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15 Traditionally, wireless communication systems were required to support *
a variety of services. One such communication system is a code division
multiple access (CDMA) system which conforms to the “TIA/EIA/1S-95 Mobile
Station-Base Station Compatibility Standard for Dual-Mode Wideband Spread
Spectrum Cellular System,” hereinafter referred to as I1S-95. The use of CDMA

20 techniques in a multiple access communication system is disclosed in U.S.
Patent No. 4,901,307, entitled “SPREAD SPECTRUM MULTIPLE ACCESS
COMMUNICATION SYSTEM USING SATELLITE OR TERRESTRIAL
REPEATERS,” and U.S. Patent No. 5,103,459, entitled “SYSTEM AND
METHOD FOR GENERATING WAVEFORMS IN A CDMA CELLULAR

15 TELEPHONE SYSTEM,” both assigned to the assignee of the present invention,
and co-pending U.S. Patent Application Serial No. 09/382,438, entitled
“METHOD AND APPARATUS USING A MULTI-CARRIER FORWARD LINK
IN A WIRELESS COMMUNICATION SYSTEM,” each of which is incorporated
by reference herein.

30 More recently, wireless systems such as the CDMA systems mentioned
above have offered hybrid services, such as providing both wireless voice and
data communications. To coordinate the implementation of such services, the
International Telecommunications Union requested the submission of proposed
standards for providing high-rate data and high-quality speech services over

35 wireless communication channels. A preliminary proposal was issued by the
Telecommunications Industry Association, entitled “The cdma2000 ITU-R RTT
Candidate Submission,” incorporated by reference herein and hereafter referred
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accordance &8 églér\rxlceatio%:s 5et\§./tegrr1] an IQS and More than one BS during the soft handoff
20 process is disclosed in U.S. Patent No. 5,267,261, entitled “MOBILE ASSISTED
SOFT HANDOFF IN A CDMA CELLULAR TELEPHONE SYSTEM,” assigned

to the assignee of the present invention and incorporated by reference herein.

Given the growing demand for wireless data applications, the need for
very efficient voice and data wireless communication systems has become

25 increasingly significant. One method for transmitting data in code channel
frames of fixed size is described in detail in U.S. Patent No. 5,504,773, entitled
“METHOD AND APPARATUS FOR THE FORMATTING OF DATA FOR
TRANSMISSION,” assigned to the assignee of the present invention and
incorporated by reference herein. In accordance with the I5-95 standard, non-

30 voice data or voice data is partitioned into code channel frames that are 20 msec
wide with data rates as high as 14.4 Kbps.

A significant difference between voice services and data services is the
fact that voice services have stringent fixed delay requirements. Typically, the
overall one-way delay of voice services must be less than 100 msec. In contrast,

35 selectively planned data service delays, even above 100 msec, can be used to
optimize the efficiency of the communication system. For example, error
correction coding techniques that require relatively long delays can be used
with data service transmissions.
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20 and incorporated by reference herein.
It is well known that in cellular systems the C/I of any given user is a
function of the location of the RS within a coverage area. In order to maintain a
given level of service, TDMA and FDMA systems resort to frequency reuse
techniques, i.e. not all frequency channels and/or time slots are used in each
.5 base station. In a CDMA system, the same frequency channel allocation is
reused in every cell of the system, thereby improving the overall efficiency. The
C/I associated with an RS determines the information rate that can be
supported the forward link from the base station to the user’s RS. An
exemplary system for transmitting high rate digital data in a wireless
30 communication system is disclosed in co-pending U.S. Patent Application Serial
No. 08/963,386, entitled “METHOD AND APPARATUS FOR HIGHER RATE
PACKET DATA TRANSMISSION,” assigned to the assignee of the present
application and incorporated by reference herein.
Because the C/1 associated with a RS determines the information rate
35 that can be supported on the forward link, it is useful to know transmission
information for each frequency channel used and historic C/I information. This
information is commonly collected at the RS and messaged to the BS. But this
messaging uses valuable system resources. What is needed is an invention that
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the nmetricsmeQEufed’ak Uf remote station. One or more of the metrics, or a value
representing the quality of the received signal, is messaged from the remote
20 station to the base location. If desirable, the base location may adjust the voice-
data transmission power in consideration of the messages or values.
Concurrently, the forward link voice-data transmission power levels are
monitored at the base location. The voice-data is transmitted to the remote
station using the first channel, more specifically referred to herein as a
25 fundamental channel.

In one embodiment, a dynamic transmission power value is computed
using various voice-data transmission power levels transmitted on the first
channel. This value is then used to select a desired slot for transmitting

30 additional data. This additional data is transmitted on a second channel such as
a supplemental channel, shared or not shared, using a desired transmission
power level and data rate for transmitting the additional data.

In another embodiment, the invention provides an article of manufacture

35 containing digital information executable by a digital signal-processing device.
In yet another embodiment, the invention yields an apparatus used to practice

the methods of the invention. The apparatus may comprise a remote station

and at least one base station that has, amongst other things, a transceiver used
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20
BRIEF DESCRIPTION OF THE DRAWINGS

The nature, objects, and advantages of the invention will become more
apparent to those skilled in the art after considering the following detaited
description in connection with the accompanying drawings, in which like

5 reference numerals designate like parts throughout, and wherein:

FIGURE 1 illustrates transmission power fluctuations with respect to
time in accordance with the invention;

FIGURE 2 illustrates favorable supplemental channel transmission
powers in accordance with one embodiment of the present inventior;

30 FIGURE 3 shows a flow chart illustrating an operating sequence in
accordance with one embodiment of the present invention;

FIGURE 4a is a block diagram of a general configuration for a mobile
station used in accordance with the invention;

FIGURE 4b is a block diagram of a general channel structure used in

35 accordance with the invention;
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

FIGURES 1- 7 illustrate examples of the various method and apparatus

aspects of the present invention. For ease of explanation, but without any

limitation intended, the apparatus examples are described in the context of a

20 signal processing apparatus that may be embodied by various hardware

components and interconnections. Further arrangements for these signal

processing apparatuses will become apparent to anyone skilled in the art after

reading the descriptions that follow.

25 OPERATION
IS-95 supports medium data (MDR) transmission of data by allowing a
base location (BS) to communicate with a remote station (RS) using up to eight
(8) forward links and up to eight (8) reverse links. Further advances have been
made allowing for even higher data rate (HDR) transmissions using somewhat
30 similar systems. Generally, data can be more efficiently communicated between
a BS and a RS if it is transmitted at the lowest possible power level required for

maintaining the quality of the communication.

Transmission of voice-data generally relies on the large number of

35 uncorrelated users communicating with a base station and well-behaved
Markov voice statistics to balance both RF capacity and RF stability. These

large numbers of uncorrelated users results in a forward link RF transmit power
‘distribution that is predictably stationary and log-normal. Without this forward
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user’s RF environment, the more power a base station requires to deliver a fixed

amount of data. Therefore, users experiencing a poor RF environment use more
network capacity. For example, users in different physical locations will

20 experience different fading conditions, such as a user passing into the RF
shadow of a building, whereas another user may be passing into the RF shadow
of a tree. These conditions will reduce the strength of the received signals,
resulting in a poorer quality received signal than if the fade had not occurred.
To overcome fading, transmission power may be increased.

As shown in Figure 1, the transmission power level for voice-data
transmitted from a BS to a RS may vary with time. For example, at time 102 the
power level used to transmit voice-data to a user #1 from a BS is at a maximum.
At time 104, the power level required to transmit voice-data to a user #2 is at a

30 minimum. At time 106, the average voice-data transmission power level for
users #1 and #2 is at a minimum. In one embodiment of the invention, the slot
108 shown in Figure 2 is a favorable time, or slot, to transmit additional data on
the data channel of user #2. This determination is made using the voice-data
transmission power levels as measured at the base location. Selecting non-voice

35 data to be transmitted to a user on a second channel based on predicted BS
power levels for voice-data transmissions on a first channel maximizes overall
data through-put and does not require any quality metric messaging from the
RS to the BS regarding the second channel.
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Figure 3 is a flow chart reflecting method steps 300 for one embodiment
20 of the present invention as used in a CDMA network. The method starts at step
302 and data signals are transmitted in task 304 from a BS to a RS. As discussed
above, this transmitted data may comprise voice and/or non-voice data
transmitted on a first channel, also referred to herein as a fundamental channel.
A first channel is a pdrtion of the Forward Link Channel that carries a
25 combination of higher-level data and power control information from the BS to
the RS. A second channel is a portion of the Forward Link Channel that
operates in conjunction with the first channel or a forward dedicated control
channel to provide increased data delivery services. A second channel is
commonly referred to as a supplemental channel, but could be a dedicated

30 fundamental channel.

As voice-data transmissions occur, the RS receiving the transmission
measures pre-selected metrics reflective of the quality of the communication
received. These metrics can include bit error rate as well as other commonly

35 used metrics. If the quality of the received signal falls off and remains poor, the
RS messages a representative value to the BS in task 308. This message may
indicate that an increase, decrease, or no change in transmission power for data
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20 The encoder 405 receives the signal and builds a redundancy into the
signal for error-correcting purposes. Different “codes” may be used to
determine how the redundancy will be built into the signal. These encoded bits
are called symbols. The repetition generator 407 repeats the symbols it receives
a predetermined number of times, thus allowing part of the symbols to be lost

25 due to a transmission error without affecting the overall quality of the
information being sent. Block interleaver 409 takes the symbols and jumbles
them. The long code generator 411 receives the jumbled symbols and scrambles
them using a pseudorandom noise sequence generated at a predetermined chip
rate. Each symbol is XOR-ed with one of the pseudorandom chips of the

30 scrambling sequence.

The information may be transmitted using more than one carrier

(channel) as explained with regards to the method, above. Accordingly, a
demultiplexer (not shown) may take an input signal “a” and split it into

35 multiple output signals in such a way that the input signal may be recovered.
In one embodiment the signal “a” is split into three separate signals, each signal
representing a selected data-type, and is transmitted using one FL channel per
data-type signal. In another embodiment, the demultiplexer may split signal
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For each channel, t'he respective signals are nultiplexed together to form
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20 certain functional blocks shown in the figure may not be present in other
embodiments of the invention. The block diagram of Figure 5b corresponds to
an embodiment consistent for operation according to the TIA/EIA Standard IS-
95C, also referred to as 1S-2000, or cdma2000 for CDMA applications. Other
embodiments of the present invention are useful for other standards including
5 the Wideband CDMA (WCDMA) standards proposed by the standards bodies
ETSI and ARIB. It will be understood by one skilled in the art that owing to the
extensive similarity between the reverse link modulation in the WCDMA
standards and the reverse link modulation in the IS-95C standard, extension of

the present invention to the WCDMA standards may be accomplished.

30

In the exemplary embodiment of Figure 5a, the wireless communication
device transmits a plurality of distinct channels of information which are
distinguished from one another by short orthogonal spreading sequences as
described in the U.S. Patent Application Serial No. 08/886,604, entitled “HIGH
35 DATA RATE CDMA WIRELESS COMMNICATION SYSTEM,” assigned to the
assignee of the present invention and incorporated by reference herein. Five
separate code channels are transmitted by the wireless communication device:
1) a first supplemental data channel 532, 2) a time multiplexed channel of pilot
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20 control bits are provided to repetition generator 522, which provides repetition
of the power control bits before providing the bits to multiplexer (MUX) 524. In
MUX 524 the redundant power control bits are time multiplexed with pilot
symbols and provided on line 534 to modulator 526.
25 Message generator 512 generates necessary control information messages

and provides the control message to CRC and tail bit generator 514. CRC and
tail bit generator 514 appends a set of cyclic redundancy check bits which are
parity bits used to check the accuracy of the decoding at the base station and
appends a predetermined set of tail bits to the control message to clear the
30 memory of the decoder at the base station receiver subsystem. The message is
then provided to encoder 516, which provide forward error correction coding
upon the control message. The encoded symbols are provided to repetition
generator 518, which repeats the encoded symbols to provide additional time
diversity in the transmission. The symbols are then provided to interleaver 520
35 that reorders the symbols in accordance with a predetermined interleaving
format. The interleaved symbols are provided on line 536 to modulator 526.
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and ot her necessary signaling information. Fundanental channel 540 is the
channel used to carry primary informati fromthe wrel ess conmunication
device to the base station. In the case o0f speech transm ssions, the
fundamental channel 540 carries the speech data. Supplenental data
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Variable rate date source 502 provides the encoded speech frame to CRC
and tail bit generator 504. CRC and tail bit generator 504 appends a set of cyclic
redundancy check bits which are parity bits used to check the accuracy of the
decoding at the base station and appends a predetermined set of tail bits to the
5 control message in order to clear the memory of the decoder at the base station.
The frame is then provided to encoder 506, which provides forward error
correction coding on the speech frame. The encoded symbols are provided to
repetition generator 508, which provides repetition of the encoded symbol. The
symbols are then provided to interleaver 510 and reordered in accordance with .
30 a predetermined interleaving format. The interleaved symbols are provided on
line 540 to modulator 526.

In the exemplary embodiment, modulator 526 modulates the data

channels in accordance with a code division multiple access modulation format

35 and provides the modulated information to transmitter (TMTR) 530, which
amplifies and filters the signal and provides the signal through duplexer 528 for
transmission through an antenna. In IS-95 and cdma2000 systems, a 20 ms

frame is divided into sixteen sets of equal numbers of symbols, referred to as
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Control channel data is provided on line 536 to spreading element 548
which covers the supplemental channel data in accordance with a
predetermined spreading sequence. In the exemplary embodiment, spreading
element 548 spreads the supplemental channel data with a short Walsh
sequence (++++++++-------- }. The spread data is provided to relative gain
element 550, which adjusts the gain of the spread control channel data relative
to the energy of the pilot and power control symbols. The gain adjusted control
data is provided to a third summing input of summing element 546. Summing
element 546 sums the gain adjusted control data symbols, the gain adjusted
supplemental channel symbols and the time multiplexed pilot and power
control symbols and provides the sum to a first input of multiplier 562 and a
first input of multiplier 568.

The second supplemental channel is provided on line 538 to spreading
element 552 which covers the supplemental channel data in accordance with a
predetermined spreading sequence. In the exemplary embodiment, spreading
element 552 spreads the supplemental channel data with a short Walsh
sequence (++--). The spread data is provided to relative gain element 554,
which adjusts the gain of the spread supplemental channel data. The gain

at four possible rates referred

a frane by frane basis. Full rate



power control conmmand in response to a determ nation of the sufficiengwaRRit
the received reverse link signal at the base station. Figure 5
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20 pseudonoise sequences is well known in the art and is described in detal 1;
US. Patent No. 5,103,459, entitled «gYSTEM AND METHOD FO
GENERATING SIGNAL WAVEFORMS IN A CDMA .CELITULAR
TELEPHONE SYSTEM,” assigned to the assignee of the present Tnventxon @d
incorporated by reference herein. A long PN sequence is pr9v1d_ed t;) e:i ftlrst
5 input of multipliers 570 and 572. The short PN sequence PN, 1s prov1. ded t0 a:
second input of multiplier 570 and the short PN sequence PNg is proviaed 10

second input of multiplier 572.

The resulting PN sequence from multiplier 570 is.provided to respe:tive
30 second inputs of multipliers 562 and 564. The resulting PN 'sec%uengzé rorg
multiplier 572 is provided to respective second inputs o_f multipliers az
568. The product sequence from multiplier 562 is prov1.de-d to thc:—: sumn‘r:;«j1
input of subtractor 574. The product sequence from multiplier 564 is provfx
to a first summing input of summing element 576. The product sequex;:.le 1:;:2
35 multiplier 566 is provided to the subtracting input of subtractox" 5 4. o
product sequence from multiplier 568 is provided to a secongl summing inp

summing element 576.
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Turning now to Figure 6a, a functional block diagram of selected

20 portions of a base station 600 is shown in accordance with the present
invention. Reverse link RF signals from the wireless communication device 500

(Figure 5b) are received by receiver (RCVR) 602, which downconverts the
received reverse link RF signals to an baseband frequency. In the exemplary
embodiment, receiver 602 down converts the received signal in accordance with

25 a QPSK demodulation format. Demodulator 604 then demodulates the
baseband signal. Demodulator 604 is further described with reference to Figure
6b below.

The demodulated signal is provided to accumulator 606. Accumulator

30 606 sums the symbol energies of the redundantly transmitted power control
groups of symbols. The accumulated symbol’s energies are provided to de-
interleaver 608 and reordered in accordance with a predetermined de-
interleaving format. The reordered symbols are provided to decoder 610 and
decoded to provide an estimate of the transmitted frame. The estimate of the

35 transmitted frame is then provided to CRC check 613 which determines the
accuracy of the frame estimate based on the CRC bits included in the

fransmitted frame.
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accurhdl at edemgtm| ' s energies are provided to de- interleaver 608 and
reordered in accordance with a predeterm ned de- interleaving format. The

reordered symbol Tn $he pperfgz\'/rie ee?nﬁgdi%gnqggém%%lglﬁgg 603 shown in Figure 6a has

one demodulation chain for each information channel. An exemplary
demodulator 603 performs complex demodulation on signals modulated by an
20 exemplary modulator. As previously described, receiver (RCVR) 602
downconverts the received reverse link RF signals to a baseband frequency,
producing Q and I baseband signals. Despreaders 614 and 616 respectively
despread the I and Q baseband signals using the long code from Figure Sa.
Baseband filters (BBF) 618 and 620 respectively filter the 1 and Q baseband

5 signals.

Despreaders 622 and 624 respectively despread the I and Q signals using
the PN sequence of Figure 5b. Similarly, despreaders 626 and 628 respectively
despread the Q and I signals using the PN, sequence of Figure 5b. The outputs

30 of despreaders 622 and 624 are combined in combiner 630. The output of
despreader 628 is subtracted from the output of despreader 624 in combiner
632. The respective outputs of combiners 630 and 632 are then Waish-
uncovered in Walsh-uncoverers 634 and 636 with the Walsh code that was used
to cover the particular channel of interest in Figure 5b. The respective outputs
35 of the Walsh-uncoverers 634 and 636 are then summed over one Walsh symbol

by accumulators 642 and 644.
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5b. Simlar feIIRS espect ively despread the Q and, |
si gndPs using the PNQ sequence of Figure 5b. The outputs of despreaders 622

and 624 are conbpegitt the UPRLART fRSLoing EeRHipRIYNsObrdinarily skilled artisans
having the benefit of this disclosure will recognize that the apparatus discussed
above may be implemented in a machine of different construction without
departing from the scope of the present invention. Similarly, parallel methods
20 may be developed. As a specific apparatus example, one of the components
such as summing element 622, shown in Figure 6b, may be combined with
summing element 626 even though they are shown as separate elements in the
functional diagram.

25 Signal-Bearing Media
The methods described above may be implemented, for example, by
operating a base station to execute a sequence of machine-readable instructions.
These instructions may reside in various types of signal bearing media. In this
respect, one embodiment of the invention concerns a programmed product, or
30 article of manufacture, comprising signal-bearing media tangibly embodying a
program of machine-readable instructions executable by a digital signal
processor to perform the methods discussed above.

The signal bearing media may comprise any type of digital data storage

35 media. For example, this storage media includes an application specific
integrated circuit (ASIC), a digital data or optical storage device accessible by

the base station, electronic read-only memory, or other suitable signal bearing

media. In an illustrative embodiment of the invention, the machine-readable
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558 and 660v9ﬂe .comhi ned. i n conbi ner 662 to produce the denodul ated si gnal
of i nmerest WAHESIAEGHE specific foregoing descriptions, ordinarily
skilled artisans having the benefit of this disclosure will recognize that
t he apparatus di scussed above may be inplenented in a machine of different
construction wi thout departing fromthe scope of the present invention.
Simlarly, parallel nmethods may be devel oped. As a specific apparatus
exanpl e, one of the conponents such as summ ng el enent 622, shown in

Fi gure 6b, may be conbined with sunmng el enent 626 even though they are
shown as separate elements in the functional diagram Signal-Bearing Media
The met hods descri bed above nmay be inplenented, for exanple, by operating
a base station to execute a sequence of machi ne-readabl e instructions.




These instructions may reside in various types of signal bearing neﬂuﬁ

this .respect, one enbodi nent of the invention concerns a programme MAR 2004
product, or article of manufacture, conprising signal-bearing nmedia
tangi bl y enbodying a program of nachlgﬁ readabl e instructions executabl e
by a digital signal processor to perférmthe methods di scussed above. The
signal bearing nedia may conprise any type of digital data storage nedia.
For exanple, this storage nedi a |ncl¢ application specific integrated
circuit (ASIC), a digital data or optical storage device accessible by the
base station, electronic read-only nenory, or other suitable si gnal bearing
media. In an |IIus&@g ve e lene%t of . the i.nventiaon, e machi ne- egdable

1 5 MAR 2004 Ao Hegoh favared sia f‘HsFP‘EPé‘B‘FtBWs y Ik Grpifise

software mn‘?:fiﬁ £808vst r%le'n%éd% ,%qg stich as C, C+, C++, or

ot her n a%guaggsg%’rHER EVBODI I\%-l V\Egﬁ&gs ﬁere have been shown what

are present I y temssittiag signals Hetweenxebgsedogationtandianeniote sthtiomeia atvieast iooa, i t
arent to thos sk| II d,i.n_.the art that i ous changes and

i |
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i nvention as qﬁédsﬁﬁﬁA’g by ﬂ@%ﬁ@%@ﬂm hAIniBsio ihwerr SleG41i 8B thé Svoicelddta VAR
2004 20 CLAIMS 1 nmet hod for predicting a favored slot for transmtting

data in arammﬁtedssaﬂnmsﬂmtﬂrstwhm,em the method conprising the steps

of: transmtti si.gnal s bet. base st ion via
o et o dAfbrdtes bt e TER 07 v B BkeiP: At Eot ARt Sraindl kL

voi ce-dat a; NBaf ithe @}nah‘h@ RafsmhissiAt podvert [6v8B NfoS Stledt ROWesorlde \chhitnel Or
the voice-data transnmitted via the at |east one first channel; determ ning

a dynani dransmissienskit end dafasate fenteansmigting additioral dataenig sesondoehanndll © and
using the dynam c transm ssion power |evel to select a second channel

transm ssion slot and data rate for transmtting additional data on a
second clmnnelThednethb®imaicbaidniewik claimlapfiethet ¢dmpristighhé stepsiof:her

comprising t hemgfatsgrrt)r?g ?1{ the remote location transmission metrics reflecting the quality of
voice-data signals received from the base location;
messaging from the remote location to the base location any change or non-change
in the voice-data quality; and
adjusting or not adjusting transmission power in consideration of voice-data

transmitted by the base location.

3. A signal bearing medium tangibly embodying a program of machine-readable
instructions executable by a digital signal processing apparatus to perform a method for
predicting a favored slot for transmitting data in a wireless communication system, the
instructions comprising the method steps of:

transmitting signals containing voice-data between a base location and a remote
location;

measuring at the base location transmission power levels for voice-data transmitted
via at least one first channel;

determining a historical profile for the transmission power levels; and

using the historical profile of the transmission power levels to select a second
channel transmission power level and data rate for transmitting additional data on a second
channel.



nmeasuring at the renote location transm ssion netrics reflecting thd 3 MAR 200i
quality of voice-data signals received fromthe base |ocation; nessagi ng
fromthe renote |location to the base |ocation any change or non-change in
the voice-data quality; and adjusting not adjusting transm ssion power

I n consideration of voice-data transmted by the base location. 3. A
signal bearing nediumtangi bly enbodyi ng a program of machi ne-readabl e

i nstructions executable by a digital signal processing apparatus to perform
a nmethod for predicting a favored slot for transmtting data in a wrel ess
comuni ca4.i on Aysigneah beakiag medituhutahgibiys embogying i a) grdgiem neft machisé-egdabit
transmtting signals containipg voice-data between a base_|l ocation and a
remote |'GEEYGUGHS € § E@ aa‘ﬂ%ﬁﬁé‘%‘&&@"‘l"ﬁ%?&%& PP P2 setad fatyel s
for voi cesda g L [ : ' ot I Niag a
i st or | ool arapd RIBPELA K fof Wandhird @i 103 Ml SIRANR CanE LRI ol

hi st or i cainstowatibn$ eoroprisilgethemagtbod stepsorf: power | evel s to sel ect a second
channel transnission power. level, and data rate for fransmting additional
data on a ecolRPemiiak umals; COptHpRE ouse-Shia Hetveed ot LR Ao ORI
tangi bly gefipslyi ng a program of nachine-readable instructions executable
by a digital signal processing apparatus to performa nethod for

predicting a fmeasngug ot bt basy locationgransmissipngwver lavels for vaitedata eransroitiedat i on
system the ﬂn§tru§t itoEs c[grrprisi ng the nethod steps of. transmtting
signal's cHRPLICATREC VB EBSWELa bet wveen a base |ocation and a renote

| ocation; neasduidritiniag aldyBariRnk@EslonPowef RIENaAEI on power |evel s for

voi ce-data transmtted via at |east one first channel; determining a
dynani ¢ transnisitg dhe pdyiramit eransmizgion updWaRs devs! dipn seleet ta ¢eerds sthapngbowner

| evel to o I .S $:ks | Ot e for
transm tt?%&ﬁgg%??lts?%%gpﬁa%p g@gﬁlluam{ss,g@@%g‘ agﬁgﬁﬁ%li%? %naﬁ%cglg&para %ILS used to
predict a favored slot for transmtting data between a base |ocation and a

remote station in a wireless conmuni cati gn_system the apparat us
conpri si ré 2 R BPIBRA (15eh . BFRITA RGO |S§Ptcfeuywmalgag§@hswegtaa¥assn,

wherei n t13eafddSénd a remote station in a wireless communication system, the apparatus

comprising:

a base location communicatively coupled to a remote station, wherein the base
location may communicate with the remote station using more than one channel, the base
location comprising:

a transmitter, the transmitter capable of transmitting voice and non-voice data
signals between a base location and a remote station; and

a digital signal processing apparatus communicatively coupled to the transmitter
and capable of executing instructions to:

measure at the base location transmission power levels for voice-data transmitted
to the remote station via at least one first channel;

determining an dynamic transmission power level for transmissions made via the at
least one first channel; and

using the dynamic transmission power level to select a second channel
transmission slot for transmitting additional data to the remote station on a second

channel.

6. The apparatus in accordance with claim 3, further comprising: -



| ocation may conmuni cate with the renote station using nore than ONe 1 5 MAR 200
channel, the base |location conprising: a transmtter, the transmtter
capable of transmtting voice and non-voice data signals between a base

| ocation and a renpte station; and a digjtal signal processing apparatus
comuni catively coupled to the transm tteer and capabl e of executing
instructions to: neasure at the base |ocation transm ssion power |evels for
voi ce-data tr ] JE%n r tat [ . t one. first.
channel ; dete??nﬁﬁ%aﬁgﬁ% yngmhﬁ{: %ﬁﬁﬁggi%‘gr}ﬁ%ﬁ%gﬁtatel!\)/@%%?“ﬁspgnw&i ons
made vi a teflectirtg the qaality ofieoité-tata siphalsredeived Terbn ertasé Ratibmam c

transm ssi on power |evel to _select a second channel transm ssion slot for
transmitting adBReEIagingmenns fon messpging inihe dase locatiom ayalue mdicting any ghange| . 6.
The appar d g th elaimb5, further conmprising: 1 5 MAR 1004
22 a masﬁ#ﬁgdhﬁr!ne%@qp%?&%g%rﬁﬁg&é the renote station transm ssion
metrics refl extieans fdredipstihg by nof adjosting-tHatransmigsioh powee #i sedidetatightdie
base | ocati.on, a nessagi ng neans for nessaging to the base | ocation a val ue
i ndicti ng"%‘yd%ﬁa@w or non-change in the voice-data quality; and a neans
for adjusting or not adjusting the transm ssion power in consideration of
voi ce-data quality.



