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TRANSM SSI ON POAER | N A HI GH DATA RATE SYSTEM 5 The current invention
rel at es twow/4eskess data comruni cation. More particul arl pCTAOR@ /438485 ent
invention relates to a novel nethod and apparatus for gating or reducing
reverse link transm ssions in a communi cation systemthat supports high
data rate (HDR) services. The word "exemplary" is used exclusively herein
to mean "serving as 10 an exanple, instance, or illustration.” Any
enbodi ment described as an "exenplary enbodinent” is not to be construed
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15 FIG. 1is a diagram of an exemplary HDR communication system.

FIG. 2a is a graph of reverse link transmission gating or reduction
using an access metric that is based on carrier-to-interference ratio.
FIG. 2b is a graph of reverse link transmission gating or reduction
using an access metric that is based average throughput.
20 FIGS. 3 is a flowchart of a method to determine when to gate or
reduce reverse link transmissions.
FIG. 4 is a diagram of an access terminal apparatus.

OVERVIEW

25
The present invention is directed to a method and apparatus for
periodically reducing reverse link transmissions in a high data rate (HDR)
communication system. An exemplary HDR system is described in U.S.
Patent Application Serial No. 08/963,386 entitled “METHOD AND
30 APPARATUS FOR HIGH RATE PACKET DATA TRANSMISSION,”
assigned to the assignee of the present invention, and referred to herein as
the “386 application. In the ‘386 application, a system is described wherein a
HDR subscriber station transmits data on a reverse link using a CDMA
waveform of multiple orthogonal channels. Each subscriber station sends a
35 reverse link signal containing data rate control (DRC) information. Each
base station transmits a forward link signal that is divided into time slots.



2 During each tine slot, each base station transmts data to a subscri ber
station based on DRC information received fromthat subscriber station. In
an exenpliveo y2/erspodi ment, the DRC information is a quanti zBRCT/@R01/45B46t he
carrier-to-interference (C1) ratio of the received forward |ink signal as
5 nmeasured by the subscriber station. Alternatively, the subscriber station
may substitute C/| information for the DRC i nformati on. The base station
my transmit stri tIy rassaﬁﬁtthe data rate dictated by the or d1 .
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network called an access network. An access network transports data packets
between multiple access terminals. The access network may further be
connected to additional networks outside the access network, such as a
corporate intranet or the Internet, and may thus transport data packets
25 Dbetween each access terminal and such outside networks. An access
terminal that has established an active traffic channel connection with one
or more modem pool transceiver’s is called an active access terminal, and is
said to be in a traffic state. An access terminal may be any data device that
communicates through a wireless channel or through a wired channel, for
30 example using fiber optic or coaxial cables. An access terminal may further
be any of a number of types of devices including, but not limited to PC card,
compact flash, external or internal modem, or wireless or wireline phone.
The communication link through which an access terminal 102 sends
signals to a modem pool transceiver 104 is called a reverse link. The
35 communication link through which modem pool transceiver 104 sends
signals to access terminal 102 is called a forward link. Reverse link signals
transmitted by one access terminal, for example 102a, interfere with reverse
link signals transmitted by other access terminals, for example 102b and 102c.



signals to access termnal 102 is called a forward link. Reverse |ink
signals transmtted by one access termnal, for exanple 102a, interfere
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signals received from, all active access terminals. Using the same or a
similar selection algorithm, the access terminal calculates an access metric
and an access metric threshold in order to predict when the modem pool
transceiver is unlikely to select the access terminal to receive forward link
25 data. Rather than transmit a DRC rate that will not result in the access
terminal being selected, the access terminal sends a partial reverse link
signal with the DRC signal omitted, or perhaps sends no reverse link signal
at all. In order to avoid a dropped call, the access terminal limits the time
during which it reduces its transmission of reverse link signals to a
30 predetermined maximum transmitter shut-off period. If, after reducing its
reverse link transmission, the access terminal’s access metric subsequently
rises above the access metric threshold, or after the maximum transmitter
shut-off period, the access terminal resumes transmitting full reverse link

signal.
35



ri ses above the access netric threshold, or after the maxinmumtransmtter
shut-off period, the access termnal resunes transmtting full reverse |ink
signal . 30WNG23 41523 PCT/ USO1/ 45346 4 DETAI LED DESCRI PRCTONSH/A33462a shows
an exenplary pattern of reverse link transm ssion gating or reduction 210
occurring when the access termnal uses an 5 algorithmbased on forward
link carrier-to-interference (C/1) val ués 202. The exenplary forward |ink
carrier-to-interference (C 1) curve 202 is shown as a function of tine in
a typical Rayleigh fading eRETAdk DESCRIPEEAON s terninal noves within
the different areas of nodem pool transceiver coverage, fading causes the
C/'l of the forward |link signal recejved b%/ he 10 access termnal to
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slot 202, or “current C/1.” The C/I value and C/I threshold may be viewed as
20 an “access metric” and an “access metric threshold,” respectively, and are

used by the access terminal to predict when the access terminal is likely not
to be selected to receive forward link data.
At the points 206 where the C/I value drops to a value less than the
C/I threshold, then the access terminal stops transmitting a reverse link
25 signal. At the points 208 where the C/I value subsequently rises to a value
greater than the C/I threshold, the access terminal begins transmitting a
reverse link signal again, including DRC information. In the exemplary
figure, the gating pattern 210 shows the gating pattern for reverse link
transmission of the access terminal in relation to C/I curve 202 and C/I
30 threshold 204. The gating pattern 210 is high when the access terminal is
transmitting a full reverse link signal, and low when the access terminal
gates or reduces reverse link transmissions.
The algorithm used to compute the C/I threshold from the averaged
C/I value may be constant or may vary over time. For example, the C/I
35  threshold could be simply computed by multiplying the averaged C/I value
by a constant k where k < 1. In an alternate embodiment, k varies based on
the length of time 212 during which the access terminal has stopped
transmitting, called a transmitter shut-off period. As the transmitter shut-



gates or reduces reverse |ink transm ssions. The algorithmused to conpute
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terminal. Alternatively, if the protocol used by the access terminal and the
access network provides for acknowledgments of forward link data, the
access terminal may compute an average throughput based on a data rate
granted. With each forward link time slot that passes without the access
25 terminal receiving data, this selection estimate decays.

The selection algorithm used by the access network may be designed
to balance the desire to maximize forward link throughput against
preventing any access terminal from being starved for forward link data.
The access network often uses a selection algorithm based on information

30 maintained for each active access terminal, for example historical forward
link throughput and the presence of data in the access terminal’s forward
link data queue. An access terminal is only eligible for selection if there is
data in its forward link data queue. The access network may also use DRC
rate information received from the access terminal in selecting a destination

35 access terminal.

In an exemplary embodiment, a modem pool transceiver transmits
forward link data to an access terminal during any particular time slot. The
modem pool transceiver may alternatively transmit forward link data to



preventing any access termnal from being starved for forward |ink data.
The access network often uses a selection algorithmbased on information 30
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l'i nk throughput and the presence of data in the access termnal's forward

| ink data queue. An access termnal is only eligible for selection if there
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FIG. 2b shows a pattern of reverse link transmission gating using an
alternative algorithm. In an exemplary embodiment, reverse link
transmission gating or reduction is based on an access metric AM computed
as a function of average throughput and measured forward link channel

25 conditions, such as DRC values. The access terminal maintains a
dynamically changing access metric threshold Th,,,. For each slot, the access
terminal computes the current value of access metric AM and compares it
with the access metric threshold Th,,, Based on the comparison, the access
terminal determines whether to gate or reduce the reverse link signal

30 transmitted during the next reverse link time slot. Alternatively, the access
terminal may gate or reduce a select subset of components of the reverse
link signal based on the comparison, for example the DRC signal
component.

In an exemplary embodiment, the access terminal reduces or gates its

35 reverse link transmissions whenever AM is less than Th,,,. In an alternate
embodiment, the access terminal reduces or gates its reverse link
transmissions whenever AM is less than S*Th,,,, where S is a scaling factor
less than 1. The scaling factor S may be constant or may vary with time. In



as a function of average throughput and nmeasured forward |ink channel 25
conditions, such as DRC val ues. The access term nal maintains a
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predet er mi ned maxi numtransm tter shut-off period, for exanple two
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previ t WHeETe ot
k is a filter constant,

T ,yo(new) is the new value of average throughput,
T yyc(previous) is the previous value of the average throughput, for
example the average throughput calculated during the previous time slot,
20 and
Teur is the current value of the data throughput, for example either
zero when the access terminal receives no data, or the data rate when the
access terminal is receiving data. As discussed above, this through may be
either the throughput requested by the access terminal or the throughput
25 granted by the access network.

In an exemplary embodiment as shown in FIG. 2b, the DRC value is
used to represent instantaneous channel condition ChC when computing
access metric AM 250. In an exemplary embodiment, the DRC value is a

30 data rate chosen from a set of available data rates based on carrier to
interference ratio (C/I) measured at the access terminal. Each DRC value is
valid over a range of C/I values, and is therefore a quantization of C/I. As
shown in Eq. 1, the average throughput is computed in an exemplary
embodiment by dividing the channel condition ChC by the average

35 throughput T,,.. Though C/Iis continuous over time, when C/I crosses a
threshold from one DRC rate range into another, the DRC value changes in
steps. Consequently, the access metric AM exhibits step changes 260 in value
when the DRC value changes.
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access ter Nngcdsd RERIHSI 4@l thes UANadcBY nleBE Mthat is less than this stabilized
20 value will not be selected. This stabilized value may be viewed as a network
threshold that can be used to predict whether an access terminal having a

particular access metric will be selected.

Even when various factors that affect the network threshold are not
stable over time, an access terminal can estimate the network threshold. As

25  described above, an access terminal will only be selected to receive forward
link data if its access metric value is greater than this access network
threshold. In an exemplary embodiment, the access terminal maintains an
access metric threshold and uses it to predict whether it might be selected by
the access network. In an exemplary embodiment, the access metric

30 threshold is an estimate of the network threshold.

The actual network threshold is a function of the number of active
access terminals, the presence of data in each access terminal’s forward link
data queue, and other changing parameters that are generally unavailable to
individual access terminals. The access terminal can only accurately predict

35  whether it will be selected if it has access to the same parameters and uses
the same algorithm as the access network. Thus, the access terminal cannot
generally predict whether it will be selected with complei:e accuracy.
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receive forward link data at that time, or during the next forward link time
slot. If the access terminal determines that it is unlikely to be selected and
has no reverse link data to transmit, then the access terminal minimizes its
contribution to reverse link interference by reducing the power of its reverse

25 link signal. In an exemplary embodiment, the access terminal reduces
reverse link transmission power by transmitting only a subset of reverse
link signal components, for example only a reverse link pilot. In an
alternate embodiment, the access terminal may elect to refrain from sending
a reverse link signal entirely for a period of time.

30 The exemplary graph in FIG. 2b shows access metric AM in graph line
250, access metric threshold in dotted graph line 270, and transmitter state in
graph line 272 in accordance with an exemplary embodiment.. The
transmitter state 272 is high while the access terminal is transmitting a
reverse link signal and low during periods while the access terminal gates or

35 reduces its reverse link signal. Additionally in FIG. 2b, graph line 274 shows
whether the access terminal has been selected and is receiving forward link
data from the access network. When graph line 274 is high, the access
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term 4l ahd cl:dmpmnm rhetweeng thedeeass metric and the access metric threshold
the access terminal resumes transmitting a reverse link signal. In the
example, although the access metric is greater than the access metric
threshold, the access terminal does not receive forward link data. This could
mean either that the network has no forward link data to send the access
25 terminal or that the actual network threshold is greater than the access
metric threshold. While the access terminal is not receiving data, the access

metric steadily increases 254b.
At time T,, the DRC value increases again, causing another step
increase 260c in the access metric. At the new access metric value, the access
30 network immediately begins sending forward link traffic to the access
terminal. In the example, the access terminal then adjusts its access metric
threshold to equal the greatest access metric value 258b reached during the
period 254b immediately preceding the jump in DRC value at time T;. In an
alternate embodiment, the access terminal adjusts its access metric threshold
35 to the same greatest access metric value 258b, less a predetermined guard

value, for example 3dB.

While the access terminal is receiving forward link data, the access
metric value steadily decreases 252b. At time T, the access terminal stops



pool transceiver. The decrease in DRC causes the access netric to drop
bel ow the access netric threshold 258a at tinme T1l. Consequently, at tine
T1l, thevwaorss2ierm nal stops transmtting as shown i n tRET/HR@PIF3wf
transmtter state 272. During this period, the access term nal does not
transmt a DRC 15 signal, and therefore receives no forward |ink data.
While the access termnal is not receivilng data, the access netric
gradual ly increase t he DRC val ue changes to a
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steadi | y | meHd@iestilhiers. thenahetdcaessToetrichdhrepi®Idal ue drops significantly,
causing a step A@qm@sc,, AROPDRE VHR1AGRERAIE Hohtn, GiNEVARRRES StlFt M C
val ue i(f ll%scrseatsg %%Oe nt g%ggesss metric. At the new access metric value, the access
terminal immediately begins receiving forward link traffic from the access
network. In the example, the access terminal then adjusts its access metric
threshold to equal the greatest access metric value 258c reached during the
period 254d immediately preceding the jump in DRC value at time T,. In an
25 alternate embodiment, the access terminal adjusts its access metric threshold
to the same greatest access metric value 258¢, less a predetermined guard
value, for example 3dB.
While the access terminal is receiving forward link data, the access
metric value steadily decreases 252c. At time T, the access terminal stops
30 receiving forward link data, either because another access terminal is being
served by the modem pool transceiver or because there is no more forward
link to send. While the access terminal is not receiving forward link data,
the access metric calculated in the access terminal steadily increases 254e.
At time T, the access network begins sending forward link data to the
35 access terminal again. Because the beginning of transmission does not
coincide with a sudden increase in the access metric, the access terminal
assumes that the network threshold is less than or equal to the current
access metric value. The access terminal sets its access metric threshold to a



metric threshold, so the access term nal stops transmtting a reverse link
signal. During this period, the access term nal does not transmt a DRC
signal, awmaorkseefore receives no forward |ink data. Wil BCT/S0124588sS 10
term nal does not receive forward Iink data, the access netric steadily

I ncreases 254d. As di scussed above, it is undesirable to the access
terminal to shut off its transmtter fl& too long. In the exanple, the
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30 recei viﬁ%%&gﬁfé}n{ihgf data, either because anot her access termnal is
bei ng served by e nodem pool transceiver or because there is no nore
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from erroneously increasing its outer-loop set point.
In an exemplary embodiment, the access terminal refrains from
sending any reverse link signal during a period in which its access metric is
less than the access metric threshold. If, however, this period lasts longer
than a predetermined maximum transmitter shut-off period, the access
25  terminal turns its transmitter back on again. The access terminal continues
transmitting a reverse link signal for at least a predetermined minimum
transmitter restoration period, for example 5 milliseconds. The minimum
transmitter restoration period is designed to ensure that the access network
will not terminate its connection with the access terminal because of the
30 transmitter shut-off, and to allow the modem pool transceiver searcher to
accurately track reverse link multipath components. |
In an exemplary embodiment where an access terminal refrains from
sending any reverse link signal for a period, it may also be advantageous
after such a period to resume transmitting some signals before resuming
35 transmitting others. For example, an access terminal may resume
transmitting a pilot signal before resuming transmission of other reverse
link signal components. This practice enables pre-loading of pilot filters and
multipath tracking within the modem pool transceiver.
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For each forward link time slot, the access terminal measures the forward

link channel conditions at step 302. The parameters measured and used to

determine forward link channel conditions include such parameters as

carrier-to-interference (C/I) of the received signal and received signal power.

25 From the channel condition measurements, the access terminal determines,

at step 304, an access metric AM value. In an exemplary embodiment, AM is

calculated using a data rate control (DRC) value and an average throughput
value as described above.

At step 306, the access terminal compares the new AM value to an

30 access metric threshold TH,,, to determine whether to transmit a full

reverse link signal. If AM is greater than TH,,, then at step 310 the access

terminal transmits a full reverse link signal. In an exemplary embodiment,

a full reverse link signal includes pilot and DRC information. If AM is less

than TH,,, then the access terminal checks, at step 307, whether its reverse

35 link transmissions had already been reduced in the previous reverse link

time slot. If reverse link transmissions were already being reduced, the

access terminal determines for how long they have been reduced. The

duration of the reduction is compared to a maximum transmitter shut-off
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20 reverse link signal. In another embodiment, the access terminal transmits a
reverse link signal that is complete except for lack of the DRC component.
In other embodiments, the access terminal transmits some other subset of
reverse link signal components. Alternatively, the access terminal may
transmit some or all of the reverse link signal components at a reduced

25 power level, but not gate them entirely.

In an exemplary embodiment, the access terminal stops transmitting
all components of the reverse link signal, but resumes transmitting the pilot
signal before resuming other channels. This allows pre-loading of pilot
filters at the modem pool transceiver.

30 After either transmitting a full reverse link signal at step 310 or
transmitting a reduced reverse link signal at step 308, the access terminal
processes any received forward link data at step 312 and updates T,,, and
TH,,, at step 314. Then, the access terminal begins the processing of the next
time slot again by measuring forward link channel conditions at step 302.

35 Whether or not the access terminal transmits a full reverse link
signal, the access network may continuously send reverse link power
control commands to the access terminal. If the access network bases reverse
link power control commands on signal components that were gated or sent
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step ?Q:bo Osrupplemental and fundamental data signals. Prior to Walsh spreading, the
pilot, DRC, and supplemental and fundamental data signals are converted
into signal point mapped values, for example +1 and -1. In an alternate
embodiment, signal point mapping occurs immediately prior to gain-
controlling in gain blocks 402. In such an alternate embodiment, Walsh
25 spreaders 401 perform an XOR function with the Walsh covers instead of
multiplying. In an alternate embodiment, the pilot signal is spread using a
“Walsh function zero” or W,, which is actually no spreading at all. In such

an alternate embodiment, Walsh spreader 401a may be omitted.
The gain-controlled signals produced by gain blocks 402a and 402b are
30 added together to form the output of summer 408a. The gain-controlled
signals produced by gain blocks 402c and 402d are added together to form the
output of summer 408b. The output of summer 408a provides the in-phase
(I') or “real” component of the signal multiplied by the complex PN code in
PN spreader 410. The output of summer 408b provides the quadrature-
35 phase (Q) or “imaginary” component of the signal multiplied by the
complex PN code in PN spreader 410. The output of complex PN spreader
410 is a complex signal having I and Q components. Each of these
components is filtered using a baseband filter 412a and 412b before being
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For example, if this period lasts longer than a predetermined maximum
transmitter shut-off period, the control processor 424 causes the access
terminal to resume transmitting a full reverse link signal. In an exemplary
embodiment, control processor 424 causes such resumed full reverse link
25 signal transmissions to continue for at least a predetermined minimum
transmitter restoration period, for example.

In an exemplary embodiment, control processor 424 completely gates
reverse link transmissions by directing each of the gain blocks 402 to apply
approximately zero gain to their respective input signals. Alternatively,

30 control processor 424 may instead cause amplifier 418 to stop transmitting or
to transmit at approximately zero power. As described above, after having
gated the reverse link signal, the access terminal may resume transmitting a
pilot signal before resuming transmissions of other reverse link signal
components. Control processor 424 causes pilot transmissions to resume

35 first by setting the gains in gain blocks 402b, 402c, and 402d to approximately
zero while setting the gain in pilot gain block 402a to a non-zero value. In
an alternate embodiment, pilot gain block 402a is omitted such that only
non-pilot signals are gated or reduced.
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In an exemplary embodiment, PN spreader 410 complex-multiplies
the outputs of summers 408a and 408b by a complex PN code having
components PN; and PN, according to the equations:

25 I=I'PN,-Q PN,
Q=TI'PN,+Q’ PN,

In an alternate embodiment, PN spreader 410 multiplies the outputs of
summers 408a and 408b by a single real PN sequence according to the
30 equations:

I=I"PN
Q=Q PN

In other embodiments, some other complex or real multiplication equations

35 are used.
In an exemplary embodiment, control processor 424 is a
microprocessor, microcontroller, DSP or similar device capable of executing
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metric of received forward link signals as data request information.
In an exemplary embodiment, each modem pool transceiver in the
access network directs forward link transmissions to one access terminal at a
time using a data rate dictated by data request information received from
destination access terminal. In such an embodiment, the access terminal
25 demodulates the forward link at a data rate based solely on previously
transmitted data request information. Alternatively, the access network
may transmit forward link data at a rate other than the rate dictated by the
data request information received from destination access terminal. For
example, each modem pool transceiver may transmit forward link data to
30 more than one access terminal at data rates chosen by the access network.
The destination access terminals determine the rate at which to demodulate
the forward link signals by performing blind rate detection or by decoding
separate rate indicator signals received from the access network.
The components in the described apparatus embodiments are
35 described in general terms to illustrate the flexibility of the present
invention. Each described component may be implemented using one or a
combination of general-purpose microprocessors, digital signal processors
(DSP), programmable logic devices, application specific integrated circuits



and 402b. Alternatively, sone signals mght be separately gain-controlled
20 and added to both real and inmagi nary conponents output by sumers 408a
and 408b.wonzas2e&xenpl ary enbodi nent, PN spreader 410 conpCEYSomHss4opl i es
the outputs of sunmmers 408a and 408b by a conpl ex PN code having
conponents PNl and PNQ according to the equations: 25 I=1" PNl - Q PNQ Q
=1'" PNQ+ Q PN In an alternate enbodl%ent, PN spreader 410 nultiplies
the outputs of summers 4083 and 408p, by.a sjngle real PN sequence,
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addi tion, cqontrol processor 424 store tenparary val ues®such as reverse
power cont Wéﬁ‘ the Hg’é‘t‘?&?%s and qur?g?gat\‘r‘&%@ésci@gaé?eéf%ﬁ with maxi mum
transmtter shut-off timer or minimum transmtter restoration tiners. In
the e di (A ove, each access term nal sends a 10 reverse
link s naﬁﬁﬁéﬁéﬁgéﬁﬁlﬂﬁﬁg% dem pool transceivers. Each nodem poo
transcei ver uses these signals to determ ne which access termnals wll
receive forward link transm ssions during each forward link tinme slot. A
nodem pool transceiver also uses these reverse link signals to determ ne
the greatest data rates at which forward |ink data may be sent to any
access 15 termnal. The reverse link signals may contain DRC i nformation or
C1 information, referred to generally as data request information. One
skilled in the art will recognize that the data request infornmation nmay

t ake ot her



forms without departing fromthe scope of the present invention. For

exanpl e, an access termnal may transmt synbol error rates or a Yananoto
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an exenpl ary enbodi nent, each nodem pool transceiver in the access network
directs forward Iink transm ssions to one access termnal at a tinme using
a data rate dictated by data request irormation received from destination
access termnal. In such an enbodi nent, the access term nal 25 denodul ates
the forward link at a data rate bas&dLAIMSy on previously transnmitted
data request information. Alternatively, the access network may transmt
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3. The method of claim 1 wherein said measuring further comprises
2 low-pass filtering a forward link data throughput value.

4. The method of claim 3 wherein said low-pass filtering is performed
2 using a finite impulse response filter.

5. The method of claim 3 wherein said low-pass filtering is performed
2 using an infinite impulse response filter.

6. The method of claim 3 wherein said forward link data throughput
2 value is based on a data rate requested by the access terminal.

7. The method of claim 3 wherein said forward link data throughput
2 value is based on a data rate granted by the access network.

8. The method of claim 3 further comprising updating the access metric
2 threshold based on the forward link data throughput value.

9. The method of claim 1 further comprising:
2 receiving an access metric parameter from the access network; and



2 access termnal, the nethod conprising: neasuring at the access term nal
at | east one paraneter of a signal 4 received fromthe access network;

det er m nimg oamsazcess nmetric val ue based on sai d neasuri NBCT/USOIgERE at | ng
data request information based on said neasuring; conparing the access
metric value to an access netric threshold; 8 estimating, based on said
conmparing, that conmunicating the data2lrequest information to the access
network will not result in selection of the 10 access term nal by the
access net wor k;upadatingedhei agesshengioive threshald ebasesle oni rtke sagresd metmsni tt ed
fromt 43 é)]a% 1@1%%%155 termnal to the access network based on said

estimatin P, e nethod of claim1 further conprising updating the access
metric 2 threshold based on said value of an access netric. 3. The nethod

of claim Jiowherﬁ{@ Iﬁ@t’h@d”%@sdiéﬂrﬁ%fxb'lﬁéﬂéﬁ[ &@”BE&e%@Sme’?né PurRARSer iibt£ring a
forward |ink data_ th roug pu al ue, If%leiiig clai'm3 erein said
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5. The metthatscefveil ai m 3 wherein said | owpass filtering is performed 2
using an infinite inpulse response filter. 6. The nethod of claim3 wherein

said forward |ink data throughput 2 value is based on a data rate
request ed 1dy t ftheacwethedt of wlaia 9 WheTéia the hodessf netdt np&ranisteriis aai d
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t he accesdranamission t hreshol d based on the forward |ink data throughput
val ue. 9. The nmet hod of claim1 further conprising: 2 receiving an access
metric par fror'[]1g (&r&a cesi me wor k; and WO 02/41523 PCT/ US01/ 45346

21 updat i f EEHGT FOPHREH8n t he access netric 4

par ameter . 10 r&?@vl@ 2o poofer cdaaitrol9 codnen@idh frben abeessesehetwodaratnet er is
a 2 nunber of. ac%ei-_%% termnals receiving forward link data froma nodem
pool trar{gﬁ%vbrég The nethod of claim9 wherein the access netric
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forward Iink daBcessing the power control command in accordance with said
6 comparing.

13. The method of claim 1 wherein said data request information
2 comprises a data rate control value.

14. The method of claim 1 wherein said data request information
2 comprises a carrier-to-interference ratio.

15. The method of claim 1 wherein said reducing further comprises
2 gating a data request information signal based on said estimating, wherein
the reverse link signal comprises a plurality of signal components, and
4 wherein the data request information signal is one of the plurality of signal
components.

16.  The method of claim 15 wherein said reducing further comprises
2 gating an additional signal component of the plurality of signal components
at the same time as said gating a data request information signal.

17.  The method of claim 1 wherein the reverse link signal comprises a
2 plurality of signal components, wherein the plurality signal components
comprises a pilot signal, and wherein said reducing further comprises gating



transm ssion. 12. The nethod of claim1 further conprising: 2 receiving a
power control conmmand fromthe access network at a receiving tine; 4
conpari ngvohz4rsexeiving tinme with the tinme of said reduci PQT/USeId5346
processi ng the power control conmand in accordance with said 6 conparing.
13. The method of claim 1l wherein said data request information 2
conprises a data rate control value. 142 The nethod of claim 1l wherein said
data request information 2 conprises a carrier-to-interference ratio. 15.
The methodclbdf sdidi phuiahﬁyemfangna;laaodnpmnhrcts rag theirsabes tiowes issigsgatingshéng a
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request information signal. 18. The method of claim17 further conprising:
2 resumi nd% r arkhe mthad o dainy Ipiurther togrprisingad resuni ng transni ssion of
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20. The method of claim 1 further comprising multiplying the reverse
2 link signal by a PN code.

21.  The method of claim 1 further comprising complex-multiplying the
2 reverse link signal by a complex PN code.

22.  An access terminal apparatus comprising:
2 a data request gain module configured to gain-control a data request
information signal, based on a data request gain control signal, to produce a
4 gain-controlled data request information signal; and
a control processor configured to generate an estimate of whether
6 transmitting the data request information signal would result in selection of
the access terminal by the access network, and to alter the gain control signal
8 based on the estimate.
a control processor configured to determine an access metric value
10 based on measurements of at least one parameter of a signal received from
the access network, generate data request information based on the
12 measurements, compare the access metric value to an access metric
threshold, estimate that communicating the data request information to the
14 access network will not result in selection of the access terminal by the access
network, and to alter the gain control signal based on the estimate.



20. The nethod of claim 1 further conprising multiplying the reverse 2
link signal by a PN code. 21. The nethod of claim 1 further conprising
conpl ex- md0Y/pI593 ng the 2 reverse link signal by a conpl PRT/BRbICBEE. 22. An
access term nal apparatus conprising: 2 a data request gain nodul e
configured to gain-control a data requegt infornmation signal, based on a
data request gain control signal, to produce a 4 gain-controlled data
request i rif3r nefhe@nasparatls, odndain c2htfuothepr corgwising onf Walsled spreagiener at e
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threshol d, estimate that communicating the data request information to the
14 access network will not result in selection of the access term nal by
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22 wher gi nmbhee ¢AR1d @) tHY HE&RES Bletti® thtishBRI. 2 configured to determ ne an
aver age throughput value, and to generate the estimate based on the

aver age throughput value. 25. The apparatus of claim 22 wherein the control
processor 16 f UrhdeppaZattendfi gairad2d ovidetar rthaecatiralc pescessmt is €usthlene and

an access i t.hr d.iva r t sti mat a on
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The appar saagessofnettiaipar@betgnaeedivied fieom et aesesphebesdor is further 2

configured to update the average throughput val ue based on at |east one

access netric paraneter recejved froman access network. 27. The apparatus
of clai m 24-whetg RPPREAVSRY elpip, &3 adiggeiny dhe Leamtes! processin b%?‘éﬁﬂ%

updat e phecoifpfiaed tdupdaliethe Valaigsdahrshighip@t Maliebasedc@t vechimberan
access networKk, erein the nunber corres ond;hto a
received Trom an acCess network, wherein e nuinber corresponds to a
4 number of access terminals receiving forward link data from a modem pool

transceiver.

28.  The apparatus of claim 25 wherein the control processor is further
2 configured to update the average throughput value based on an access
network access metric value received from an access network. '

29. The apparatus of claim 22 further comprising a pilot gain module
2 configured gain-control a pilot signal component based on a pilot gain
control signal to produce a gain-controlled pilot signal, wherein the control
4 processor is further configured to alter the pilot gain control to gate the pilot
signal based on the estimate.

30. The apparatus of claim 29 wherein the control processor is further
2 configured to alter the pilot gain control to increase the gain of the pilot

signal at a first time, and to alter the data request gain control signal to
4 increase the gain of the data request information signal at a second time,

wherein the second time is a predetermined duration later than the first
6 time.



4 nunber of access termnals receiving forward Iink data froma nodem poo
transceiver. 28. The apparatus of claim25 wherein the control processor is
further woonmfSeyhured to update the average throughput vaPORUB@#HSE60ON an
access network access netric value received froman access network. 29.
The apparatus of claim22 further conprising a pilot gain nodule 2
configured gain-control a pil ot signal2%onponent based on a pilot gain
control signal to produce a gain-controlled pilot signal, wherein the

control 4ﬁgroc sor _is fl,flrthefr «ionfiggrgdt to alter.the %il gai n control
to gate the pilot® PEAFUHaled TNt Wit Sompising o amr PHLYSF claim
29 wher 2i rcantiguredtto ahuliiplyabsatata seduest reformationrdigualrieda PN abder t he
pilot gain control to increase the gain of the pilot signal at a first

time, and to alter the data request gain control signal to 4 increase the
gai n of tHh&.datEhe appewtus of slatar 3Austhgn abmprisingez s plenEN spreadern t he
second bi MBS Red’ RACHRIPIERSSURIHIA {HRN dhf EqhERNnEHEnAibST sichal | WO
02/ 41525 PO B R A EE R R U date Dequeht drioknal 3 sigpal 15%a
conpri si ngco(an}plmx INe€Qd8r 2 configured to multiply the data request
information signal by a PN code. 32. The apparatus of claim 22 further

conprisin coppl ex PN spreader 2 confiqured to conplex-nultiply the data
request i Orrrﬂg{p‘cﬁ?cgﬁsg[\{ﬁﬁﬁuﬁ %PPaéBHiﬂ%%%“ S¢¥de. 33. An access terninal

appar at 2s conpradrsiamgplifiearcomfigiuiréd eio gatef amunpcbrivertpat signal Upsedvent ad
si gnal baZé:‘?aQi c&tr&laéi'gﬂgl'%?ﬁtm' signal; and 4 a control processor
i 1

configure enerate®an’esti mate of whether transmitting a data request
i nf or madi on si gh&Pniwel| Pracessort cariigspdcta ganerate an iestiedesef wehatheal by

thte_ acfesﬁrﬁl@é%fiﬁg ARTAtd %@le%s@ﬁﬁlﬂo!@&agﬂﬁi?)?) | R0 %{)ﬁld réélﬂflail\ fASedropdft he
esti mat e. : e ar at ys claim erein the conirol processor is
further Zt%@o?'ﬂ‘:?%f%g“%i t&lﬁn??@s%ﬁe%%ﬁ‘ag@@ httOOGHFFpG{\e vgﬂtg@ R o
gener at e tdignaldsisedudre thmestilnate. t he average throughput value. 35. The
apparatus of claim 33 wherein the control processor is further 2

configured to determ ne an access netric value and an access netric
t hr eshol d 3al ueThemppavatye nefr deimt e wdwreinatthe bepgdtplopreapar isnfutther access

2 configured to determine an average throughput value, and to generate the
estimate based on the average throughput value.

35. The apparatus of claim 33 wherein the control processor is further
2 configured to determine an access metric value and an access metric

threshold value, and to generate the estimate based on comparing the access
4 metric value to the access metric threshold.

36. The apparatus of claim 35 wherein the control processor is further
2 configured to update the average throughput value based on at least one
access metric parameter received from an access network.

37.  The apparatus of claim 35 wherein the control processor is further
2 configured to update the average throughput value based on a number
received from an access network, wherein the number corresponds to a
4 number of access terminals receiving forward link data from a modem pool
transceiver.

38. The apparatus of claim 35 wherein the control processor is further
2 configured to update the average throughput value based on an access
network access metric value received from an access network.



4 metric value to the access netric threshold. 36. The apparatus of claim
35 wherein the control processor is further 2 configured to update the
aver age twoougtsput val ue based on at | east one access nMePCTWSEasSasvEt €r
recei ved froman access network. 37. The apparatus of claim35 wherein the
control processor is further 2 configured to update the average throughput
val ue based on a nunber received fromogn access network, wherein the
nunber corresponds to a 4 nunber of access ternminals receiving forward |ink
data froma nodem pool transceiver. 38. The apparatus of claim 35 wherein
the control processor is further 2 configured to update the average

t hr oughput 3%al uEhdasppamtusnoficdaiss 3defwdhir acosyyising r iac RM| spreastesi ved
from ansac r USREAAS; ; aratus of
claim3 f%ﬁ%@ggﬁpﬁﬁl q?l{eé’dl\?ﬁég(?{a Iér Zﬂ%g%ﬁﬁsglgﬁéd&?g PEE?:{) ?glloy t he
data request information signal by a PN code. 40. The apparatus of claim 33

further cogppri STRE appafitak ®f dRi¥n® BB asider c%n@@ﬂéi&w@%@drﬂgﬂeﬁ@ﬂ@'siﬁedﬁé&ti ply
t he qat request |n&rmajt| on sign I ﬂé%{conal e% J?_&I co F 41. Ebaccess
torninab aSMFGHTEE K ROMReRgRUBRA e gt Jerurs IigraAbRe, Figgel b 4

whet her tresmaplextPNgecatledat a request information signal would result in
sel ection of the access termnal 4 by the access network; and neans for

reduci ng the power of signals transmtted by the access 6 termnal
appar at us #hsedAoraackes trniipal epparatus comprising:

2 means for generating an estimate of whether transmitting a data
request information signal would result in selection of the access terminal
4 Dby the access network; and
means for reducing the power of signals transmitted by the access
6 terminal apparatus based on the estimate.



