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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 Intemet and private intranets, but also wireless access as well.

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

There still is no widely available satisfactory solution for providing low cost,
high speed access to the 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



schenmes such as CDVA do provide sone neasure of asymmetrical behavior for
the 5 accommpdati on of data transm ssions. For exanple, the data rate
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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 beshared. This is quite dissimilar to the traditional environment supporting data



typically intended to be shared. OQther factors to consider in the design of
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browser programthen sends the web page address data, which is usually 100
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traffic WO 02/ 1020 ab%?‘?ﬁﬁﬁﬁ%‘i%ﬁ?‘}’ t¥1é nature ot}amost empEoyees 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 allocated in an error-free manner. For example, a base
station should not allocate traffic channels to a field unit when a request for traffic

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



-4 channels to a field unit when a request has been made. Such a request is
made by the field unit when the field unit is enployed by a user to send
traffic daDaztaess renote network node. I n one applicati oRCTAISDZ/#883N1 SSi ON
of a marker in a tine slot over one channel 5 indicates a request by the
corresponding field unit to go active., That is, transm ssion of a nmarker
in an assigned tinme slot indicates thdt the field unit is requesting that
reverse link traffic channels be assigned to the user for transmtting a
data payload fromthe field unit to the base station. This pres s that
the field unitchpanghyteadigld ynit when h@%@%ﬁ’&%@e% le. Quehprequesids maﬂgﬁyi el d
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| i nk channel s to Indica nit"1s not requesting to be
pl aced i n the ragbieutwdttewodéor exanple, the field unit does not want to
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remain i nactive butin€PaaPREAToe@ ANERISPIRE Oha Brrlsr 4 F‘Bﬁle%"ttol’fﬁrtorterfila‘?l?eil d
unit can  iqmedialel y reg@eﬁ%g'tﬁleeco%ngio'ﬁdﬁa}g U ufP IR actide. TTRatGl tRAEmAGRA. the
present invention I nproves perfornmence tor detecting a signal having a

mar ker, or i ndifaahdrRer,in@h assigredu@sd sldtandibaaghacthefield wat is oamestigf thst, for
exanpl e, by nmaking a neasurenent of the indications to determne that a
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given 20 tine span. sYs y further i nprove
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state (i.e., steady state or "control hold" state) versus a .request state
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subscri ber univanptOrardatt dathens tdeat liakanaelkl. Rahagthe ffdd aiit eqdests o a CDVA
systemin a heartbeat with request channel using a second code in the

reverse |ink tremaingpassive batsysehromiged withdke hase station so Hablie diekd ymkcansi gnal (s)
wth a repetit.ion anq onal differ power |levels in a manner that
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a base stati dwngl‘}balt%%gﬂac?‘ﬁeagﬁr Ia;'tl(allil)bll’neos O? t he present 1 nvention
det er mi nesjs| requegdh 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.



30 to change communi cations states with a reasonably high probability of
detection and a reasonably |ow probability of false detection. WO

02/ 102098wB@ThWseR/ 18877 -5 The teachi ngs of the present PCRSNY/issn7 ar e
conpatible with 1xEV-DV systens and |-CDVA systens, but general enough to
support systens enploying various other comrunications protocols used in
w red and wirel ess conmuni cati ons sysSrem;. Code Division Miltiple Access
(CDWVR) systens, such as |1S-2000, and 5 Othogonal Frequency Division
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di agram of a ®ODMYRWGRIdsS eabatsd fdwbik (MANDNmia edployesitupsiodennt of ttiche
present invention nmay be deployed; Fig. 2A is a schematic diagramof a

subsyst em enplpossent ipyerdiobase station in the comuni cations system of Fig.
1 used to determ ne whether a reverse link signal includes an indication
for a request to change communi cations states; 20 Fig. 2B is a flow diagram

of a process gxEEEPESORTETIONOE THECDRAGVINGS he subsystem of Fig. 2A; Fig.
3A is a signal diagramof a 1xEV-DV signal with a first marker indicating

“control hold and Bhedersgnidgmnd Rther phjeits eaturgs and advgotages efghgmvartiqne' ;
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like reference characters refer to the same parts throughout the different views. The
drawings are not necessarily to scale, emphasis instead being placed upon
illustrating the principles of the invention.
15 Fig. 1 is a schematic diagram of a communications system in which in an
embodiment of the present invention may be deployed;

Fig. 2A is a schematic diagram of a subsystem employed by a base station in
the communications system of Fig. 1 used to determine whether a reverse link signal
includes an indication for a request to change communications states;

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

Fig. 3A is a signal diagram of a 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

25 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. 3Cis a signal diagramof an alternative enbodi mrent of a reverse |ink
signal having the indications; and WD 02/102098 PCT/ US02/ 18877 -6 Fig. 4
is a plotwofozadmpal -t o- noi se rati o versus probability of aeramsoz/ms7t hat

may be used in determ ning energy levels of the indications in the signals
of Figs. 3A-3C. DETAILED DESCRI PTION OF THE | NVENTION 5 A description of
preferred embodi ments of the inventiofi-follows. The cost of nmissed or
erroneous detection of Heartbeat (HB) and Heartbeat w th Request to Go
Active (HB/RQST) signals is costly. If a false detection occurs for HB,
power control comrvéirgld iaadlot ofigpldomaise datioseds pupbablityf Basetion et on  and
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resources will be assigned to a user when the resources are not needed,
which results in wasted capacity. Traditionally, if a very |ow probability
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assigned to a user when the resources are not needed, which results in wasted

capacity.
Traditionally, if a very low probability of false detection is important, a

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

20 For instance, if the P(fd)= 0.01 and if three detections in a row is specified to
be made before a “Valid Detection” is determined, the overall P(fd) = (0.01)"3 or
0.000001. This is less costly for detection as the probability is much higher to start
with. For instance, if the single detection probability is 0.9, requiring three
detections lowers the detection probability to 0.9 ~ 3 or 0.72, only a slight reduction.

25  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 épplied

and not intended to be limiting in any way.



applications. It should be understood that the HB and HB/ RQST signals are
exanpl es of signals to which the teachings of the present invention may be
appl i ed wod2no109$ ntended to be limting in any way. WO 02CTOX0283877

PCT/ US02/ 18877 -7 The signals to be detected and counted (i) may be
successive - either in time or by user allocated slot in a TDVA system
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23 maintains wireless comunications links with each of a plurality of
field uni e 4amditionpihe systpmoaprkeon pated andengp-gatedesignalini t s 42) as shown. Such
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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 (collectively, 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, 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

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



conmmuni cations between an interface 50 and a network 20. Typically, the
network 20 is a Public Switched Tel ephone Network (PSTN) or conputer

net wor k, WOooR/162998 t he I nternet, internet, or intranet. ThecCrruserissce 50 is
preferably coupled to a digital processing device, such as a portable
conmputer 12, sometinmes referred to as an 30 access unit, to provide

wirel ess access to the network 20. Cohsequently, the portabl e WO 02/102098
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The reverse link 65 includes at least five logical channels 55. As shown, this
includes a heartbeat standby channel 55HS, 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.
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repeatingisnN 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 i 177a, epoch i+/ 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
30 185 in the request channel S5R in the first epoch 177a, a signal 185b in the request
channel 55R in the second epoch 177b, and possibly additional epochs. In the third
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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 55R 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 S5H is
“Inactive”, but the request channel 55R is “active”.

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

30 may be based solely on the respective energy levels of the heartbeat and heartbeat-
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15 system performance, on 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 (iii)
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

20 function of probability of detection for a single pulse, with the false-alarm
probability P(fd) as a parameter, calculated for a non fluctuating signal. It should be
understood that alternative parameters or factors may be used to establish or define
the transmitted power levels of the indications.

At the circled point 200, the signal-to-noise ratio is 3 dB, P(d) = 20%, and

25 P(fd) = 1%. To increase the probability of detection for the same probability of false
detection, one simply needs to slide the circled point 200 upward along the same
probability of false detection curve, which suggests that an increase in the signal-to-
noise ratio is used to improve system performance and, thus, improving the
likelihood that the request signal will be detected quickly.

30 Before providing an example model and discussion regarding example

Heartbeat standby 55HS and Heartbeat Request Active SSHRA energy levels for the
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so a di scussion
15 55HS. A correlator 115 uses a despreader 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., absolute value of the signal

20 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
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

25 point, which can cause ambiguities in determining the energy of the signal in the
absence of the non-coherent combination.

The output from the heartbeat channel processor 112 is a heartbeat energy
level, and the output from the request channel processor 114 is a request energy
level. Each of these energy 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.



of just the heartbeat channel processor 112 will be provided for brevity.
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present 15 or false signal. An example of a process executed by the state machine is depicted
in Fig. 2B.
Fig. 2B is an example flow diagram of the state machine 145. The example
state machine 145 starts in step 205 when the detection processor 110 “boots up.” In
step 210, the state machine 145 initializes counters that are used to determine if a
20 detection has occurred. In step 215, the state machine 145 receives the output from
the hypothesis detector 140. After boot up, the state machine 145 may act as an
‘interrupt service routine’, beginning in step 215, upon receipt of any output from
the hypothesis detector 140. The counters are cleared (i.e., set to zero) upon a
determination of a detection or a non-detection to reset the measurement process
25 without a re-boot of the detection processor 110, as discussed below.
Following receipt of the output from the hypothesis detector 140 in step 215,
the state machine 145 determines whether the output of the hypothesis detector 145
is 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



10 invention. In other words, the heartbeat standby channel 55HS and

heart beat request active channel 55HRA may be processed directly by the
state macwWpDre/114%8t o0 deternm ne whether the field unit 42&CraSoripsesti ng to
go active. Mre detail is provided follow ng a description of an

enbodi nent of the state machine 145. In this particul ar enbodi nent, the
state machi ne 145 out puts a Bool ean tlfue 15 or fal se si gnal . An exanpl e of
a process executed by the state nmachine is depicted in Fig. 2B. Fig. 2B is
an exanple flow di agram of the state machine, 145. The exanple , state
machi ne 145 sgoaﬁ‘tt’é’e?ﬁo@t@%ﬁ?lé@n\‘/w@ﬁ- [fiiae @Fé?cé’é’f‘iCBHmﬁ’i‘gQ?éé’Qggxcﬂ%t boots up."

In step 210, %,}eggolgté@fe& tﬂ@s‘fﬂiﬁﬁc}kﬂélhﬂ& 'Iﬂ% &S %ﬁ%%fiﬁttg%ce%%n%@fj to

determne if ection has occurred. In step 215, e state nachine
145 recei ves éutputdidrptie Hypothesit Hetettypdithesi s det ect or 140. After boot up,
the state machine 145 may act as an __i nterru%%servi ce rout begi nni ng

in step 215, upon FeREIHS t_@freféﬁff’ Bygt 3Rt 1 Sep éh$9%?qu§h%fl§8’gf@€‘§or 140.
ihe count ess Qg £RYiEHelimified nd3h bE R £GIAL, HRAMALERILRFLNAS] on. Of a

detection or a non-detection to rese measur enent process 25 without a
re-boot of thentiatechisep 2050 GessP223), 16k stats neicBined4& dhdperheus a Rod-detactivm

recei pt of the output fromthe hypothesis detect 3r 140 in step.215, the
state machi neconntsrqdt emdHe e defsaniation anyleasde Whethen@e mopulelsedens det ect or

145 ‘is ar eq&%ﬂer %;cCC%ds a tH %%gﬁ;jgg%h&%ﬁ%tgté{g mlachihf 1¥8onthRiE in' state

machi ne 145 continyes if s Ich a detection counter 1
i ncrenent ed. 237, & @hicR4ke sthtb enadhine A5 egports @ nondeteetion sf £ vegastad gagai nst a
threshold. If the detection counter exceeds the threshold, then, in step

250, the dPatectivachy e fieldniedisr disthg ngedelcetigheayntes dosspl g3¢ect dhanp
02/ 102098 PCT{h%Jeggg@l&@X?he s'ta?télnﬁglaiﬁﬁéy&% tianQ ~O|tsga$ jllst_al d unit 42a. |If the

det ecti on coun bes not excee res then the state nmachi ne

145 returns to st epolblbngBdpyed S srdt250] the stavemadtondbyS5 cledss fhetcofutorynihhe
hypot hesis detector 140, Continuing to refer to Fig, 2B, if, in step 220,
the out put of stem@hypPevigdhestats mpchinetldp ta desest Julyes apqrepts o BRECVE B a

(hSaest X ORR RR BE ITER-R0, S cGaRL RUGR Bt P 225, 10 step 225

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.



counter. In step 230, a determnation is made as to whether the
non-detection counter exceeds a threshold. If yes, then the state machi ne
145 contiwoag/1dmwIstep 235, in which the state machi ne 1l4Pcmaporis7a
non-detection of a "request to go 10 active' by the field unit 42a. If the
non-det ecti on counter does not exceed the threshold, then the state

machi ne 145 continues in step 215. FIPT owi ng steps 235 and 250, the state
machi ne 145 cl ears the counters in step 255, aI | owi ng the state nachi ne

145 to detect future ° requests toﬁ%(s) actjve' . the field unlt 42a. In
step 260, the st atRBelsgug againtadisds in i@lt%tod’ét”ééh? Fatecrarhingrl4P 4o ysed by

the state maclyned&Rmy 9@*@&95@ A PN WA USRLS RSN O - BqudsPHES! T O

go active' have been 'rec tection processor accordl ng to
a given criteidtiae’ Tﬁbﬁ)y@bt}ieﬁlﬁﬂ&e&@ﬂlﬂﬂs@fso&ﬁmld)@ﬂm i ncludi ng a given

nunber of consecutive detections, %ol en nunber of detectjons in a given
ti me span, or a raT?éetSﬂnlﬂéﬁ‘@&fiwl( siaERIgEnb dhs peth eﬁllstdéPeﬁtQﬁ% non 20
counting bgse y r a request
is being ?rade {Eg go ac f&bgtlg@uFﬁpe %ﬁ‘ﬁﬁ}‘%‘g rﬁﬁh&r agsl)gho t g request

signals. It shgotitsieleteordensd oadpirbed fist e@rggahwlememhﬂd aganst sheofirstisi ng
counters or other criteria may be used by the state nmachine 145. For
exanpl e, the ewsgyelensléhs neeartheat epergy leyel) g epmparerdswond engey k¥gl count er

vari abl es, Ortll_:S’) Fﬁd a%g?ig%?tﬁg 9608 d Q&&@ggvat(?gd%ﬁgestt @ﬁz{}g{/jg&?ljof or determ ni ng

a detection an recervin m t he hypot hesi s

detector 140, the Emngsleteﬁergpﬁevslttmeehmﬁgaﬁm WAfhrrayomparethohedabeat! rom t he
heart beat channel processor 112 or request channel processor 114. Further,
in an al t dPnagtergy lendgad mquqsh@lesgyd@éel gechiRand 45 dBaiespectively| Jd@ed in

conbi nation with the 14 18877
-15 Referri ngelha%?l lﬁv?lgpﬁéf (%Z%\gy g%?{a’ngnglte %tg}lsj)sp%de}%%?%t Cégp#%g I ne 145

to ascertai N mhngéy, @mdhtaatb\aéddtdn avkeisettedt fosvek neezleg wihidH méPBe teporteki ng a
“request to go active', the hypothesis detector 140 is also enpl oyed. To

det erm ne whi bshthgufghbm(létp th@bespétaﬁpeeémthe hepstbpatistang by plangek &t rf0r14o 5
| ncl udes | og & ance r.tnttllleocpasse OF 2k ef energy evgl’ callculf}n% anﬁ%gﬁlbgrllgo%r th%ﬁ&%lﬁe nt, the

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

20 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 determine whether to change the state of the communications
system, which is the state of reverse link traffic channels between the field unit 42a

25 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 42a, then the state machine 145 outputs a signal to a processor
(not shown) in the BTS 25 that is responsible for providing the portable computer 12
with a traffic channel 55T. In one particular embodiment, the BTS 25 allocates the

30 traffic channel 55T if the number of consecutive request signals is determined to be

two or more consecutively. Alternative criteria have been discussed above.



hypot hesi s detector 140 conpares a first energy |level threshold against the
first energy level (i.e., heartbeat energy |evel) and conpares a second
ener gy | ewelo2/1bdepeshol d agai nst the second energy | evel (IPCEFUSOZ/ESFAESE
energy |level). Exanple energy |level thresholds against which to conpare the
heartbeat 10 energy |level and the reﬁyest energy level are 9 dB and 11 dB,
respectively. The energy |level thresholds may be dynami cally sel ected,
predeterm ned, or applied in another manner , such as based on a

transmtted power |l evel, which may be_re orteg e field unit _to the
base station over QR&etsERpd B’eréfer%&cﬁﬁ%lgﬁg falhf Fa@%ha%?l ProcssosAde. In the

case of he CRALGYheel ofakall Al o AAMEATRAELSP Mg hFLE 'c5rfﬂog[u§'&fjor15

second energy l'eve endent “On occupancy s In the
signaling chassigiled$) a us@derttfiattrieni®irgarpdcchpancg of time slmensyjzl tb endédatd theeshol ds
can be based on an expected or_ specified _nunber (& "1 s used to
indicate a ' rEquesio ?W@%CWW@&U%}S stafes. ilm angginRodmeny thesdetecing epmin i n

i dl e node. d Us
pat ontAppri c st BEpRRReel SRy of BERNGEHTuiTe U ARREE shdh SBR[
t han heart beain IRg§l8Bsdnd '3y Proctor, J., filed concurrently herewith, the

entire teachings of which are incorporated herein by reference. As
di scussed above, tAdeesibagk %008f(n‘?tr$éo‘f‘i9)p‘8?}‘@% P@P]&é?‘%@t"éj‘ﬂselthle hpartheatasur ed by

the state mc&ﬁa@xﬁelﬁéce??otreirlwﬁgf revéfpgét b nn{egpr%P&Q&el 141G bi! % tl%” g

conmuni cati ons reverse raf fic .channel s

bet ween t he feﬁnq)w;maﬁedékﬁatha&oaMdbmgjamel Gttt heuntb2dt. chEmrel eXIamhbe |f t he
hypot hesi s detector 140 determnes that a "request to %o active'

send a datld t indggsaHonditanobLRe inesraletele 153 mRy be adiyaipdhgnd thgienersy l@h@ f| el d

unit 42a, the 5 , (not
Shown) 1 t nelgtetSiguEhyTRE MRS & Gl & fe BAEERIES
conputer 12 @f thB hdarteaf érid(‘re«?tb@ ﬁ{alﬁ’ﬁa'y alkbOadjustad by thel faédbaﬂbm;me nt, the
BTS 25 allocates the 30 traf nnel 55T if the nunber of consecutlve

request si gnaPsher feedbackimieayse ) e numh@r erwﬁﬁ?@étl&w&%a@w'isﬂﬁor Al ternative
criteria have %Fc Jroggggcédnsc%%ge ct))ro %relaf_l CH uf“t?)% C(;Ii/ ty %gl%/ltilé%q' (iuest 16 As

described in 9 annel processor 112,
request channsbndlé mslﬁareask%r dadieasby. psﬁdlﬂsfesmek %‘dp(}ha}lé& aovynrgnd or

configured or
message to transfer information between the BTS 25 and field unit 42a that includes
information regarding the pulse repetitions or power levels of the heartbeat and
heartbeat-with-request signals transmitted by the field unit 42a.
As discussed above, the first communications state may be a standby state
20 and the second communications state may be a payload state. In other systems or
even the same system, the communications states may refer to other communications
states, such as a request to change base stations, power control signaling, and so
forth. The use of different signal repetitions or energy levels in signaling as
described herein is applicable to wireless, wired, or optical communications systems.
25 In either case, the communications states may be used in voice or data
communications systems.
As also discussed above, the second energy level may be based on a target
probability of detection, false detection, or combination of both as discussed in

reference to Fig. 4. In other words, the field unit may transmit the request signal at a

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



designed in a manner that nonitors an occupancy of time slots used to
indicate the request to change conmunications states. In one enbodi nent,

t he det ecwpDrg/18op$1cl udes nonitori ng occupancy of nutual | yPEXAISO%i18827 code
channel s, such as shown in Figs. 3B and 3C. A feedback | oop (not shown)
may be enpl oyed to cause the heartbeat, channel processor 112 and request
channel processor 114 to be "adapti Ve 7 For exanpl e, based on the received
energy | evel of the heartbeat channel 55H, the 10 integration tinme of the
integrators 125, 135 may be adj usted,  and. the ener |.evel , threshol ds used
by the hypot heaTespepingtignal1agore ratodfpa given Frast W‘ﬂ%béﬁwﬁglet?fé\?@r g?seof t he

heart beat and S | : Al d;ysi ed by the feedback | oop.
Q her feedbacﬂétfgfgl;/bﬁtgru@etg???é% e nﬁﬁ%@rregg?gcdg'sécuti ve pul ses required for
a detection to beAnneslgsisathybe wWatoaasthd transnfissidn ptveemnarmuetbeodf t ransm tt ed

request 15 signals to be increased or decreased. Such a feedback | oop may
use a conmandTarsmitiedindigations, oy the deedbackineshapismgHsystedebnve maYy BTs 25 and

field unit <42 j i nf i o di titions
or Cpownr | SvapupRfd {ai BSiRunlcRh TSN ATof GAGHEUIEEHE GnRYS SarbERE |
transm tted byeHahidr ko a$ b have thed2eeivelisendigyderedeal thd dMdécatibheadhiavsta

communi cations state may be a standby state, 20 and the second

communi cat i onBredetamaingdh§igna-ta-newe ryiy this previding the desired probabity ¥  even the
same system ﬁggctl%gm'ﬂl?@{lét@&%nﬁﬁ?zﬁﬁéﬁe&my refer to other comunications
states, such as a reques 0 change base stations, power control signaling,
and so forthsmMioeAdgseNof different signal repetitions or energy levels in

signaling as described herein is applicable to wireless, wired, or optical
conmuni catiPons sysfewpulagign for agpyaies kawes conductedwhersitbaravenns ligk it es my be

used in voice_or i I i e, the
cecond enor gy S e S REWEL Gl AEa e Mnafi B 5F, ¢ RE HaRGHe AROY™
fal se detecti ghownOh RR@TBARKT bOshottier bfelvfasmeiunivagssdlinksighatihgr ence to Fig.

4. In other words, the field unit may transmt_ the request signal at a 30
gi ven power |evel Birstathgiease twripgsampbensghatdese pean radedar thisemylationd t o

achi eve a VO Plzrét,l 1(3302\7£73691'8cOIE)tg%I-l/igJ §Qe%/ojn8a8 ngbfn%tzon of detected paths or in a single path.

15 Power control is performed even when 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 correct 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.

Slew Distance for 1 chip 814 ft
Handset Velocity 60 mph
Handset Velocity 88 ft/s

25 Chip Slew Rate 9.2 chips/s
Heartbeat Rate 50 HB/s
Heartbeats/Td 462

TABLE 1.



correspondi ng signal-to-noise ratio for a given target probability of
detection, false detection, or both as discussed in reference to Fig. 4.
An anal yswe omxag20be used to set the transm ssion power or ROFES2/08877
transmtted indications, or the feedback nechani sm di scussed above may be 5
enpl oyed in the comuni cations system for causing the field unit to change
its behavior so as to have the recefhfed energy levels of the indications
achieve a predeterm ned signal-to-noise ratio, thus providing the desired
probability of detection and false detection paraneters. SI.MULATION 10 A
sinulation for a rbvEbiel)thakmgpsrieddducdemedaethe neHed prgrayiieh psigle s
assunmed to haye power . cont . : xanpl e
fypes. shoun [ Braeu S AEB, sEHa o0 Pl IR bR Ko Rhs AR of gvaPar

si gnal i ng. Fi pSthe sighalli€ sledwiedidie t@amuement@Tshd Vehicld albld &ehowshiet drerout hi s
sinmulation. First, power control is used on a conbination of detected
paths or in aokevsyl 402atlses mussbersgeived withgery kigh prabgbihigyorathens sk af

positive detegction is not i eved. Second, the probability of detection
was set togacﬁﬁg$gh%§?%%mﬁ@ﬁﬂ%sg%ﬂhigh enough rate to ensure that power

control is perfornBgeadnithie calRulag6k, thé Giicshold bF deleatiod Was st it 4 @bld
required to track the received signal. Table 1 shows the rate of detection

required for deteitiogifalspdetactiomamplabilities te-a., Fizn4y eWihdle d abis i s definpsyfor r om t he
hase StaLion RS0 TR AR A3, Al PR phep b ERE LS
ft Handset VgiegiohYardbtBéutlyHaRese bydel rehitivyly 8Bort bhsuR>fGe) Siew ddat e 9. 2
chips/s Heartbeat Rate 50 HB/s Heartbeats/Td 462 TABLE 1. WD 02/ 102098
PCT/ US02/ 1887 the gtgtistical independence of the fading from heartbeat pulse to heartbeat pulse.
While the individual pulse probabilities of detection varied significantly, the
overall results were not seen to vary significantly by more than a factor 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.

Target E/lo (entire energy/interference density) 3dB
Probability of detection 0.2
Probability of false detection 0.01

25 Probability of detection for 3 Sequential HB 8.00E-03
Number of trials in Td ‘ 462
Probability of no detection in Td 2.44E-02
Probability of false detection for 3 sequential 1.00E-06
Required no false detection trials 462

30 Probability of false detection for Td 4.62E-04

TABLE 2.



In Table 1, the tinme period Td is defined as the period over which a single
heart beat pul se nmust be detected to ensure the signal is tracked as the
time of awoiogab2090f the signal is skewed due to novenent @CTiuse2/vsshi cl e.
Table 1 shows that one out of every 462 pul ses nmust be received with a
very high probability or there is a risk of 5 losing the tracking of the
signal. Based on this calculation, tHe-t hreshol d of detection was set from
a table of detection/false detection probabilities (e.g., Fig. 4). Wile
Table 1 is defined for Additive Wite Gaussi.an Noi se (Am it is
expected that the pesshiss theprekpbyity ofitissdeteston trep sgqush {pelignsgvqred over

a relatively shor nm fo. 1] N, S cl . | st lcal
i ndependence rgflu]tr%%%fve'ilg?%tﬁgfs} J@eet%c-r{ltla 'egln%gﬁjfé?er&?%ﬁﬁg%?? %geta@%c&})gée:g Wi | e
t he indi vi duaiupiplisgtiveria b ichde] the pravabiliey €4 single Calsd dddeciogns fubeant 1y, the

overall results were not seen to vary significantly by nmore than a factor
of roughly 50% i nTetie 3|bglashealcwdates e avarpgmbc/KyfspereyPaT-FRIP PERdeaver age

° : : : . d
oughly 15tie. TOYtestitg kLT BFGHEF e SRRE R Gy (VM RTid () AR 0 1

detection progdsseltid figtistichanTavlepre difficult denodul ati on process. Based
on this analysis, a probability of detection of 20% and fal se detection of
1% was sel ected. This requires an average Eb/No of 3dB. This is shown and
di scussed in ref er;gnrcgtéﬁ;o Fig.4. 20 Ta?l e 2 sho a calculation of the
probability of det Eron and fal se detection duri ng the tine Td defined
above. Target FE/ | opfRedsingegGanergy/intezference density) 3dB Probability of
detection 0.2 Probability of false detection 0.01 25 Probability of
detection for 3 SeBushEt/d@ HB 8. 00E- 03-21M¥nmber ofBtrials in Td 462

Probabi | i of no detectj in Td 2. 44E; Probability of false detection
for 3 seqhénti al 1%6r§gﬁggﬁﬁequi red nolif(%zse det(Z%i on trials 462 30

Probability of false detection foTABUER.62E-04

Since the heartbeat channel is time division multiplexed (TDM) in structure,
the interference to all other users due to heartbeat users increases as follows:
Effective average Ec/lo (all HB users) = 10* 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 -21.08dB.
While this invention has been particularly shown and described with
references to preferred embodiments thereof, it will be understood by those skilled
20 in the art that various changes in form and details may be made therein without

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



TABLE 2. WO 02/102098 PCT/ US02/ 18877 -19 To reduce the probability of
fal se detection, three sequential detections were required to validate a
si ngl e deweakilae98 Si nce the probability of fal se detecti oRETITGS02/18877
multiplicative in this case, the probability of a single false detection is
cubed. Table 3 below cal cul ates the gverage Ec/l1 o (energy-per-chip per the
5 interference density, which is the™SNR integrated over the entire chip)
required to achieve the statistics of Table 2. Target E/1o 3 dB
Processing Gain 256 Burst Ec/lo -21.08 dB 10 Average Echo -40.9 dB TABLE
3. Since the heartbeat channel is ti meCHANMS on nul ti pl exed (TDM in
structure, the interference to all other users due to heartbeat users
increases as follows: Effective average Ec/lo (all HB users) = 10*
| ogl Q(N) - 40. OwhathRrotaiMed $s:t he 15 nunber of users. Thus, for 96 users of a
gi ven base station, the average total interference will equal the burst
Ec/l1o or -21.08dB. Wile this invention has been particularly shown and
descri bed wt refe ' t o ' be
under st aod by 't hosd STt TURE S E SRR o BRRA for Bk Bflme b oot 20
details may be nadehdnget&hmunichtienststdls ply hiethgd tomprisihg: scope of the
i nventi on enconpassed by the apﬁ)ended clainms, WD_02/102098 PCT/ US02/ 18877
-20 CLAI MBS What is cl afessiyingsat lepst qng signg) havingsasfishipdinsfienef st system a
met hod for det er mi ping, g LEGNRRke 4t 2 SOORPRIEIBIRE 34 R0 AR o hhe
met hod conpri si ng:

second communications state;

counting at least one of the indications; and
based on the measurement, determining whether a request to change

10 communications states has been made.

2. The method according to Claim 1 wherein the step of determining includes

comparing the number of received second indications against a threshold of

at least two.
3. The method according to Claim 2 wherein counting the detected indications
15 resets for non-consecutive detected indications.
4. The method according to Claim 2 wherein counting the detected indications

resets if said threshold of at least two second indications is not achieved in a

given timespan.

5. The method according to Claim 1 further including monitoring at least first
20 and second time slots for said first and second indications.
6. The method according to Claim 5 wherein the detecting includes applying

independent thresholds for detection to the indications.



5 receiving at |east one signal having a first indication of a first
communi cations state and a second indication for a request to change to a
second cowpuwpileaps ons state; counting at | east one of thePCmdiSoezt1880ns; and
based on the measurenent, determ ning whether a request to change 10
conmmuni cations states has been made. 2. The nmet hod according to Caim1l
wherein the step of determ ning incl tfdes conpari ng the nunber of received
second indications against a threshold of at |least two. 3. The nethod
according to Claim2 wherein counting the detected indications 15 resets
for non-conseduti v@h@léleﬁ@flé‘écqfﬂlégé‘apg%lﬁsiWhe.remﬁ’ée hweslas Headiteally to daim
2 wherein counti nge;gq Si{jeet ected indications resets if said threshold of at
| east two second i Adications is not achieved in a given tinespan. 5. The
met hod according to Claim1l further including nonitoring at least first 20
and second tine slots for said first and second indications. 6. The net hod
accordi ng to & ai nibe mstodiagcarfias de Clam Tighsraia afaeeeshionbengsy i ndependent

t hreshol ds for detection. t i.ndi { Qn : USO2/ 18877
-21 7. The net hod g%%@ggﬁcétgoﬁsgﬁésg?%:’nﬁg&\i/\gyegeet?ér{lﬂtg%% #%grr%%%f@gﬁ are nutually

excl usive. 58. The gmbh@thdameieniboge b @ivehahrashdldyaad airequastmyuediang® change
communi cations states is caused by detecting a repetition of the first and
5 second i ndi cat i opemENBigatinsgiajesis eansed Mofdectiigd rapstiigned fewdthandatiange

conmmuni cat i ons sta%]%ggi%tzang%?%%gig 1ca91%§1? c!\@%événetﬂlee%élhon of fewer than

both the first an n catrons above 7a given threshold. 9. The
nmet hod according to Caim1 further including causing a present

conmuni cations state to change in response to a determi nation that a
request 10 h8s be&he mgthed according to Claim 1 further including causing a present

communications state to change in response to a determination that a request

10 has been made.

10.  The method according to Claim 1 wherein the first indication has a first
energy level and the second indication has a second energy level and further
including detecting the indications based on the energy levels according to

alternative criteria.

15 11.  The method according to Claim 10 wherein the detecting includes comparing
the first energy level against a first energy level threshold and comparing the

second energy level against a second energy level threshold.

12.  The method according to Claim 11 wherein the detecting includes integrating
time slots in a signal channel in which said at least one signal is received,

20 said first and second energy levels dependent on occupancy of time slots.

13. The method according to Claim 11 wherein the criteria include at least one of
the following: the first energy level exceeds a first energy level threshold,
the second energy level exceeds a second energy level threshold, the second

indication occupies time slots, the first and second indications occupy time



10. The method according to Caim1 wherein the first indication has a
first energy |level and the second indication has a second energy |evel and
further Wwookuaaosyy detecting the indications based on thepremarsgyidsevel s
according to alternative criteria. 15 11. The nethod according to Caim10
wherein the detecting includes conparjng the first energy |evel against a
first energy level threshold and conp&E’ing the second energy |evel against
a second energy level threshold. 12. The net hod according to Claim1ll
wherein the detectin%tlncludes integrating tine in a %%ﬁnal channel

in which said at | 8a&tingnguallygrglusive codediapeds, 3 6t ‘@t@F#¥¥° d second
energy |evels depe T&%R@o&ﬁﬁ*’ﬁ%ﬁﬁnrQj(clﬁélu@tu%{eg 13. The net hod

according to Caim ereln e criterra inc e at |east one of the
following: the first energy |evel exceeds a first energy |evel threshold,

the second energy | evel exceeds a second energy |evel threshold, the second
i ndi cati on océfipi edhe method|ageardingrie (Haimsl3 WhaCiB COBRENS lﬁéﬁcéfé‘qud%u‘@f‘écupy

L1 me VD 02/ 102095 Pl 0RARRLLior AR kel IR i slie code

channel s, and the I cations occupy nu “excl usi ve

time slotss 14. Theacosedih@th the ab¢rdathhg driverfd. ai m 13 wher ei n count| ng
i ndi cations includes <counting only indications that are detected based on
the energy levels 5 according to the alternative criteria. 15. The net hod

according to asggijx“nfeﬂ{otd*}ﬂo %ﬂi&g g‘lég& 1%%Hﬁ 111 Sl ag_ﬁlgf?xi%the E&'hgy | evel

of the signal on a targe ity etec met hod

according to d ai mededgf uzvvélhfmhe $ighdl Ohded oacutw@tet prabibiktysdaerdtiorener gy | evel
of the signal based on a target probability of false detection. 10 17. The
met hod according to Claim1l wherein the first comuni cations state is a

standby state 18 nd Il“ﬂg p%ﬁ%ﬁ%c&?ﬂ%g b‘l\’a%l' %%ﬂﬁéﬂh&uhlﬁg?dﬁ@ﬂlé@g sedoRli € 18.

The net hod accordlng he conmuni cdtrons tes are data
communi cati ons st at@ggy k9el offiee ﬂgﬁaﬂneﬁkeamartmgegprbbalﬁll@ldﬂfalsemﬁécmoﬁ. t he

comuni cations systemis a
10 17.  The method according to Claim 1 wherein the first communications state is a

standby state and the second communications state is a payload state.

18.  The method according to Claim 1 wherein the communications states are

data communications states.

19.  The method according to Claim 1 wherein the communications system is a
15 code division multiple access (CDMA) or orthogonal frequency division

multiplexing (OFDM) wireless communications system.

20.  In a communications system, an apparatus for determining a request for
changing communications state, the apparatus comprising:
a receiver to receive at least one signal having (i) a first indication of
20 a first communications state and (ii) a second indication for a request to
change to a second communications state;
a counter coupled to the receiver to count at least one of the first or

second indications; and



15 code division multiple access (CDMA) or orthogonal frequency division
mul tiplexing (OFDM w rel ess comruni cations system 20. In a conmunications
system awoappezcatus for determ ning a request for changipeg/wsoemesn? cati ons
state, the apparatus conprising: a receiver to receive at |east one signa
having (i) a first indication of 20 a first comunications state and (ii)
a second indication for a request toQ3Change to a second conmuni cati ons
state; a counter coupled to the receiver to count at | east one of the first
or second indications; and WO 02/102098 PCT/ US02/18877 -23 a logic unit
coupl ed to the neasuri nglog it gpupledde thefaeaspang it to detraiipsyhetBerhange
conmmuni cati ons stat S . 2 t ccording to Claim
20 wherein the Iogfegﬁﬁsglﬁ}C@%ﬁ%&é@gﬁ?ﬁé&nﬁEﬁgeg?lgg?é%e%gqe\?ed second

i ndi cations against a threshold of at |least two. 5 22. The apparatus

according to Claim?21 wherein the counter resets for non- consecutive

det ect ed i ndi 2kt i ohke apparatyspscangdprr tadama2E WhereRghe doets whihsampagedigi n t he
counter resets if sai I - ! - indi ' [ ot

achi eved i a gi velibpors S5 ool idtEuRE: SEhRTs MIEHERLbARTPURE]
further including at |east one nonitor to 10 nonitor at |east first and
second time slots for said first and second indications. 25. The apparatus
accordi ng fo Z3.ai nTheappaeates ascendingrie 4daim Hgwheretn the ppunder resehiop BoRtent

t hreshol ds for detection of, t i ndi jons. 26. The apparatus according to
Cl aim 24 wherein tﬁgw??%%egf%ggdgF%mﬁgé%alIy 15 exclusive. 27. The
apparatus according to Caim26 wherein the logic unit causes a request to
change conmuni cations states in response to determning repetition rates
above respect?¥e thheappsrajes dcgongdingtoqleinn? | yheri the countenragetsifsid, and t he

logic unit does noﬁué:s%g Sfiwd AULER iI{dci)ca%Q { g%o??%%‘dcﬁ? b ig%ﬁ ti%easrpﬁﬁ. in

24.  The apparatus according to Claim 20 further including at least one monitor to
10 monitor at least first and second time slots for said first and second
indications.
25. The apparatus according to Claim 24 wherein the measuring unit applies

independent thresholds for detection of the indications.

26. The apparatus according to Claim 24 wherein the time slots are mutually
15 exclusive.
27.  The apparatus according to Claim 26 wherein the logic unit causes a request

to change communications states in response to determining repetition rates
above respective thresholds in both mutually exclusive time slots, and the
logic unit does not cause a request to change communications states in

20 response to determining repetition rates above respective thresholds in fewer

than both mutually exclusive time slots.



20 response to determning repetition rates above respective thresholds in
fewer than both nutually exclusive tine slots. WO 02/102098 PCT/ US02/ 18877
-24 28. TWe cappmp@at us according to Caim20 further incluecmgsaz/sssat e
control unit coupled to the logic unit used to cause the conmunications
state to change in response to a determ nation that a request has been
made. 29. The apparatus accordi ng t o4 ai m 20 wherein the first indication
has a first 5 energy |level and the second indication has a second energy

| evel and wherein the counter counts the indications based on the energy

| evel s accor d?hg t She apnagatpmaceoring to(dainy20 Suthemmsludiea s{ptg SOBEIAHi ng to
Claim 29 wherein t I Ng: ypi-tLacl ﬁgﬁg t he
first energy IeveIgggggﬂégﬁ%E%Fﬁgﬁlghggﬁ%ggéégfo tﬁ%géﬁgréggﬁgﬂ@gégbnpare

the second energy tesp&ise dgabesiminats@chinch Rgedsghias bee eladehr eshol d. 31. The
apparatus according to Claim29 wherein the nmeasuring unit includes
integrating tinme slots in a signaling channel in which said at | east one

signal is reggive i.d i : l. S5 n
Sceupancy of s ¢ 1 e IHfld dshoifle BTN FRGRM L BLE i faREIE R by
wherein thg critergriyieheldadalic deeasd inditatiorohastasecdmd dneviyrigvel thé whereit
energy |l evel exceeds a first energy level threshold, the second energy
| evel exceeds a seteraueiseequnts thy Bidiqaiprsshasedion theenegwgy denels acqendartPon

occupies tine slotgnmﬁgglﬂ&ﬁ§ﬁ_and second i ndications occupy time 20 slots
in mutual ly excluslve code 'hdhnel s, and the first and second indications
occupy nmutually exclusive tinme slots. 33. The apparatus according to Caim
29 wherein the counter counts only indications that are_ detected based on
the energy |eddls Abeenndrates aceonding todfleiar Ahwhemsincthe measingwniopeludesgog

PCT/ USD2/ 18877 - 2gomparator to compare the first energy level against a first energy level

10 threshold and to compare the second energy level against a second energy

level threshold.

31. The apparatus according to Claim 29 wherein the measuring unit includes
integrating time slots in a signaling channel in which said at least one signal
is received, said first and second energy levels dependent on occupancy of

15 time slots.

32.  The apparatus according to Claim 29 wherein the criteria include at least one
of the following: the first energy level exceeds a first energy level threshold,
the second energy level exceeds a second energy level threshold, the second
indication occupies time slots, the first and second indications occupy time

20 slots in mutually exclusive code channels, and the first and second

indications occupy mutually exclusive time slots.

33. The apparatus according to Claim 29 wherein the counter counts only
indications that are detected based on the energy levels according to the

alternative criteria.



34. The apparatus according to Caim33 further including adjusting the
second energy level of the signal based on a target probability of

det ecti orw033/103Dbe appar at us according to C ai m 33 furt hePCrnsheisny
adjusting the second energy |level of the signal based on a target
probability of false detection. 5 36. The apparatus according to C aim 20
wherein the first conmmunications stat®” is a standby state and the second
comuni cations state is a payload state. 37. The apparatus according to

Cl aim 20 wherein the communi cati ons states &%ﬁﬁrdata,connunic tions states.

38. The appar¥tus Becenmaraty aceomding mgmhe inpdingradistigthesreondy st em
Is 10 a code divi Sty 1%}%%%@%?8&% bR U O 9 9P BRkcddrgauency

division nultipleXi ess comu ions system

Wi rel ess conmmuni cati ons system an apparatus for determning a request to
change communi cations state, the apparatus conprising: nmeans for receivVving
at | east one 3i.gnalhéeppariusacrording tp &flaimndf Rthpomclydingadjusting thesecond

comuni cations state i] . i.ndi i guRsl change
to a second comwrunléncer )lplg‘r’lésl Osf%d%aetas é?n %?rg%ggOﬁgrt&ggeﬁ??%gh?ﬁg%ﬂet ec Cg R
i ndi cations; and neans for determ ning whether a request to change

communi cations states has been nmade. 20 40. In a comuni cations system a
net hod for Sneki-ng Bhe arpaeasts aceorghrrig Elaipbihiyheret the figst sempEinicaHaN#atR o d
conprising: selecting,ind i 3 ' ' he

i ndi cations assocllsa# é%lr&\%’ ?%Iefgltﬂzh%%ﬁgrﬁdnﬁt’ocr:a ?%%tgoglggta%s@aa égfégéﬁtta%bl e by a
receiving systemto determ ne whether a request to change comruni cati ons
states has 25 been nade; and WD 02/102098 PCT/ US02/18877. -26 transmtting
the signal in&l.udi ke anparatessacconding tadilaim 2Gwhersing the compugjcations stafes B 41.

The net hod accordi ﬁlﬁagc?m%u%{cg?iénos Sy\éqeesrel n the indications are transmtted

38. The apparatus according to Claim 20 wherein the communications system is
10 a code division multiple access (CDMA) or orthogonal frequency division

multiplexing (OFDM) wireless communications system.

39. In a wireless communications system, an apparatus for determining a request
to change communications state, the apparatus comprising:
means for receiving at least one signal having (i) a first indication of
15 a first communications state and (i1) a second indication for a request to
change to a second communications state;
means for counting the detected indications; and
means for determining whether a request to change communications

states has been made.

20 40. In a communications system, a method for making a request to change
communications state, the method comprising:
selecting indications to be transmitted in a signal, the indications
associated with data communications states and countable by a receiving
system to determine whether a request to change communications states has

25 been made; and



consecutively in expectation of being counted as consecutive indications by
5 the receiving system 42. The nethod according to C aim40 wherein at

| east twowOeaetoesl | ndi cations are included in the signalPCrusa2/gi8ven ti nme
span. 43. The nethod according to Claim40 wherein selecting the
indications is done according to eng,{ y levels associated with the

i ndications. 10 44. The nmethod accorditig to Caim40 wherein transmtting
the signal includes nultiplexing the indications in tine slots in a
signaling channel. 45. The nethod accqording to C aim40 wherei

transmitting the signal pREniigdhe ggpalyncledingat IF?FGPE%E@WEOIEEP‘?’% signal in
at least one of th 1 manners: in nutually excl usive code

channel s, in nutua ﬁC%IR/EeAg%tE?I\'/e time 15 slots, in vacant tinme slots, with
respective energy levels, with a given repetition rate, or as a non-coded

carrier signal. 46. The nethod according to Caim40 wherein the
communi cat i onélst af’be mefhodiagerrdinede StanAOsvhgreindhgingdicatonsatg trapspitied 47 The

rethod according ! g S DAL S ROTHILER AR HEER LR 0720 ot 2

conmuni cati ons stares. acco erein the
respectivesenergy lrveteviageystdvased on a target probability of detection.
WO 02/ 102098 PCT/ US02/ 18877 -27 49. The nethod according to C aim40
wherein the respective energy levels are based on a target probability of

fal se detecti 29 SQpe mglo;&%%géggg%gff e LR rgnaa]'t [@aétQW\M}f‘:‘efe?%Bl\i/%]@agirons

conmuni cati ons”'system i rvision mul'tiple access

orthogonal frequengp iftiMdsd i@nhdsiphdl i Phiexn bighe(splDVM W rel ess conmuni cati ons
system 51. In a communications system an apparatus for making a request
to change comrunications state, the apparatus conprising: a selector to

sel ect indic .6121%].0 ns-h n%ﬁlotdra%gc%m-n%tt %leiiﬁlxnég) \gfétgﬁi?l!isglleg i thg i EAbh O %one

associated wt communi cat1 ons states a
according to energy levels associated with the indications.

10 44.  The method according to Claim 40 wherein transmitting the signal includes

multiplexing the indications in time slots in a signaling channel.

45.  The method according to Claim 40 wherein transmitting the signal includes
applying the indications to the signal in at least one of the following
manners: in mutually exclusive code channels, in mutually exclusive time

15 slots, in vacant time slots, with respective energy levels, with a given

repetition rate, or as a non-coded carrier signal.

46.  The method according to Claim 40 wherein the communications states

include a standby state and a payload state.

47. The method according to Claim 40 wherein the communications states are
20 data communications states.
48.  The method according to Claim 40 wherein the respective energy levels are

based on a target probability of detection.



10 receiving systemto determ ne whether a request to change a

comuni cations state has been nade; and a transmtter coupled to the

sel ector wowmnemwssrit the signal including at |east one i mdiToene/ess7to t he
receiving system 52. The apparatus according to Caimb51 wherein the

sel ector selects the 15 indications i a manner that the indications are
transmtted consecutively in expect&tion of being counted as consecutive
i ndications by the receiving system 53. The apparatus according to Caim

51 wherein the selector selects at |least two jndications to be included in
the signal in4® gi vepmethad acperdingse Ciatm 41%\@%@@&?%{%%&8&8??&%%@% [ ai m 51

further including %aJ@Hlohiapchx%?érpﬁz%ﬂi'lﬂ:y%‘?falgé)dett&% gelector and transmtter to
inti otsirn a si |

apply the indications in gnal'ing channel. 55. The
apparatus according to Caimb51 wherein the selector and transmtter apply
the indications in _at |east one of the foll ow _ng% manners; in nutually 25
excl usi ve codé0chadhemsthadpceerdingte (lamA4Qhereintheeopmypisations sysfemazant

time WO 02/ 102098 PCT/ k. 7 i ' gy | evel's,
W th a given repet FTIo Rararigpleszéds Raghey SoMol FRPRERE, ReIgY | 111 °

appar at us gccor di ngndl@pleiag (OBDM)REreddss coMtuvationms systeinons states i ncl ude
a standby state and a payload state. 5 57. The apparatus according to Claim
51 wherein the comruni cations states are data conmunications states. 58.

e, aopar s stec ot Mty ELALE GO A R OB b She o,

i ndications t0 the si ase a'‘tar pro etec

The appar at us accoeémf@nicatiédsaitaie, 3e Mparaistontieisigt ect or applies the 10
i ndications to the signal based on a target probability of false detection.
60. The apparatus accor @isplgctebtogeleriindicatigisiie bp trapunigtedimsigndli Bas system

I's a code divisi O?n(ﬁryaltitoiné) lls%oé}gt%g %v?th(cgg}@nic%iogg ;tgtgggﬁlﬁéou];l{a%%'"@qf y division

10 receiving system to determine whether a request to change a communications
state has been made; and '
a transmitter coupled to the selector to transmit the signal including at

least one indication to the receiving system.

52. The apparatus according to Claim 51 wherein the selector selects the
15 indications in a manner that the indications are transmitted consecutively in
expectation of being counted as consecutive indications by the receiving

system.

53. The apparatus according to Claim 51 wherein the selector selects at least two

indications to be included in the signal in a given time span.

20 54 The apparatus according to Claim 51 further including a multiplexer coupled
to the selector and transmitter to apply the indications in time slots in a

signaling channel.

55. The apparatus according to Claim 51 wherein the selector and transmitter
apply the indications in at least one of the following manners: in mutually

25 exclusive code channels, in mutually exclusive time channels, in vacant time



mul tiplexing (OFDM) w rel ess communi cations system 61. In a conmunications
system an apparatus for nmaking a request to change 15 conmunications
state, thwoapperst us conprising: means for sel ecting indi ®aETIUSNY 18807 be
transmitted in a signal, the indications associated with comunications
states and countable by a receiving systemto determ ne whether a request
to change a conmunications state ha®®®%een made; and 20 transmitti ng neans
to transmt the signal including at | east one indication to the receiving

system : . : : .
slots, with respective energy levels, with a given repetition rate, or as a non-

coded carrier signal.

56. The apparatus according to Claim 51 wherein the communications states

include a standby state and a payload state.

5 57. The apparatus according to Claim 51 wherein the communications states are

data communications states.

58.  The apparatus according to Claim 51 wherein the selector applies the

indications to the signal based on a target probability of detection.

59. The apparatus according to Claim 51 wherein the selector applies the
10 indications to the signal based on a target probability of false detection.
60. The apparatus according to Claim 51 wherein the communications system is

a code division multiple access (CDMA) or orthogonal frequency division

multiplexing (OFDM) wireless communications system.

61. In a communications system, an apparatus for making a request to change
15 communications state, the apparatus comprising:
means for selecting indications to be transmitted in a signal, the
indications associated with communications states and countable by a
receiving system to determine whether a request to change a communications
state has been made; and
20 transmitting means to transmit the signal including at least one

indication to the receiving system.



