHRC Braset FheEngs FammpRiFdogs 8aks is;

preferred enyedhmRnicicliiel RYbuitidd ofthd het&@ed‘f“\gﬁr@ts@%dm{dlﬁﬁ%ﬁga%ﬂ!e'a' @fbn 20 in

the art that varlous changes 1n formand details may be nmade therein w thout
departing f rtbreshdid agd epequsst moh e ¢havmqnmnurem@m)a§t§w deysediby dgpspbngied

claims. 13 DE?t 9 %?fewe@ thanatlltoth t%eﬁ t%(ftgg F rsk Znd s]ecéﬁdlngaﬁgtgons%)mqee:} g(/gﬂ ning a

request to c ange communi cat1ons trons

system the thetthodgl conpri si ng: rece|V|ng at Ieast one signal having a first
indication of a first communications state, and a second indication for a
request to change to a second comruni cations state; nonitoring at |east one

first tgme shptnddq ARbRGL B hifie] firthef cdmithshftdh@ain@h Gredbnt|cBAfiunicafighssecond
time slot for detecting the second indication; counting at |east one of the

det ected fi rstte Andspoasondlelonainizg hatibe reguest taeaagntammynighions siates has r equest
to change cq%gyghggtlons states has been nade

9. The method according to Claim 1 wherein the first indication has a first power level and
the second indication has a second power level, and wherein detecting the first and
second indications is based on the respective first and second power levels according to

alternative criteria.

10.  The method according to Claim 9 wherein detecting the first indication includes
comparing the first energy level to a first power level threshold, and wherein detecting
the second indication includes comparing the second energy level to a second power level

threshold.

I1.  The method according to Claim 10 wherein the at least one signal is received in a single
channel, with the at least one first and second time slots being integrated in the single
channel, and with the first and second power levels being dependent on occupancy of the

respective first and second time slots.

12, The method according to Claim 10 wherein the alternative criteria comprises at least one
of the following: the first power level exceeding the first power level threshold, the
second power level exceeding the second power level threshold, the second indication
occupying the second time slots, the first and second indications occupying first and
second time slots in mutually exchusive code channels, and the first and second

indications occupy mutually exclusive first and second time slots.



based on the counting. 2. The nethod according to Caim1 wherein the
determ ni ng conprises conparing a nunber of counted detected second

i ndi cations against a threshold of at |least two detected second

i ndi cations. 3. The nethod according to Claim2 wherein the counti hyliledlts
if non-consecutively detected first indications or non-consecutively

det ected second indications are receivdd in the at |east one signal. 4. The
met hod according to Claim2 wherein the counting resets if the threshold of
at least two detected second indications is not achieved in a given tine
span. 5. The nethod according to Claim1l1 wherein the nonitoring conprises
measuring thgyeghethb®ASbr oS IR 2 fupthb & niris| B aRfusBRE ik st &hnd@Rd sREAQNd ti e
slots, and conparing results thereof to first and second threshol ds for

det ecti ng t hasdd ersa taaged pebeihity ¢friglestien.ons. 6. The nethod according to C aim
| wherein the first and second tine slots are nmutually exclusive. 13 DLC 2M
-21 7. The nethod according to Claim6 wherein the request to change

conmmuni At i ohis: _étAdesccbslinC@uSlech by fudkeainprging adfpdhg theaaeol] poher @etlect ed
first and second indications. above a given threshold, and a request not to
change connﬂﬁ?%%@1%Wgﬁ%Pﬁgé@hﬁﬁo%%ﬁ§@ ‘Y¥Ndetecting a repetition of fewer
than both the detected first and second indications above a given

threshol d. 8, The method according to Claiml further conprising changing a
pr esent | 5 onmlhsi eethodersordingitod lrim | adiprnside figst demewnicaiiony staats asstaadbequest to
change communi [ @ns. st at h .bee .12, +Ihe nmethod according to
Caiml whefg#g %L@eE?Péﬁcﬁﬁ P@%?P%ﬁsEggggﬁ?ygg%m%%MBr | evel and the second
i ndi cation has a second power |evel, and wherein detecting the first and
second indications |s based on the respective first and second power |evels
accor di Hy t of PeAneBed PG Gl b wheisth e Grshandsisgo EYRAP GRS LS Ao
wher ei n det gt Qgnhigcdiohstiafendi cation incl udes

17.  The method according to Claim 1 wherein the communications system comprises a code
division multiple access (CDMA) or orthogonal frequency division multiplexing

(OFDM) wireless communications system.

18. An apparatus in a wireless communications system for determining a request for
changing communications states and comprising:

a receiver for receiving at least one signal having (i) a first indication of a first
communications state, and (ii) a second indication for a request to change to a second
communications state;

at least one monitor for monitoring at least one first time slot for detecting the
first indication, and at least one second time slot for detecting the second indication;

a counter coupled to said at least one monitor for counting at least one of the
detected first or second indications; and

a logic unit coupled to said counter for determining whether the request to change

communications states has been made based on the counting.
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and second imdi¢adians.ons occupying first and second time slots in nutually
excl usive code channels, and the first and second i ndications occupy
mutual |y exclusive first and second tine slots. 13 DEC 2005 -22 13. The

met hod Zic corThe agpdrauCha@brdid@tof Clainh &9 whanjrsagl dogniadjesst ifmgnidoescsetta@id power

| evel based on a_target probability of detection. 14. The met hod .accordi ng
Lo Ol ai m 12 degrendrteofiber R oo Y REeCeE R bR B oHOSE] on o
target probapi diijdy Qe f@lape detection. 15. The nethod according to Caiml
wherein the first comruni cations state is a standby state and the second
comuni cations state is a payload state. 16. The nmethod according to Claim1l

conmuni cat i on tate. 16 . 0 di:
e N s S T

syst em conpri¢sesyeadeta@cta secindi isdications istiophehiaed &ss giveibige span.or t hogonal
frequency division nultiplexing (OFDM wrel ess comunications system 18.
An apparatus in a wreless communi cati ons systemfor determ ning a request
for changi Ng.GeMMAL Sa&bERRAS (St aine 33 AREk LAY dt HaBTincand G néafurdsQhe 4t€Cei Vi Ng
at | east one signal having (i) a first indication of a first
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thereof to first and second thresholds for detecting the first and second indications.

23, The apparatus according to Claim 18 wherein the first and second time slots are mutually

exclusive.

24.  The apparatus according to Claim 23 wherein said logic unit determines that the request
to change communications states has been made by detecting a repetition of the detected
first and second indications above a given threshold, and a request not to change
communications states has been made by detecting a repetition of fewer than both the

detected first and second indications above a given threshold.

25.  The apparatus according to Claim 18 further comprising a state control unit coupled to
said logic unit for changing a present communications state in response to determining

that the request to change communications states has been made.

26.  The apparatus according to Claim 18 wherein the first indication has a first power level

and the second indication has a second power level, and wherein said at least one monitor



communi cations state, and (ii) a second indication for a request to change
to a second comunications state; at |east one nonitor for nonitoring at
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29.  The apparatus according to Claim 26 wherein the alternative criteria comprises at least
one of the following: the first power level exceeding the first power level threshold, the
second power level exceeding the second power level threshold, the second indication
occupying the second time slots, the first and second indications occupying first and
second time slots in mutually exclusive code channels, and the first and second

indications occupy mutually exclusive first and second time slots.

30.  The apparatus according to Claim 26 wherein the second power level is adjusted based on

a target probability of detection.

31 The apparatus according to Claim 26 wherein the second power level is adjusted based on

a target probability of false detection.

32, The apparatus according to Claim 18 wherein the first communications state is a standby

state and the second communications state is a payload state.

33.  The apparatus according to Claim 18 wherein the first and second communications states

are data communications states.



said logic unit for changing a present comruni cations state in response to
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36.  The method according to Claim 35 wherein the at least one selected indication being
transmitted comprises a plurality of selected indications, and wherein the plurality of
selected indications are transmitted consecutively in expectation of being counted as

consecutive indications by the receiving system.

37, The method according to Claim 35 wherein the at least one selected indication being
transmitted comprises a plurality of selected indications, and wherein the plurality of

selected indications are transmitted in a given time span.

38.  The method according to Claim 35 wherein the at least one selected indication being
transmitted comprises a plurality of selected indications, and wherein transmitting the

signal comprises multiplexing the plurality of indications in time slots in a signal channel.

39. The method according to Claim 35 wherein the at least one selected indication being
transmitted comprises a plurality of sclected indications, and wherein transmitting the

selected indications is performed in at least one of the following manners: in mutually



are data conmuni cations states. 13 DEL 20 -25 34. The apparatus according
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sel ecting indications associated with-Zmmuni cations states, the selecting
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43, The method according to Claim 35 wherein the respective power levels are based on a

target probability of false detection.

44, The method according to Claim 35 wherein the communications system comprises a code
division multiple access (CDMA) or orthogonal frequency division multiplexing

(OFDM) wireless communications system.

45.  Anapparatus in a communications system for making a request to change
communications states and comprising;
a selector to select indications associated with communications states, the
selecting being based on respective power levels of the indications; and
a transmitter coupled to said selector to transmit a signal including at least one of
the selected indications to a receiving system, the at least one selected indication being
counted by the receiving system for determining whether the request to change

communications states has been made.

46.  The apparatus according to Claim 45 wherein said selector selects a plurality of

indications, and wherein the plurality of selected indications are transmitted



excl usive code channels, in mutually exclusive tinme slots, in vacant tine
slots, with respective power levels, with a given repetition rate, and as a
non-coded carrier signal. 40. The met hod according to Claim 35 “her%éﬁL%mﬁ
comuni cations states conprise at |east one of a standby state and
payl oad state. 41, The nethod according to Caim35 wherein the
comuni cations states are data communritations states. 42, The net hod
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49.  The apparatus according to Claim 45 wherein the at least one selected indication being

transmitted comprises a plurality of selected indications, and wherein transmitting the
selected indications is performed in at least one of the following manners: in mutually
exclusive code channels, in mutually exclusive time slots, in vacant time slots, with

respective power levels, with a given repetition rate, and as a non-coded carrier signal.

50.  The apparatus according to Claim 45 wherein the communications states comprise at

least one of a standby state and a payload state.

51.  The apparatus according to Claim 45 wherein the communications states are data

communications states.

52.  The apparatus according to Claim 45 wherein said selector also selects the indications

based on a target probability of detection,

53.  The apparatus according to Claim 45 wherein said selector also selects the indications

based on a target probability of false detection.



time span. 48. The apparatus according to Caim45 wherein the at | east one
sel ected indication being transmtted conprises a plurality of selected

i ndications; and further conprising a multiplexer coupled to S?&ﬁt ﬁ@ector
and to said transnmitter for nultiplexing the plurality of indi' d

time slots in a signal channel. 49. The apparatus according to Claim45
wherein the at | east one selected indi-¢&tion being transmtted conprises a
pIuraIity of selected indications, and wherein transmtting the selected
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standby state and a payload state. 51. The apparatus according to C aim45
wherein the comunications states are data conmunications states. 52. The
apparatus according to Claim45 wherein said selector also selects the

i ndi cations based on a target probability of detection. 53. The apparatus
according to Claim45 wherein said selector also selects the indications
based on a target probability of false detection. 1 3 DEC 1005 -28 54. The
apparatus according to Caim45 wherein the comuni cati ons system conpri ses
a code division nmultiple access (CDVA) or orthogonal frequency division
multiplexing (OFDM wreless communications system



