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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application

Inventors: Kenichi MIYOSHI, et a1.

Appln. No.: New Continuation Application of
10/089,605 filed April 1, 2002

Filed: December 18, 2002

For: COMMUNICATION TERMINAL APPARATUS, BASE STATION
APPARATUS, AND RADIO COMMUNICATION METHOD

PRELIMINARY AMENDMENT

Assistant Commissioner of Patents
Washington, D.C. 20231

Sir:

Please amend the above-captioned application as follows:

IN THE SPECIFICATION

Please insert the following paragraph at page 1, between lines

4 and 5:

--This is a continuation of application number 10/089,605

filed April 1, 2002.--

IN THE CLAIMS

Please amend claims 1-20 to read as follows (Exhibit I

contains a marked up version):

1. (Amended) A communication terminal apparatus used in a

communication system in.which communication resources are allocated
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to each communication terminal apparatus based on downlink channel

quality, said communication terminal apparatus comprising:

a measurer that measures downlink channel quality; and

a transmitter that transmits a notification signal to notify

a base station apparatus of information that indicates said

downlink channel quality;

wherein said notification signal includes information made

less susceptible to errors in a propagation path, the information,

among information indicative of channel quality, having a

possibility of decreasing the downlink throughput when the

information is received erroneously in said base station apparatus.

2. (Amended) The communication terminal apparatus according

to claim 1, wherein said transmitter transmits with less

susceptibility to errors in a propagation path in proportion to a

notification signal that indicates that said downlink channel

quality is good.

3. (Amended) The communication terminal apparatus according

to claim 2, wherein said transmitter transmits with transmission

power increased in proportion to a notification signal that

indicates that said downlink channel quality is good.
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4. (Amended) The communication terminal apparatus according

to claim 3, further comprising a controller that controls

transmission power of a pilot signal,

wherein said transmitter transmits with a notification signal

that indicates said downlink channel quality better than a

predetermined channel quality set to higher transmission power than

pilot signal transmission power, and a notification signal that

indicates said downlink channel quality'poorer than a predetermined

channel quality set to lower transmission power than pilot signal

transmission power.

5. (Amended) The communication terminal apparatus according

to claim 3, further comprising:

a table that indicates a correspondence between a notification

signal and transmission power; and

a rewriter that rewrites contents of said table in accordance

with a control signal from a base station apparatus,

wherein said transmitter adjusts a notification signal to

predetermined transmission power based on said table.

6. (Amended) The communication terminal apparatus according

to claim 2, wherein said transmitter transmits after performing

conversion to a code word with a size of a code word minimum
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distance proportional to a notification signal that indicates that

said downlink channel quality is good.

7. (Amended) The communication terminal apparatus according

to claim 6, further comprising:

a table that indicates a correspondence between a notification

signal and a code word; and

a rewriter that rewrites contents of said table in accordance

with a control signal from a base station apparatus,

wherein said transmitter converts a notification signal to a

predetermined code word based on said table.

8. (Amended) The communication terminal apparatus according

to claim 2, further comprising a determiner that determines a

communication mode indicated by a combination of modulation method

and coding method based on channel quality,

wherein said transmitter makes a notification signal a signal

that indicates a communication mode.

9. (Amended) The communication terminal apparatus according
L

to claim 2, wherein:

said measurer measures pilot signal reception quality) and

|PR2018—01474
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said transmitter makes a notification signal a signal that

indicates a pilot signal reception quality value.

10. (Amended) The communication terminal apparatus according

to claim 1, wherein:

said measurer measures pilot signal reception quality; and

said transmitter transmits a notification signal made less

susceptible to errors in a propagation. path in proportion to

information for which an amount of change is large within

information used to indicate a pilot signal reception quality

value.

11. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal

converted to a code word whose code length is proportional to a

value of an upper digit.

12. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal with

transmission power increased in proportion to a value of an upper

digit.
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13. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal spread

with a spreading code whose spreading factor is higher in

proportion to a value of an upper digit.

14. (Amended) A base station apparatus comprising:

a receiver that receives a notification signal transmitted

from the communication terminal apparatus according to claim 17

allocation using a notification signal excluding a detected

notification signal from a received plurality of notification

signals.

15. The base station apparatus according to claim 14, further

comprising:

a calculator that calculates a rate of detection by said

detector; and

a transmitter that transmits a control signal instructing a

communication terminal apparatus to rewrite said table based on a

6

|PR2018—01474

Apple Inc. EX1002 Page 10



IPR2018-01474 
Apple Inc. EX1002 Page 11

 

result of comparison of a rate of detection and a predetermined

threshold value.

16. (Amended) A base station apparatus comprising:

a receiver that receives a notification signal transmitted

from the communication terminal apparatus according to claim 1;

a measurer that measures likelihood of a notification signal;

a detector that detects a notification signal whose likelihood

is less than a predetermined threshold valuey and

a determiner that determines downlink communication resource

allocation using a notification signal excluding a detected

notification signal from a received. plurality of notification

signals.

17. The base station apparatus according to claim 16, further

comprising:

a calculator that calculates a rate of detection by said

detector) and

a transmitter that transmits a control signal instructing a

communication terminal apparatus to rewrite said table based on a

result of comparison of a rate of detection and a predetermined

threshold value.

|PR2018—01474

Apple Inc. EX1002 Page 11



IPR2018-01474 
Apple Inc. EX1002 Page 12

 

18. (Amended) A radio communication method, wherein:

a communication terminal apparatus, when transmitting a

notification signal to notify a base station apparatus of

information that indicates downlink channel quality, transmits a

notification signal having information made less susceptible to

errors in a propagation path, the information, among information

indicative of said downlink channel quality, having a possibility

of decreasing the downlink throughput when the information is

received erroneously in said base station apparatus; and

said base station determines downlink communication resource

allocation in accordance with a notification signal.

19. (Amended) The radio communication method according to

claim 18, wherein said communication terminal apparatus transmits

with less susceptibility to errors in a propagation path in

proportion to a notification signal that indicates that said

downlink channel quality is good.

20. The radio communication method according to claim 18,

wherein said communication terminal apparatus measures pilot signal

reception quality, and transmits a notification signal made less

susceptible to errors in a propagation path in proportion. to
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information for which an amount of change is large within

information used to indicate a reception quality value.

|PR2018—01474

Apple Inc. EX1002 Page 13



IPR2018-01474 
Apple Inc. EX1002 Page 14

 

REMARKS

This application is directed to original claims 1-20 which are

amended for clarity. The amendments are considered to be non-

narrowing and no estoppel should be deemed to attach thereto.

Early and favorable consideration of this application is

respectfully requested.

Respectfully submitted,

1 bLNWR
:3 E. Ledbetter

Registration No. 28,732

Date: December 16, 2002  
JEL/spp

ATTORNEY DOCKET NO. L9289.021493

STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
1615 L Street, NW, Suite 850
P.O. Box 34387

Washington, DC 20043-4387

Telephone: (202) 785-0100

Facsimile: (202) 408-5200
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Exhibit I

1. (Amended) A communication terminal apparatus used in a

communication system in which communication resources are

allocated to each communication terminal apparatus based on

downlink channel quality, said communication terminal apparatus

comprising:

a [measuring device] measurer that measures downlink channel

quality; and

a transmitter that transmits a notification signal to notify

a base station apparatus of information that indicates said
 

downlink channel quality;

wherein said [transmitter transmits a] notification signal

[having] includes information made less susceptible to errors in a

propagation path, the information, among information indicative of

channel quality, having a possibility of decreasing the downlink

throughput when the information is received erroneously in said

base station apparatus.

2. (Amended) The communication terminal apparatus according

to claim 1, wherein said transmitter transmits with less

susceptibility to errors in a propagation path in proportion to a

notification signal that indicates that said downlink channel

quality is good.

11
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3. (Amended) The communication terminal apparatus according

to claim 2, wherein said transmitter transmits with transmission

power increased in proportion to a notification signal that

indicates that said downlink channel quality is good.

4. (Amended) The communication terminal apparatus according

to claim 3, further comprising a controller that controls

transmission power of a pilot signal [71L

wherein said transmitter transmits with a notification

signal that indicates said downlink channel quality better than a

predetermined channel quality set to higher transmission power

than pilot signal transmission power, and a notification signal

that indicates said downlink channel quality poorer than a

predetermined channel quality set to lower transmission power

than pilot signal transmission power.

5. (Amended) The communication terminal apparatus according

to claim 3, further comprising:

a table that indicates a correspondence between a

notification signal and transmission power; and

12
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a [rewriting device] rewriter that rewrites contents of said

table in accordance with a control signal from a base station

apparatus[7]L

wherein said transmitter adjusts a notification signal to

predetermined transmission power based on said table.

6. (Amended) The communication terminal apparatus according

to claim 2, wherein said transmitter transmits after performing

conversion to a code word with a size of a code word minimum

distance proportional to a notification signal that indicates

that said downlink channel quality is good.

7. (Amended) The communication terminal apparatus according

to claim 6, further comprising:

a table that indicates a correspondence between a

notification signal and a code word; and

a [rewriting device] rewriter that rewrites contents of said

table in accordance with a control signal from a base station

apparatus[)]L

wherein said transmitter converts a notification signal to a

predetermined code word based on said table.

13
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8. (Amended) The communication terminal apparatus according

to claim 2, further comprising a [determination device]

determiner that determines a communication mode indicated by a

combination of modulation method and coding method based on

channel qualitylrlL

wherein said transmitter makes a notification signal a

signal that indicates a communication mode.

9. (Amended) The communication terminal apparatus according

to claim 2, wherein:

said [measurement device] measurer measures pilot signal

reception quality; and

said transmitter makes a notification signal a signal that

indicates a pilot signal reception quality value.

10. (Amended) The communication terminal apparatus

according to claim 1, wherein:

said [measurement device] measurer measures pilot signal

reception quality; and

said transmitter transmits a notification signal made less

susceptible to errors in a propagation path in proportion to

information for which an amount of change is large within

14
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information used to indicate a pilot signal reception quality

value.

11. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal

converted to a code word whose code length is proportional to a

value of an upper digit.

12. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal with

transmission power increased in proportion to a value of an upper

digit.

13. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal

spread with a spreading code whose spreading factor is higher in

proportion to a value of an upper digit.

14. (Amended) A base station apparatus comprising:

a receiver that receives a notification signal transmitted

from the communication terminal apparatus according to claim 1;

a [measurement device] measurer that measures reception

power of a notification signal;

15
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a detector that detects a notification signal whose

reception power is less than a predetermined threshold value; and

a [determination device] determiner that determines downlink

communication resource allocation using a notification signal

excluding a detected notification signal from a received

plurality of notification signals.

15. The base station apparatus according to claim 14,

further comprising:

a calculator that calculates a rate of detection by said

detector; and

a transmitter that transmits a control signal instructing a

communication terminal apparatus to rewrite said table based on a

result of comparison of a rate of detection and a predetermined

threshold value.

16. (Amended) A base station apparatus comprising:

a receiver that receives a notification signal transmitted

from the communication terminal apparatus according to claim 1;

a [measurement device] measurer that measures likelihood of

a notification signal;

a detector that detects a notification signal whose

likelihood is less than a predetermined threshold value; and

16
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a [determination device] determiner that determines downlink

communication resource allocation using a notification signal

excluding a detected notification signal from a received

plurality of notification signals.

17. The base station apparatus according to claim 16,

further comprising:

a calculator that calculates a rate of detection by said

detector; and

a transmitter that transmits a control signal instructing a

communication terminal apparatus to rewrite said table based on a

result of comparison of a rate of detection and a predetermined

threshold value.

18. (Amended) A radio communication method, wherein:

a communication terminal apparatus, when transmitting a

notification signal to notify a base station apparatus of

information that indicates downlink channel quality, transmits a

notification signal having information made less susceptible to

errors in a propagation path, the information, among information

indicative of said downlink channel quality, having a possibility

of decreasing the downlink throughput when the information is

received erroneously in said base station apparatus; and

17
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said base station determines downlink communication resource

allocation in accordance with a notification signal.

19. (Amended) The radio communication method according to

claim 18, wherein said communication terminal apparatus transmits

with less susceptibility to errors in a propagation path in

proportion to a notification signal that indicates that said

downlink channel quality is good.

20. The radio communication method according to claim 18,

wherein said communication terminal apparatus measures pilot

signal reception quality, and transmits a notification signal

made less susceptible to errors in a propagation path in

proportion to information for which an amount of change is large

within information used to indicate a reception quality value.

18
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DESCRIPTION

COMMUNICATIONTERMINALAPPARATUS,BASESTATIONAPPARATUS,

AND RADIO COMMUNICATION METHOD

Technical Field

The present invention relates to a communication

terminal apparatus, base station apparatus, and

radio communication method to be used in a cellular

communication system.

Background Art

Inacellularcommunicationsystem,onebasestation

performs radio communication with a plurality of

communication terminals simultaneously, and therefore,

as demand has increased in recent years, so has the need

for higher transmission efficiency.

Onetechnologythathasbeenproposedforincreasing

the transmission efficiency of a downlink from a base

station to‘a communication terminal is HDR (High Data

Rate). HDR is a communication method whereby a base

stationperformsschedulingforallocatingcommunication

resources to communication terminals by time division,
and also sets a transmission rate for each communication

terminal according to the downlink channel quality.

The operations by which a base station and

communicationterminalsperformradiocommunicationwith

HDR are described below. First, the base station
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transmits apilot signalto eachcommunicationterminal.

Each communication terminal estimates the downlink

channel quality using a CIR (desired carrier to

interference ratio) based on the pilot signal, etc., and

finds a transmission rate at which communication is

possible. Then, based on the transmission rate at which

communication is possible, each communication terminal

selects a communication mode, which is a combination of

packet.length, coding method, andIHOdulationlnethod, and

transmits a data rate control (hereinafter referred to

as “DRC”) signal indicating the communication mode td

the base station. i

The type of modulation method that can be used in

eachsystemjjspredeterminedas BPSK,QPSK,16QAM,64QAM,

and so forth. Also, the type of coding that can be used

in each system is predetermined as 1/2 turbo code, l/3

turbo code, 3/4 turbo code, and so forth. Further, a

plurality of transmission rates that can be used in each

system are predetermined according to a combination of

packet length, modulation method, and coding method.

Eachcommunicationterminalselectsacombinationwhereby

communication can beperformed most efficiently with the

current downlink channel quality, and transmits a DRC

signalindicatingtheselectedcommunicationmode tothe

base station. Generally, DRC signals are represented by

numbers from 1 to N, with a higher number indicating a

proportionally better downlink channel quality.

Based on the DRC signal transmitted from each
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communication terminal, the base station sets a

transmission rate for each communication terminal, and

sendsasignaltoeachcommunicationterminalviaacontrol

channel indicating communication.resource allocation to

each communication terminal. Generally, taking

improvement of system transmission efficiency into

consideration, communication resources are allocated

With priority to the communication terminal that has the

best downlink channel quality—that iS‘tO say, the

communication terminal that transmits the

highest—numbered DRC signal. ‘

The base station then transmits data only to the

relevant communication terminal in its allocated time.

Forexample,iftimetlhasbeenallocatedtocommunication

terminal A, in time t1 the base station transmits data

only to communication terminal A, and does not transmit

datatoeacommunicationterminalotherthancommunication

terminal A.

In this way, data transmission efficiency has

conventionally been increased for the overall system.by

setting a transmission rate for each communication

terminal according to channel quality by means of HDR,

and performing communication resource allocation with

priority to a communication terminal with a high

transmission rate at which communication is possible.

However, if the communication mode determined by

a communication terminal is receiVed erroneously by the

base station due to deterioration of the channel
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conditionscu1theuplinkfronlthecommunicationterminal

to the base station, or the like, the base station will

transmit data using that erroneous mode. As the

determinedcommunicationmodeandthecommunicationmode

of data transmitted to the communication terminal are

different, the communication terminal cannot demodulate

or decode the data.

Also, when a base Station such as that described

above has allocated time tl to communication terminal

A, in time t1 the base station transmits data only to

communication terminal A, and does not transmit data to

a communication terminal other than communication

terminal A.

bue to the above, a problem arises in that, if the

communicationmodedeterminedbyacommunicationterminal

is received erroneously by the base station, there will

be an interval during which time-divided communication

resources are not used, and downlink throughput falls.

Disclosure of Invention

It is an object of the present invention to provide

a communication terminal apparatus, base station

apparatus, and radio communication method that make it

possible to prevent a fall in downlink throughput in a

communication system in which communication resources

are allocated to communication terminals based on

downlink channel quality.

In order to achieve the above-described object, in
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thepresentinvention,withrespecttoinformation,among

informationindicativeofdownlinkchannelquality,which

has a possibility of decreasing the downlink throughput

when the information is received erroneously in a baSe

station, a communication terminal provides such

information with less susceptibility to errors in the

propagation path to transmit. It is thereby possible to

prevent the downlink throughput from decreasing.

Brief Description of Drawings

FIG.1 is a graph illustrating DRC signal selection

frequency in a base station;

FIG.2 is a block diagram showing a configuration

ofaibasestationaccordingtoEmbodiment].ofthepresent

invention;

FIG.3 is a block diagram showing the configuration

of a communication terminal according to Embodiment l

of the present invention;

FIG.4 is a drawing showing the contents of the

transmission power table provided in a communication

terminal according to Embodiment l of the present

invention;

FIG.5 is a block diagram showing another

configuration of a base station according to Embodiment

l of the present invention;

FIG.6 is a block diagram showing the configuration

of a communication terminal according to Embodiment 2

of the present invention;
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FIG.7 is a drawing showing the contents of the code

wordtableprovidedjJ1acommunicationterminalaccording

to Embodiment 2 of the present invention;

FIG.8 is a block diagram showing the configuration

ofiabasestationaccordingtoEmbodiment3 ofthepresent

invention;

FIG.9 is a block diagram showing the configuration

of a communication terminal according to Embodiment 3

of the present invention;

FIG.10 is a block diagram showing a configuration_

ofaibasestationaccordingtxaEmbodiment4 ofthepresent

invention;

FIG.llis ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 4

of the present invention;

FIG.12 is a block diagram showing another

configuration of a base station according to Embodiment

4 of the present invention;

FIG.13is ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 5

of the present invention;

FIG.14is.ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 6

of the present invention;

VFIG.15iseablockdiagramshowingtheconfiguration

of the CIR signal creation section of a communication

terminal according to Embodiment 6 of the present

invention;
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FIG.16is ablockdiagramshowingtheconfiguration

of the CIR signal creation section of a communication

terminal according to Embodiment 7 of the present

invention; and

FIG.l7is ablockdiagramshowingtheconfiguration

of the CIR signal creation Section of a communication

terminal according to Embodiment 8 of the present

invention.

Best Mode for Carrying out the Invention

With reference now to the accompanying drawings,

embodiments of the present invention will be explained

in detail below.

(Embodiment 1)

As stated above, a base station allocates

communication resources with priority to the

communication terminal with the best downlink channel

quality. In other words, a base station selects the

highest—numberedDRCsignal,andallocatescommunication

resources with priority to the communication terminal

that transmitted that selected DRC signal. Thus, DRC

signaleelection frequency is as shown in FIG.l. FIG.l

isva graph illustrating DRC signal selection frequency

in a base station. In this figure, numbers 1 to 5 are

used as DRC numbers, with a higher number representing

a proportionally better channel quality.

As shown in FIG.l, the higher the number of a DRC

signal, the greater is the frequency of its selection

|PR2018—01474

Apple Inc. EX1002 Page 29



IPR2018-01474 
Apple Inc. EX1002 Page 30

10

15

20

25

 

by the base station. That is to say, the better the

downlink channel quality of a communication terminal,

the higher is the frequency with which communication

resources are allocated to that communication terminal.

This kind of relationship arises from the fact that there

are many communication terminals, and there is an

increased probability of there being a communication

terminal with good downlink channel quality.

Thus, the selection frequency of each DRC signal

differs according to channel quality. That is to say,

since a DRC signal indicating that downlink channel

qualityisgoodtendstobeselectedwithgreaterfrequency,

thereiseahighprobabilitythatdownlinkthroughputwill

fall if a DRC signal indicating that downlink channel

quality is good is received erroneously. Also, since a

DRC signal indicating that downlink channel quality is

poor tends to be selected with lower frequency, there

'islittleeffectofproducingafallindownlinkthroughput

ifatDRC signal indicating that downlink channel quality

is poor is received erroneously.

Thus, a communication terminal according to

Embodiment l‘of the present invention transmits at

proportionally higher transmission power a DRC signal

indicating that downlink channel quality is good. Also,

a base station according to Embodiment 1 of the present

inventionexcludesDRCsignalswithreceptionpowerlower

than a predetermined threshold value in performing

communication resource allocation.
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FIG.2 is a block diagram showing a configuration

of£1basestationaccordingtoEmbodimentl,ofthepresent
invention.

In FIG.2, an allocation section 101 determines

communication resource allocation to each communication

terminal based on DRC signals excluding DRC signals

detected by unused DRC detection sections 116 described

later herein from among DRC signals extracted by

demodulators 114 described later herein. Then, basedton

the determined communication resource allocation, the

allocation section 101 notifies a buffer 102 for output

of downlink transmit data, indicates the downlink

transmitdatacodingmethodtoeuladaptivecodingsection

103, and indicates the downlink transmit data modulation

method to an adaptive modulator 104.

The buffer 102 holds downlink transmit data, and

outputs downlink transmit data for a predetermined

communication terminal to the adaptive coding section

103 in accordance with the directions of the allocation

section 101. The adaptive coding section 103 codes the

output signal from the buffer 102 in accordance with the

directions of the allocation section 101, and outputs

the resulting signal to the adaptive modulator 104. The

adaptive modulator 104 modulates the output signal from

the adaptive coding section 103 in accordance with the

directions of the allocation section 101, and outputs

the resulting signal to'a spreading section 105.

Spreading section 105 spreads the output signal from the

|PR2018—01474

Apple Inc. EX1002 Page 31



IPR2018-01474 
Apple Inc. EX1002 Page 32

10

15

20

25

 

10

adaptivernodulator 104, and outputs the resulting signal

to a multiplexer 108.

Anmdulator106modulatesapilotsignalandoutputs

it to a spreading section 107. Spreading section 107

spreads the output signal from the modulator 106, and

outputs the resulting signal to the multiplexer 108.

The multiplexer 108 performs time multiplexing of

thespreadpilotsignalwiththespreaddownlinktransmit

data at predetermined intervals, and outputs the

resulting signal to a transmit RF section 109. The

transmit RF section 109 converts the frequency of the

outputsignalfromthemultiplexerlOBtoradiofrequency,

and outputs the resulting signal to a duplexer 110.

The duplexer 110 transmits the output signal from

the transmit RF section 109 as a radio signal from an

antenna 111 to a communication terminal. Moreover, the

duplexer 110 outputs the signals transmitted from each

communication terminal and received by antenna 111 to

receive RF section 112. '

,A receive RF section 112 converts the frequency of

a radio frequency signal output from the duplexer 110

to baseband, and outputs the resulting signal to a

despreading section 113. The despreading section 113

deSpreads the baseband signal using the spreading code

used to spread the DRC signal, and outputs the resulting

signal to the demodulator 114 and a reception power

calculation section 115.

The demodulator 114 demodulates the output signal

|PR2018—01474

Apple Inc. EX1002 Page 32



IPR2018-01474 
Apple Inc. EX1002 Page 33

10

15

20

25

 

11

from the despreading section 113 and extracts the DRC]

signal,andoutputsthissignaltotheallocationsection

101.

The reception power calculation section 115

measures the reception power of the despread DRC signal,

which is output to the unused DRC detection section 116.

In the unused DRC detection section 116 is set a

predeterminedthresholdvalue,asdescribedlaterherein,

and a DRC signal of reception power lower than this

threshold value is detected, and the result of the

detection is output to the allocation section 101:

A despreading section 113, demodulator 114,

reception power calculation section 115, and unused DRC

detectionsection116areprovidedforeachcommunication

terminal. Fronleachrdemodulator 114eaDRC signal for the

correspondingcommunicationterminalisoutput,andfrom

each unused.DRC detection section 116 atdetection result

for the corresponding communication terminal is output.

FIG.3 is a block diagram showing the configuration

of a communication terminal according to Embodiment 1

ofthepresentinvention. InFIG.3,acommunicationmode

determinationsection201determinesacommunicationmode

indicatinga,combination¢ofmodulationmethodand.coding

methodbasedcn1aCIRmeasuredlnraCIRmeasurementsection

219 described later herein, and outputs the result to

aDRCsignalcreationsection202. Thecommunicationmode

determination section 201 also indicates the downlink

receive data demodulation method to an adaptive
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demodulator 216, and indicates the downlink.receive<jata

decodingmethodtoanadaptivedecodingsection217,based

on the determined communication mode.

The DRC signal creation section 202 creates a DRC

signal with a number corresponding to the communication

mode output from the communication mode determination

section 201, and outputs this DRC signal to a modulator

203 and DRC power controller 205.

Modulator 203 modulates the DRC signal and outputs

the resulting signal to a spreading section 204.

spreading section 204 Spreads the output signal from

modulator 203 and outputs the resulting signal to the

DRC power controller 205. The DRC power controller 205

refers to a transmission power table 206 that shows the

correspondencebetweenDRCnumbersandtransmissionpower,

controls the DRC signal transmission power based on the

transmission power of a pilot signal output from a pilot

power controller 209 described later herein, and outputs

the DRC signal that has undergone transmission power

control to a multiplexer 210. The actual method of

controlling DRC signal transmission power will be

described later herein.

A modulator 207 modulates the pilot signal and

outputs the resulting signal t051spreading section 208.

Spreading section 208 spreads the output signal from

modulator 207 and outputs the resulting signal to the

pilot power controller 209. The pilot power controller

209 controls the transmission power of the pilot signal,
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and outputs the pilot signal that has undergone

transmission power control to the multiplexer 210. The

pilot power controller 209 also outputs the pilot signal

transmission power to the DRC power controller 205.

The multiplexer 210 performs time multiplexing of

the DRC signal that has undergone transmission power

control and the pilot signal that has undergone

transmission power control at predetermined intervals,

and outputs the resulting signal to a transmit RF section

211. The transmit RF section_211 converts the frequency

of the output signal from the multiplexer 210 to radio

frequency,andoutputstheresultingsignaltoeaduplexer
212.

The duplexer 212 transmits the output signal from

the transmit RF section 211 as a radio signal from an

antenna 213 to the base station. Also, a signal

transmitted as a radio signal by the base station and

received as a radio Signal by the antenna 213 is output

by the duplexer 212 to a receive RF section 214.

The receive RF section 214 converts the frequency

of the radio frequency signal output from the duplexer

212 to baseband, and outputs the resulting signal to a

despreading section 215 and a despreading section 218.

Despreading section 215 despreads the data

compbnentofthebasebandsignalandoutputstheresulting

signal to the adaptive demodulator 216. The adaptive

demodulator 216 demodulates the output signal from

despreadingsection215inaccordancewiththedirections

|PR2018—01474

Apple Inc. EX1002 Page 35

 



IPR2018-01474 
Apple Inc. EX1002 Page 36

10

15

20

25

 

14

of the communicationlnode determination section 201, and

outputs the resulting signal to the adaptive decoding

section 217. The adaptive decoding section217 decodes

the output signal from the adaptive demodulator 216 in

accordanceawith the directions of the communicatiorlmode

determination section 201, and obtains receive data.

DespreadingsectionZlS despreads thepilot signal

componentofthebasebandsignalandoutputstheresulting

signal to a CIR measurement section 219. The CIR

measurement section 219 measures the CIR of the pilot

signal output from despreading section 218, and outputs
the result to the communication mode determination

section 201.

Next, the procedure fOr transmission/reception of

signals between the base station shown in FIG.2 and the

communication terminal shown.in FIG.3 will be described.

First, at the start of communication, a pilot signal

is modulated by the modulator 106 in the base station,

is spread by spreading section 107, and is output to the

'multiplexer 108. Only the spread pilot signal is output

from the multiplexer 108 to the transmit RF section 109.

The spread pilot signal is frequency—converted to radio

frequencyInithetransmitRI‘section109, andtransmitted

to communication terminals as a radio signal from the

antenna 111 via the duplexer 110.

A radio signal of only the pilot signal component

transmitted as a radio signal from the base station is

receivedbytheantenna213ofthecommunicationterminal,

|PR2018—01474

Apple Inc. EX1002 Page 36



IPR2018-01474 
Apple Inc. EX1002 Page 37

10

15

2O

25

15

passes through the duplexer 212, and is

frequency-convertedtobasebandbythereceiveRFsection

214. The pilot signal component of the baseband signal

is despread by despreading section 218, and output to

the CIR measurement section 219.

Next, in the CIR measurement section 219, the CIR

of the pilot signal output from despreading section 218

is measuredq and based on‘thetZIR, the communication.mode

is determined by the communication mode determination

.section 201. Then a DRC signal with a number

corresponding to the communication mode is created by

the DRC signal creation section 202.

TheDRCsignalisnmdulatedbynmdulator203,spread

by spreading section 204, and output to the DRC power

controller 205. In the DRC power controller 205, the DRC

signal transmission power is controlled baSed on the

transmission power of the pilot signal output from the

pilotpowercontroller209,andtheratiosofpilotsignal

transmission power to DRC signal transmission power set

beforehand in the transmission power table 206.

The contents set in the transmission power table

206 will be described below. FIG.4 is a drawing showing

the contents of the transmission power table provided

in a communication terminal according to Embodiment 1

of the present invention.

The transmission power table 206 shows the

correSpondence between DRC numbers and DRC signal

transmissionpower,setsothatthehighertheDRCnumber,
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the higher is the transmission power. Here, numbers 1

to 5 are used as DRC numbers, with a higher number

representing a proportionally better downlink channel

quality. That is to say, in the settings in the

transmission power table 206, the better the downlink

Channel quality indicated by-a_DRC signal, the higher

is the transmission power. V

As explained above, the frequency of selection by

thebasestationtends1x)beproportionmltothedownlink

channel quality indicated by a DRC signal, and therefore

in this embodiment, transmission power is higher, and

susceptibility to errors lower, the better the downlink

channel quality indicated by a DRC signal. As a result,

the probability of a DRC signal that indicates that

downlink channel quality is good being received

erroneously can be made lower than the probability of

aaDRC signal that indicates that downlinkc:hannel.quality

is poor being received erroneously. In other words, the

probability of a DRC signal with a high frequency of

selectionlnrthehmse station.being.received erroneously

can be made lower than the probability of a DRC signal

with a low frequency of selection by the base station

being received erroneously.

The DRC signal transmission power values set in the

transmission power table 206 are expressed as a ratio

to the pilot signal transmission power. Here, as shown

in FIG.4, the settings are arranged so that DRC number

3 in the middle of DRC numbers 1 to 5 is taken as a reference,
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and DRC signals indicating a lower number than DRC number

3 are transmitted at lower transmission power than the

pilot signal transmission power, while DRC signals

indicating a higher number than DRC number 3 are

transmitted at higher transmission power than the pilot

signal transmission power. That is to say, the settings

are arranged so'that DRC signals indicating a poorer

channel quality than a predetermined channel quality

(here, the‘channel quality corresponding to a DRC signal

with DRC number 3) are transmitted at lower transmission

power than the pilot signal transmission power, while

DRC signals indicating a better channel quality than the

predetermined channel quality are transmitted at higher

'transmission power than the pilot signal transmission

power.

Thus, with this embodiment, by setting DRC signals

for which transmission power is increased and DRC signals

for which transmission power is decreased in comparison

with conventional DVRC signal transmission power (here,

that is, pilo’t signal transmission power), and making

the total of DRC signal transmission power increases and

decreases :0 dB, it is possible to make DRC signals

indicating that downlink channel quality is good

proportionally less susceptible to errors while keeping

average DRC signal transmission power constant compared

with a conventional system. That is to say, it is possible

to proportionally reduce susceptibility to errors of DRC

signals indicating that downl ink channel quality is good
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without reducing uplink capacity compared with a

conventional system.

Also, since, in this way, DRC signals indicating

that downlink channel quality is poor (DRC signals with

DRC numbers 1 and 2 in FIG.4) are transmitted at lower

transmission power than in a conventional system, it is

possible to reduce power consumption in a communication

terminal that is located far from the base station and

for which there is a high probability of transmitting

a DRC signal indicating that downlink channel quality

is poor. That is to say, in the case of a communication

terminal that transmits a DRC signal indicating that

downlink channel quality is poor, whereas the DRC signal

was previously transmitted at transmission power that

was high to begin with, according to this embodiment the

DRC signal transmission.power can belnade lower than that

hightransmissionpower,enablingcommunicationterminal

power consumption to be greatly reduced.

As the frequency of selection by a base station is

lowtobeginwithforaiDRCsignalindicatingthatdownlink

channel quality is poor, there is almost no effect of

producing a fall in throughput due to transmitting a DRC

signal indicating that downlink channel quality is poor

at lower transmission power than previously in this way.

Also, with this embodiment, DRC signals indicating

that uplink Channel quality is good (DRC signals with

DRC numbers 4 and 5 in FIG.4) are transmitted at higher

transmission power than in a conventional system.
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However, there is a high possibility of a DRC signal

indicating that uplink channel quality is good being

transmitted from a communication terminal located

comparatively near the base station. Also, due to pilot

signal transmission power control that is performed

constantly:n1anuplink,thetransmissionpowerofzapilot

signaltransmittedfromeacommunicationterminallocated

comparatively near the base station (that is, the

conventional DRC signal transmission power) is low to

begin with. Therefore, in the case of a communication

terminal that transmits a DRC signal indicating that

'uplink channel quality is good, DRC signal transmission.

power remains low and power consumption remains low even

though the previously originally low DRC signal

transmission power increases, and so there is almost no

effect on power consumption.

In the DRC power controller 205, the DRC signal

transmissionpowerisobtainedbyhavingthetransmission

power of the pilot signal output from the pilot power

controller 209 adjusted in accordance with the ratios

set in the transmission power table 206. Then, in the

DRC power controller 205, the transmission power of the

DRC signal output from spreading section 204 is adjusted

to this obtained transmission power, and a DRC signal

that has been subjected to transmission power control

is output to the multiplexer 210. To give a specific

example, if the number of the DRC signal output from the

DRCsignalcreationsectionZOZtotheDRCpowercontroller
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205 is 5, the transmission power of the DRC signal output

from spreading section 204 is adjusted to a transmission

power 2 dB lower than the transmission power of the pilot

signal output from the pilot power controller 209.

5 TheDRCsignalthathasundergonetransmissionpower

control is multiplexed with the pilot signal by the

multiplexer 210, frequency—convertedtx3radio frequency

by the transmit RF section 211, and transmitted to the

phase station as a radio signal from the antenna 213 via

10 the duplexer 212.

Theradiosignaltransmittedfromthecommunication

terminalisreceivedbytheantennalllofthebasestation,

and input to the receive RF section 112 via the duplexer

110. The signal input to the receive RF section 112 is

15 frequency—converted to baseband, despread by the

despreading section 113 using the spreading code used

to spread the DRC signal, and output to the demodulator

114 and reception power calculation section 115. i

In the demodulator 114 the output signal from the

20 despreadingsectionllBisdemodulated,andtheDRCsignal

is extracted and output to the allocation section 101.

Here, since a DRC signal indicating that downlink

channelquality'ispoor'istransmittedbyexcommunication

terminal at lower transmission power than in a

25 conventional system, the probability of a DRC signal

indicating that downlink channel quality is poor being

received erroneously by the base station is increased.

Also, as stated above, if communication resource
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allocation is performed based on an erroneously received

DRC signal, downlink throughput will fall. '

Thus, in the reception power calculation section

115, the reception power of the despread DRC signal is

measured,andisoutputtotheunusedDRCdetectionsection

1165 The lowest reception power at which an error does

notoccuriJ1aDRCsignalindicatingthatdownlinkchannel

quality is poorest (a DRC signal with DRC number 11in

FIG.4)hasbeensetbeforehandintheunusedDRCdetection

section 116 as a threshold value. Then, in the unused

DRCdetectionsection116,aDRCsignalofreceptionpower

lower than this threshold value is detected, and the

detectionresultisoutput1x>theallocationsection101.

ADRCsignaldetectaibytheunusedDRCdetectionsection

116 is a DRC signal that is not used by the allocation

section 101 in determining communication resource

allocation.

In the allocation section 101, communication

resource allocation to each communication terminal is

determined based on the DRC signals remaining after DRC

signals detectedknrthe unused DRC detection section 116

have been excluded from the DRC signals extracted by the

demodulator 114.

Thus,inabasestationaccordingtothisembodiment,

a DRC signal of reception power lower than the lowest

reception power at which a DRC signal indicating that

downlink channel quality is poorest is not received

erroneouslyisexcluded. Thatisixasay,inabasestation
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according to this embodiment, a notification signal

susceptibletoerrorsisexcludedindeterminingdownlink

communication resource allocation. Therefore,

accordingtoabasestationofthisembodiment,eventhough

a DRC signal indicating that downlink channel quality

is poor is transmitted at lower transmission power than

in a conventional system, it is possible to prevent

communication resource allocation fronxbeing'determined

based on an erroneous DRC signal.

Thus, according to this embodiment, the better the

downlink channel quality indicated by a DRC signal, the

higher is the transmission power at which transmission

is performed, and therefore it is possible to make DRC

signalsindicatingthatdownlinkchannelqualityii;good

proportionally less susceptible to errors, and to reduce

the error occurrence rate of DRC signals for which the

probability of selection by a base station is high. By

this means it is possible to reduce the possibility of

communicationresourceallocationbeingdeterminedbased

on an erroneous DRC signal, and so to prevent a fall in

downlink throughput.

Abasestationaccordingtothisembodimentmayalso

beconfiguredasshowninFIG.5. FIG.5i521blockdiagram

showinganotherconfigurationofaibasestationaccording

toEmbodiment]_ofthepresentinvention. Thatis'tosay,

a base station may be configured in such a way that the

reception power calculation section 115 and unused DRC

detection section 116 shown in FIG.2 are replaced by a
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likelihood calculation section 301 and unused DRC

detection section 302. In the following description,

parts identical to those in FIG.2 are assigned the same

reference numerals as in FIG.2 and their detailed

explanations are omitted.

In FIG.5, the likelihood calculation section 301

calculates a likelihood that indicates the probable

degree of certainty of a DRC signal, and outputs the

calculation result to the unused DRC detection section

302. The lowest likelihood at which an error does not

occur in a DRC signal indicating that downlink channel

quality is poorest has been set beforehand in the unused

DRC detection section 302 as a threshold value. Then,

in the unused DRC detection section 302, a DRC signal

with a likelihood lower than this threshold value is

detected, and the detection result is output to the

allocation section 101.

In this way the same kind of effect as described

above is also obtained when a base station according to

this embodiment is configured as shown in FIG.5.

(Embodiment 2)

InacommunicationterminalaccordingtoEmbodiment

20fthepresentinvention,thebetterthedownlinkchannel

quality indicatedkura DRC signal, the larger is-thelcode

word minimum distance of the code word to which that DRC

signal.is converted.with respect1x3other DRC signal code

words before being transmitted.
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FIG.6 is a block diagram showing the configuration

of a communication terminal according to Embodiment 2

of the present invention. As shown in this figure, a

communication terminal according to this embodiment is

configuredinsuchawaythatthemodulator203,spreading

section 204, DRC power controller 205, and transmission

power table 206 shown in FIG.3 are replaced by a code

word selector 401, code word table 402, modulator 403,

andspreadingsection404. Inthefollowingdescription,

parts identical to those in FIG.3 are assigned the same

reference numerals as in FIG.3 and their detailed

explanations are omitted.

The code word selector 401 refers to the code word

table 402 , converts a DRC signal created by the DRC signal

creation section 202 to a predetermined code word, and

outputs the code word to modulator 403. Modulator 403

modulatesthecodewordandoutputsittospreadingsection

404. Spreadingsection404spreadstheoutputsignalfrom

modulator 403 and outputs the resulting signal to a

multiplexer 210.

Next, the operation of a communication terminal

according to this embodiment will be described.

First, the contents set in the code word table 402

will be described. FIG.7 is a drawing showing the

contentsofthecodewordtableprovidedinacommunication

terminal according to Embodiment 2 of the present

inventibn.

_The code word table 402 shows the correspondence
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between DRC numbers and code words after DRC signal

conversion, set so that the higher the DRC number, the

larger is the code wordxninimunldistance of the code word

to which the DRC signal is converted. Here, numbers 1

to 5 are used as DRC numbers, with a higher number

representing a proportionally better downlink channel

quality. That is to say, in the settings in the code word

table 402, the better the downlink channel quality

indicated by a DRC signal, the larger is the code word

minimum.distancezof the code word to which the DRC signal

is converted.

Here, "code word distance" is the number of bits

that differ between code words, and "code word minimum

distance" is the minimum number of bits by which a

particular code word differs with respect to all other

codewords. Tobespecific,thecodewordforEaDRCsignal,

with DRC number 5 is "lllllllll", and this code word

”111111111" differs by alninimum of 6loits when compared

with any of the code words corresponding to DRC signals

withDRCnumbers].U34. Therefore,thecodewordminimum

distance of the code word for a DRC signal with DRC number

5 is 6. Similarly, the code wordrninimum.distance of the

code word for a DRC signal with DRC number 4 is 3.

Thus, the code word for a DRC signal with DRC number

5 is less likely to be mistaken for another code word

than the code word for a DRC signal with DRC number 4.

That is to say, the larger code word minimum distance

of a code word, the less likely it is to be mistaken for
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another code word.

In the code word selector 401, a DRC signal output

from the DRC signal creation section 202 is converted

to a code word set in the code word table 402, and output

to modulator 403. To giveza specific example, if the DRC

signal output from the DRC signal creation section 202

is a number 5 DRC signal, it is converted to code word

"111111111".

Following conversion, the code word is modulated

by modulator 403 and spread by spreading section 404.

pThe spread code word is multiplexed with a pilot signal

by a multiplexer 210, frequency—converted to radio

frequency by a transmit RF section 211, and transmitted

to the base station as a radio signal from an antenna

213 via a duplexer 212.

Thus, according to this embodiment, the better the

downlink channel quality indicated by a DRC signal, the

larger is the code word minimum distance. of the code word

to which that DRC signal is converted with respect to

other DRC signal code words before being transmitted,

andthereforeitispossibletomakeDRCsignalsindicating

thatdownlinkchannelqualityisgoodproportionallyless

susceptible to errors , and to reduce the error occurrence

rate of DRC signals for which the probability of selection

by a base station is high. By this means it is possible

to reduce the possibility of communication resource

allocation being determined based on an erroneous DRC

signal, and so to prevent a fall in downlink throughput.
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Also, according to this embodiment, it is possible

to reduce the error occurrence rate of DRC signals for

which the probability of selection by a base station is

high without increasing DRC signal transmission power,

thereby making it possible to reduce the possibility of

communicationresourceallocationbeingdeterminedbased

on an erroneous DRC signal without increasing

communication terminal power consumption.

Moreover, according to this embodiment, it is

possible to change the degree of insusceptibility to

errors of code words corresponding to DRC signals while

keeping the code length of code words constant, and

therefore it is not necessary to provide a plurality of

demodulation systems in accordance with different code

lengths in a base station, thus enabling the apparatus

configuration of a base station to be simplified.

(Embodiment 3)

A base station according to Embodiment 3 of the

present invention transmits tozicommunication terminal

a control signal for table rewriting based on the rate

of occurrence of DRC signals that are excluded when

communication resource allocation is determined, and a

communication terminal according to Embodiment 3 of the

presentinventionrewritesthecontentsofatransmission

power table or code word table based on a control signal

transmitted from the base station.

FIG.8 is a block diagram showing the configuration
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ofaxbasestationaccordingtx>Embodiment3(ofthepresent

invention. As shown in this figure, a base station

according to this embodiment is configured by further

providing the configuration shown in FIG.2 with a

detection rate calculation section 501, control signal

creation section 502, modulator 503, and spreading

section 504. In the following description, parts

identicaltothoseinFIG.2areassignedthesamereference

numerals asj11EIG.2 and their detailed explanations are

omitted.

In FIG.8, the detection rate calculation section

501 calculates the rate of detection by the unused DRC

detectionsectionllSandoutputstheresulttothecontrol

signal creation section 502. That is to say, the

detection rate calculation section 501 calculates the

rate of occurrence of DRC signals that are excluded when

communication resource allocation is determined. Basedv

onthedetectionrate,thecontrolsignalcreationsection

502 creates a control signal for table rewriting

(hereinafter referred to as ”table rewrite signal”),

whichisoutputtomodulator503. 'Modulator503modulates

the table rewrite signal and outputs it to spreading

section 504. Spreading section 504 spreads the output

signalfrommodulator503andoutputstheresultingsignal

to the multiplexer 108.

FIG.9 is a block diagram showing the configuration

of a communication terminal according to Embodiment 3

Of the present invention. As shown in this figure, a
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communication terminal according to this embodiment is

configured by further providing the configuration shown

in FIG.3 witheadespreading section 601, demodulator 602,

and table rewriting section 603. In the following

description, parts identical to those in FIG.3 are

assignedthesamereferencenumeralsasinFIG.3andtheir

detailed explanations are omitted.

In FIG.9, despreading section 601 despreads a

baseband signal using the spreading code used to spread

thetablerewritesignal,andoutputstheresultingsignal

Usthedemodulator602. ThedemodulatorGOZdemodulates

the output signal from despreading section 601 and

extracts the table rewrite signal, which is output to

the table rewriting section 603. The table rewriting

section 603 rewrites the contents of the transmission

power table in accordance with the table rewrite signal.

Next, the procedure for transmission/reception of

signals between the base station shown in FIG.8 and the

communicationterminalshown:UIFIG.9willlxadescribed.

First, in the detection rate calculation section

501 of the base station, the detection ratecxfthe unused

DRC detection section 116 is calculated and is output

tothecontrolsignalcreationsection502. Thedetection

rate can be calculated, for example, from the number of

detections in a predetermined time.

A predetermined threshold value for the detection

rate has been set in the control signal creation section

502, and this threshold value is compared with the
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detection rate calculated by the detection rate

calculation section 501. If the detection'rate

calculateélby the detection rate calculation section 501

is greater than or equal to the threshold value, a table

rewrite signal ordering all transmission power values

set in the transmission power table 206 to be increased

is created, and is output to modulator 503. That is to

say, if the rate of occurrence of DRC signals that are

excluded when communication resource allocation is

determined is greater than or equal to the predetermined

threshold value, the control signal creation section 502

creates a table rewrite signal that orders all DRC signal

transmissionpowervaluestxabeincreasedsimultaneously

from their current_values.

The table rewrite signal is modulated by modulator

503, spread by spreading section 504, and output to the

multiplexer 108. The spread table rewrite signal is

multiplexed with transmit data and the pilot signal in

the multiplexer 108, frequency—converted to radio

frequencyknrthetransmitRFsection109,andtransmitted

‘to communication terminals as a radio signal from the

antenna 111 via the duplexer 110.

The radio signal transmitted from the base station

is received by the antenna 213 of the communication

terminal, passes through the duplexer 212, and is

frequency—convertedtx)basebandkn!thereceiveruvsection

214. The baseband signal is despread by despreading

section 601 and demodulated by the demodulator 602, and
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the table rewrite signal is extracted. The extracted

table rewrite signal is output to the table rewriting
section 603.

The contents of the transmission power table 206

are then rewritten by the table rewriting section 603

in accordance with the table rewrite signal. That is to

say, the table rewriting section 603 increases all the

transmission power values set in the transmission power

table7206.

In the above description, the configuration is such

thatthetablerewritingsection603rewritesthecontents

-of the transmission power table 206, but this embodiment

mayalsolnaappliedtozacommunicationterminalaccording

to Embodiment 2, and a configuration may be used whereby

the table rewriting section 603 rewrites the contents

of the code word table 402 shown in FIG.6.

In this case, if the detection rate calculated by

the detection rate calculation section 501 is greater

than.or equal to the threshold value, the control signal

creation section 502<an base station according to this

embodiment creates a table rewrite signal ordering all

code word minimum distances set in the code word table

402 to be increased. That is to say, if the rate of

occurrence of DRC signals that are excluded when

communication resource allocation is determined is?

greaterthanorequaltothepredeterminedthresholdvalue

the control signal creation section 502 creates a table

rewritesignalthatordersallcodewordminimumdistances
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ofcodewordscorrespondingtoDRCsignalstobeincreased

simultaneouslyfromtheircurrentvalues. Thenthetable

rewriting section 603 rewrites the contents of the code

wordtable402inaccordancewiththetablerewritesignal.

'That is to say, the table rewriting section 603 rewrites

the code words set in the code word table 402 with code

words all of whose code word minimum distances are larger

than at present.

Thus, according to this embodiment, the contents

of the transmission power table or code word table are

rewritten based on the rate of occurrence of DRC signals

thatareexcludedwhencommunicationresourceallocation

is determined. In other words, in this embodiment,

transmission power table orccode word table contents are

rewritten adaptively in accordance with variations in

thecommunicationenvironment. Thatistosay,according

to this embodiment, when the communication environment

deteriorates and the rate of occurrence of DRC signals

thatareexcludedwhencommunicationresourceallocation

is determined reaches or exceeds a predetermined

thresholdvalue,thetransmissionpowerofeachDRCsignal

is increased, or the code word minimum distance of the

code word corresponding to each DRC signal is increased,

thereby enabling the DRC signal error occurrence rate

to be held down even when the communication environment-

deteriorates.

In this embodiment, the predetermined detection

rate threshold value is decided upon considering
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appropriately the environment in which the

communication system is used.

Moreover, with this embodiment, itis also_possible

to further set a second predetermined threshold value

in the control signal creation section 502 to create a

table rewrite signal ordering all transmission power

values set in the transmission power table 206 to be

decreased when the detection rate calculated by the

detection rate calculation section 501 falls below this

second threshold value. By this means, it is possible

to reduce DRC signal transmission poWer when DRC signal

reception quality becomes excessive, thereby enabling

communicationterminalpowerconsumptiontobedecreased.

Furthermore, in this embodiment, table rewriting

is performed basedcnlthe rate of detection.by the unused

DRC detection section 116, but it is also possible to

rewriteeitable basedcn1the distribution ofDRC signals

'used in determining communication resource allocation

frmnamongDRC signalstransmitted.frmnmobilestations,

so that that distribution is optimized. In this case,

the base station shown in FIG.8 is configured with the

detection rate calculation Section replaced by a used

DRCdistributiondeterminationsection,whichdetermines

the distribution of DRC signals used in communiCation

resource allocation determination based on DRC signals

output from the demodulator 114 and detection results

output from the unused DRC detection section 116, and

outputs a signal indicating that distribution to the
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control signal creation section 502. The control signal

creation Section 502 then creates a table rewrite signal

based on the signal indicating the distribution output

from the used DRC distribution determination section.

(Embodiment 4)

A communication terminal according to Embodiment

4 of the present invention transmits at higher

transmission.powerleproportiontx)CIR.informatior1that

indicates that downlink channel quality is good. A_base

stationaccordingtoEmbodiment4ofthepresentinvention

excludes CIR information for which the reception power

is lower than a predetermined threshold value in

performing communication resource allocation.

In above—described Embodiment 1, a communication

terminal determines the communication mode based on the

CIR and transmits a DRC signal corresponding to that

determined communication mode to the base station at

predetermined transmission power, and the base station

determines communication resource allocation to each

communication terminal based on the DRC signals. DRC

signal can be represented with far fewer bits than other

information indicating downlink channel quality (such

as a downlink CIR, for example), and therefore use of

a DRC signal has the advantage of enabling the downlink

channel utilization efficiency to be increased. On the

other hand, since a communication terminal must be

provided with a table for communication mode
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determination, a table for DRC signal creation, and so

forth to determine the communication mode and create a

DRC signal, there are the disadvantages of increased

communication terminal power consumption and apparatus

size.

Thus, in this embodiment, a communication terminal

transmits CIR information to the base station at

predetermined transmission power, and the base station

determines the communication mode based on the CIR

information and then determines communication resource

allocation to each.communication terminal. As a:result,

although there is the disadvantage of a slight decrease

in the uplink channel utilization efficiency, the fact

that communication terminals do not have to determine

the communication mode and create a DRC signal, and do

not need to be provided with a communication mode

determination table, DRC signal creation table, and so

forth, offers the major advantage of enabling

communication terminal power consumption and apparatus

size to be reduced. Also, in this embodiment, it is

possibleforCIRinformationforagfluralityofterminals

to be compared in the base station, and the correct

communication mode to be determined with_certainty,

making this embodiment particularly uSeful_in cases such

as those where it is not possible for the communication

mode to be determined simply from the CIR in each

communication terminal.

A base station according to this embodiment and a
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communication terminal according to this embodiment will

be described below. FIG.10 is a block diagram showing

aconfigurationofaabasestationaccording1x)Embodiment

4 of the present invention . In the following description,

parts identical to those in FIG.2 are assigned the same

reference numerals as in FIG.2 and their detailed

explanations are omitted.

In FIG. 10, a demodulator 701 demodulates the output

signal from a despreading section 113, and extracts a

signal that contains CIR information (hereinafter

referred to as ”CIR signal”), which is'output to an

allocation section 704-

A reception power calculation section 702 measures

the reception power of the despread CIR signal, which

is output to an unused CIR detection section 703. In the

unused CIR detection section 703 is set a predetermined

threshold value in the same way as in Embodiment 1, and

a CIR signal of reception power lower than this threshold

value is detected, and the result of the detection is

output to the allocation section 704-

A despreading section 113, demodulator 70l,

reception power calculation section 702, and unused CIR

detection section 703 are provided for each communication

terminal. From each demodulator 701 a CIR signal for the

corresponding communication terminal is output, and from

each unused CIR.detection_section 703aidetection result

for the corresponding communication terminal is output.

The allocation section 704 determines communication
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resourceallocationtoeachcommunicationterminalbased

on CIR information indicated by CIR signals excluding

CIRsignalsdetectedbytheunusedCIRdetectionsections

703 from among the CIR signals extracted by the

demodulators 701. Then, based on the determined

communication resource allocation, the allocation

section 704 notifies a buffer 102 for output of downlink

transmit data, and outputs the CIR information to a

communication mode determination section 705.

Based on the CIR information output from the

allocation section 704, the communication mode

determination section 705 determines the communication

mode,which indicates acombination1Dfmodulation1nethod

and coding method, and outputs a signal indicating this

communicationmodetoanmdulator706. Inaddition,based

on the determined communication mode, the communication

mode determination section 705 indicates the downlink

transmitdatacodingmethodtoenmadaptivecodingsection

103,andindicatesthedownlinktransmitdatanmdulation

method to an adaptive modulator 104. Modulator 706

modulates the signal indicating the communication mode

and outputs it to a spreading section 707. Spreading

section 707 spreads the output signal fron\modulator 706

and outputs the resulting signal to a multiplexer 108.

FIG.lljs ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 4

ofthepresentinvention. Inthefollowingdescription,

parts identical to those in FIG.3 are assigned the sameI
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reference numerals as in FIG.3 and their detailed

explanations are omitted.

In FIG.11, a CIR information creation section 801

creates a CIR signal indicating a CIR measured by a CIR

5 measurement section 219, and outputs it to a modulator

802andCIRihformationpowercontroller804. Modulator

802modulatestheCIRsignalandoutputsjx'mnaspreading

section 803. Spreading section 803 spreads the output

signal from modulator 802 and outputs the Spread signal

10 to the CIR information power controller 804. The CIR

informationpowercontroller804referstx>atransmission

power table 805 that shows the correspondence between

CIR level and transmission power, and controls the CIR

signaltransmissionpowerbasedonthetransmissionpower

15 of a pilot signal output from a pilot power controller

.209, and outputs the CIR signal that has undergone

transmission power control to a multiplexer 210.

A despreading seCtion 807 despreads the baseband

signalusingthespreadingcodeused'mnspreadthe signal

20 indicating the communication mode, and outputs the

despreadsignaltoacommunicationmodedetectionsection

808. The communication mode detection section 808

demodulates the output signal from despreading section

807 and detects the communication mode. Then, based on

25 the detected communication mode, the communicatiorlmode

detectionsection808indicatesthedOwnlinkreceivedata

demodulation method to an adaptive demodulator 216 and

indicates the downlink receive data decoding method to
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an adaptive decoding section 217.

Next, the procedure for transmission/reception of

signals between the base station shown in FIG.10 and the

communicationterminalshowninFIG.1lwillbedescribed.

First,inthecommunicationterminalshowninFIC.ll,

theCIRofthepilotsignaloutputfromdespreadingsection

218 is measured by the CIR measurement section 219, and

a CIR signal is created by the CIR information creation

section 801. 7

The CIR signal is modulated by modulator 802 , spread

byspreadingsection803,andoutputtotheCIRinformation

power controller 804. In the transmission power table

805, the correspondence between CIR level and CIR signal

transmissionpowerisshowninthesamewayasinEmbodiment

l,setsothattheCIRsignaltransmissionpowerincreases

in proportion to the level of the CIR. That is to say,

in the settings in transmission power table 805, as in

Embodiment l, the better the downlink channel quality

indicatedbyzaCIRsignal,thehigherjs thetransmission

power. Also, as in Embodiment l, the CIR signal

transmission power values set in the transmission power

table 805 are expressed as a ratio to the pilot signal

transmission power.

In the CIR information power controller 804, the

CIR signal transmission power is obtained by having the

transmission power of the pilot signal output from the

pilot power controller 209 adjusted in accordance with

theratiossetinthetransmissionpowertable805. Then,
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in the CIR information power controller 804, the

transmissionpoweroftheCIRsignaloutputfromspreading

section 803 is adjusted to this obtained transmission

power, and a CIR signal that has been subjected to

transmission power control is output to the multiplexer
210.

TheCIRsignalthathasundergonetransmissionpower

control is multiplexed with the pilot signal by the

multiplexer 210, frequency—converted1x>radio frequency

by a transmit RF section 211, and transmitted to the base

station as a radio signalwfrom an antenna 213 via a duplexer
212;

In the base station shown in FIG.10, the output

signal from the despreading section 113 is demodulated

by demodulator 701, and the demodulated CIR signal is

extracted and output to the allocation section 704. In

the reception power calculation section 702, the

reception power of the despread CIR signal is measured,

occur in a CIR signal indicating that downlink channel

quality is poorest has been set beforehand in the unused

CIR detection section 703 as a threshold value, as in

EmbodimentlJ Then,letheunused.CIRdetection section

703, a CIR signal of reception power lower than this

threshold value is detected, and the detection result

is output to the allocation section 704. A CIR signal

detected by the unused CIR detection section 703 is a
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CIR signal that is not used by the allocation section

704 in determining communication resource allocation.

In the allocation section 704, communication

resource allocation to each communication terminal is

determinedbasedontflusCIRshownlanIRsignalsremaining

after CIR signals detected by the unused CIR detection

section 703 have been excluded from the CIR signals

Iextracted by the demodulator 701, and CIR information

isoutputtothecommunicationmodedeterminationsection

705.

Inthecommunicationmodedeterminationsection705,

the communication mode is determined based on CIR

information output from the allocation section 704, and

a signal indicating this communication mode is output

to modulator 706. The signal indicating the

communication mode iSJnodulated by modulator 706, spread

byspreadingsection707,multiplexedwithtransmitdata

and the pilot signal in the multiplexer 108,

frequency—converted to radio frequency by the transmit

RF section 109, and transmitted to the communication

terminal as a radio signal from an antenna 111 Via a

duplexer 110.

In the communication terminal shown in FIG.ll, a

baseband signal is despread by despreading section 807,

and the despread signal is output to the communication

mode detection section 808. 'In the communication mode

detectionsection808,theoutputsignalfromdespreading

section 807 is demodulated and the communication mode
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isdetected,andbasedonthedetectedcommunicationmode,

the downlink receive data demodulation method is

indicatedtotheadaptivedemodulator216andthedownlink

receive data decoding method is indicated to the adaptive
decoding section 217.

Thus,accordingtothisembodiment,asinEmbodiment

l, the better the downlink channel quality indicated by

a ClR signal, the higher is the transmission power at

which transmission is performed, and therefore it is

possible to reduce the error occurrence rate of CIR

information for which the probability of use by a base,

station is high. By this means it is possible to reduce

the possibility of communication resource allocation

beingdeterminedbasaionerroneousCIRinformation,and

so to prevent a fall in downlink throughput.

Also,accordingtothisembodiment,asinEmbodiment

l, a CR1 signal of reception power lower than the lowest*

reception power at which a CIR signal indicating that

downlink channel quality is poorest is not received

erroneously is excluded, and therefore, even though a

CIR signal indicating that downlink channel quality is

poor is transmitted at lower transmission power than in

a conventional system, it is possible to prevent

communicationresourceallocation frmnbeingdetermined

based on erroneous CIR information.

Abasestationaccordingtthhisembodimentmayralso

be configured as shown in FIG.12. FIG.12 is a block

diagram showing another configuration of a base station
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accordingtuaEmbodiment4 oftflmapresentinvention. That

is to say, a base station may be configured in such a

way that the reception power calculation section 702 and

unused CIR detection section 703 shown in FIG.10 are

replaced by a likelihood calculation section 901 and

unused CIR detection section 902- In the following

description, parts identical to those in FIG.10-are

assigned the same reference numerals as in FIG.10 and

their detailed explanations are omitted.

In FIG.12, the likelihood calculation section 901

calculates a likelihood that indicates the probable

degree of certainty of a CRI Signal, and outputs the

calculation result to the unused CIR detection section

902. The lowest likelihood at which an error does not

occur in a CIR signal indicating that downlink channel

quality is poorest has been set beforehand in the unused

CIR detection section 902 as a threshold value. Then,

in the unused CIR detection section 902, a CIR signal

with a likelihood lower than this threshold value is

detected, and the detection reSult is output to the

allocation section 704.

In this way the same effect as described above is

also obtained when a base station according to this

embodiment is configured as shown in FIG.12.

(Embodiment 5)

BlacommunicationterminalaccordingtoEmbodiment

50fthepresentinvention,thebetterthedownlinkchannel
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quality indicated byeaCIR signal, the larger is the<code

word minimum distance of the code word to which that CIR

signal is cOnverted with respect to other CIR signal code

words before being transmitted.

FIG. 13 is a block diagram showing the configuration

of‘a communication terminal according to Embodiment 5

of the present invention. As shown in this figure, a

communication terminal according to this embodiment is

configuredinsuchawaythatthenmdulator802,spreading

section 803, CIR information power controller 804, and

transmissionpowertable805showninETG.1larereplaced

by a code word selector 1001, code word table 1002,

modulator 1003, and spreading section 1004. In the

followingdescription,partsidenticaltothoseinFIG.11

are assigned the same reference numerals as in FIG.11'

and their detailed explanations are omitted.

The code word selector 1001 refers to the code word

table 1002, converts a CIR signal created by the CIR

information creation section 801 toaxpredetermined.code

word, and outputs it to modulator 1003. Modulator 1003

modulatesthecodewordandoutputsittospreadingsection

1004. Spreading section 1004 spreads the output Signal

from modulator 1003 and outputs the resulting signal to
a multiplexer 210.

Next, the operation of a communication terminal

according to this embodiment will be described.

In the same way as in above—described Embodiment

2, the code word table 1002 shows the correspondence
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between CIR level and code words after CIR signal

conversion, set so that the higher the CIR level, the

larger is the code word minimum distance of the code word

to which the CIR signal is converted. That is to say,

in the settings in the code word table 1002, the better

the downlink channel_quality indicated by a CIR signal,

the larger is the code word minimum distance of the code

word to which the CIR signal is converted.

In the code word selector 1001, a CIR signal output

fromtheCIRinformationcreationsection801isconverted

toeacodewordset:ulthecodewordtableIOOZ,andoutput,

to modulator 1003. Following conversion, the code word

is modulated by modulator 1003 and spread by spreading

section 1004. The spread code word is multiplexed with

a.pilot signal byzimultiplexer‘ZlO, frequency—converted

to radio frequency by a transmit RF section 211, and

transmitted to the base station as a radio signal from

an antenna 213 via a duplexer 212.

Thus,accordingtothisembodiment,asinEmbodiment

2, the better the downlink channel quality indicated by

aCIRsignal,thelarger:m;thecodewordminimumdistance

of the code word to which that CIR signal is converted

with respect to other CIR signal code words before being

transmitted, and therefore it is possible to reduce the

error occurrence rate of CIR information for which the

probability of use by a base station is high. By this

means it is possible to reduce the possibility of

communicationresourceallocationbeingdeterminedbased

|PR2018—01474

Apple Inc. EX1002 Page 67



IPR2018-01474 
Apple Inc. EX1002 Page 68

10

15

20

25

 

46

on erroneous CIR information, and so to prevent a fall

in downlink throughput.

Also,accordingtothisembodiment,asinEmbodiment

2, it is possible to reduce the error occurrence rate

of CIR information for which the probability of use by

a base station is high without increasing CIR signal

transmission power, therebylnakingjJ:possible'to:reduce

the possibility of communication reSource allocation

being determined based on erroneous CIR information

without increasing communication terminal power

consumption. A

Moreover, according to this embodiment, as in

Embodiment 2, it is possible to change the degree of

insusceptibility to errors of code words corresponding

toCIRsignalswhilekeepingthecodelengthofcodevmrds

constant, and therefore it is not necessary to provide

a plurality of demodulation systems in aCcordance with

different code lengths in a base station, thus enabling

the apparatus configuration of a base station to be

simplified.

(Embodiment 6)

A communication terminal according to Embodiments

6 to 8 of the present invention transmits with less

susceptibility to errors in the propagation path in

proportion to information for which the amount of Change

is large within CIR information. In other words, a

communication terminal according to Embodiments 6 to 8
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of the present invention transmits with less

susceptibility to errors in the propagation path in

proportion to information that indicates a broad value

within CIR information.

The meaning of "information for which the amount

of change is large" and "information that indicates a

broadvalue"herecanbeillustratedbyaspecificexample.

If a CIR value is indicated by a value with a decimal

fraction (such as 8.7 dB), then the above—mentioned

information refers to the integer part (here, ”8"). In

this case, since the amount of change per unit of the

integer part is 1 dB, while the amount of change per unit

of the fractional part is 0.1 dB, the integer part is

“information for which the amount of change is large".

Therefore, if an integer part is received erroneously

by a base station, the degree of error is large compared

with the case where a fractional part is received

erroneously, and the probability of an erroneous

communication mode being determined is higher—that is

to say, the probability of downlink throughput falling

is higher.

Also, CIR information is normally converted to a

code word with a limited number of bits before being

transmitted to a base station, and there are also limits

on the transmission power and spreading code spreading

factor that can be used in transmitting CIR information.

There are thus limits to making CIR information overall

insusceptible to errors, and it is difficult to do so.
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Thus,inEmbodiments61x)80fthepresentinvention,

within the above—described limitations on transmission

of CIR information, transmission is performed with

insusceptibility to errors in the propagation path made

proportional to “information for which the amount of

change is large" within the above limitations so that,

at least “information for which the amount of change is

large” (that is, ”information that indicates a broad

value") of CIR information is received correctly.

A communication terminal according to Embodiment

6 of the present invention is described below. A ‘

communication terminal according to Embodiment 6 of the

presentinventionperformsconversionto,andtransmits,

a code word with a code length proportional to the value

of the upper digit in a CIR value.
 

FIG.l4is ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 6

of the present invention. In the following description,

parts identical to those in FIG.ll are assigned the same

reference numerals as in FIG.ll and their detailed

explanations are omitted.

In FIG.l4, a CIR signal creation section 1101

convertsaCIRvaluemeasuredbyaiCIRmeasurementsection

219 to a code word and creates a CIR signal, and outputs

thecreatedCIRsignaltoanmltiplexer210. Atthistime,

the CIR_signal creation section 1101 creates a<ZIR signal

by performing conversion to a code word with a code length

proportional to the value of the upper digit in the CIR
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value.

Next, the configuration of the CIR signal creation

section1101wi11bedescribed. FIG.15iseablockdiagram

showing the configuration of the CIR signal creation

section of a communication terminal according to

Embodiment 6 of the present invention.

In FIG.15, an upper digit information generation

section 1201 outputs the value of the upper digit in the

CIR value output from the CIR measurement section 219

1x)a6—bitcodingsection1203. Alowerdigitinformation

generation section_1202 outputs the value of the lower

digit in the CIR value output from the CIR measurement

section 219 to a 4—bit coding section 1204. To give a

specific example, if the CIR value output from the CIR

measurement section 219 is 8,7 dB, the upper digit

information generation section 1201 outputs the value

of the integer part, ”8", to the 6—bit coding section.

1203, and the lower digit information generation section

1202 outputs the value of the fractional part, ”7", to

the 4-bit coding section 1204.

The 6—bit coding section 1203 converts the value

output from the upper digit information generation

section1201(here,”8")1x)a6—bitcodeword,andoutputs

the6—bitcodewordtoEitimemultiplexer1205. The4—bit

coding section 1204 converts the value output from the

lower digit information generation~section 1202 (here,

"7") to a 4—bit code word, and outputs the 4-bit code

word to the time multiplexer 1205. It is herein assumed

|PR2018—01474

Apple Inc. EX1002 Page 71



IPR2018-01474 
Apple Inc. EX1002 Page 72

10

15

20

25

 

50

that the number of bits that can be used to indicate a

CIR value is ten.

Thetimemultiplexer1205,bystoringtheS—bitcode

word in the first half of a slot and storing the 4—bit

codewordinthefollowinglatterhalfoftheslot,performs

time multiplexing of the code word for the integer part

of the CIR value (that is, the code word corresponding

to the value of the upper digit) and the code word for

the fractional part of the CIR value (that is, the code

word corresponding to the value of the lower digit). The

time multiplexer 1205 then outputs the time—multiplexed

10—bit code word to a modulator 1206 as a CIR signal.

It is herein assumed that one slbt is composed of 10 bits,

with the integer part of a CIR value represented bv the

preceding 6 bits and the fractional part of a CIR value
represented by the succeeding 4 bits.

The modulator 1206 modulates the CIR signal and

outputs it to the spreading section 1207. The spreading

section 1207 spreads the output signal from the modulator

1206 and outputs the resulting signal to thelnultiplexer

210.

Next,theoperationofacommunicationterminalwith

the above configuration will be described.

In the 6-bit coding section 1203, the value of the

upper digit in the CIR value (here, “8") is converted

to a 6—bit code word, and the value of the lower digit

in the CIR value (here, ”7") is converted tOEI4—bit code

word.
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As the number of different code words that can be

represented by 6 bits is 26, and the number of different

code words that can be represented by 4 bits is 24, the

code wordxninimunndistance between_code'words can belnade

larger for code words represented by 613its. Therefore,

a code word represented by 6 bits is less susceptible

to being mistaken for another code word than a code word

representedby4kflts. Thatistosay,inthisembodiment,

the value of the upper digit of a CIR value is less

susceptible to errors.

Thus, with a communication terminal according to

this embodiment, within the limitation of 10 bits

available to indicate a CIR value, by performing

conversion to a code word of a code length proportional

to the value of the upper digit in a CIR value, it is

possible to perform transmission with insusceptibility

to errors made proportional to the value of the upper

digit for which the amount of change is large. By this

means, even if an error should occur in a CIR signal in

the propagation path, the probability of being able to

perform reception correctly at the base station is

proportionally higher according to the value of the upper

digit in a CIR value, and the degree of error in CIR values

can be kept low. Thus, it is possible to reduce the

possibility of an erroneous communication mode being

determined in the base station.

In this embodiment, a case has been described where

the upper digit value is converted to a 6—bit code word

|PR2018—01474

Apple Inc. EX1002 Page 73



IPR2018-01474 
Apple Inc. EX1002 Page 74

’10

15

20

25

 

52

and the lOWer digit value is converted to a 4—bit code

word. However, as long as the number of bits of the code

word corresponding to the upper digit value is greater

than the number of bits of the code word corresponding

to the lower digit value, there are no particular

limitations on these numbers of bits.

(Embodiment 7)

A communication terminal according to Embodiment

7 of the present invention transmits with transmission

power increased in_proportion to the value of the upper

digit in a CIR value.

A communication terminal according to this

embodiment differs from a communication terminal

aCcording to Embodiment 6 only in the internal

configuration of the CIR signal creation section 1101,

and therefore only the CIR signal creation section 1101

will be described in the following description.

FIG.16is.ablockdiagramshowingtheconfiguration

of the CIR signal creation section of a communication

terminal according to Embodiment 7 of the present

invention. In the following description, parts

-identical to those in FIG.15 are assigned the same

reference numerals as in FIG.15 and their detailed

explanations are omitted.

TheCIRsignalcreationsection1101shownjxxFIG.16

convertsaCIRvaluemeasuredbyaiCIRmeasurementsection

219 to a code word, and then creates a CIR signal,
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increasing transmissiorlpower'in proportion.to the value

of the upper digit.

In FIG.16, a 5—bit coding section 1301 converts the

value output from an upper digit information generation

section 1201 to a 5—bit code word and outputs the 5-bit

code word to alnodulator 1303, and.a 5—bit coding section

1302 converts the value output from a lower digit

information generation section 1202 to a 5—bit code word

andoutputstheS—bitcodewordtoanmdulator1304. Thus,

in this embodiment, both the upper digit value and the

lower digit value are converted to 5—bit code words, and

therefore there is no difference between them in

insusceptibility to errors from a code word standpoint.

Modulator'l303 modulates the code word Output.from

5—bit coding section 1301, and outputs it to an upper

digit spreading section 1305. Modulator 1304 modulates

the code word output from 5—bit coding section 1302, and

outputs it to a lower digit spreading section 1306.

The upper digit spreading section 1305 spreads the

output signal from modulator 1303 , and outputs the spread

signaltoanupperdigitpowercontroller1307. Thelower

digit spreading section 1306 spreads the output signal

from modulator 1304, and outputs the spread signal to

a lower digit power controller 1308. At this time, the

upper digit spreading section 1305 and lower digit

spreadingsection1306performtheirrespectivespreading

processing using different spreading codes of the same

spreading factor. That is to say, the upper digit value
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of the CIR value and the lower digit value of the CIR

value are spread using different spreading codes that

have the same spreading factor.

Based on the transmission power of a pilot signal

outputfromaapilotpowercontroller209,theupperdigit

power controller 1307 controls the transmission power

of the signal indicating the upper digit value of the

CIR value, and outputs the signal that has undergone

transmission power control to a code multiplexer 1309.

Similarly, based on the transmission power of the pilot

signal output from the pilot power controller 203, the

lower digit power controller 1308 controls the

transmission power of the signal indicating the lower

digit value oftfluaCIR value, and_outputs the signal that

has undergone transmission poWer control to the code

multiplexerl309. Theactualtransmissionpowercontrol

method will be described later herein.

The code multiplexer 1309 multiplexes the signal

indicating the upper digit value of the CIR value and

the signal indicating the lower digit value of the CIR

value in the same time slot. That is to say, the code

multiplexer1309performscodemultiplexingofthe signal

indicatingtheupperdigitvalueandthesignalindicating

the lower digit value.

Next,theoperationofeacommunicationterminalwith

the above configuration will be described.

In the upper digit power controller 1307, a signal

indicatingtheupperdigitvalueofzaCIRvalueisadjusted
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to a‘ transmission power whose only predetermined value

is higher than the pilot signal transmission power. In

the lower digit power controller 1308 , a signal indicating

the lower digit value of the CIR valuevis adjusted to

a transmission power whose only predetermined value is

lower than the pilot signal transmission power. That is

to say, the transmission power is increased in proportion

to the value of. the upper digit in the CIR value.

Thus, a communication terminal according to this

embodiment can transmit with insusceptibility to errors

made proportional_ to the upper digit value for which the

amount of change is large by transmitting with

transmission power increased in proportion to the upper

digit value of a CIR value. By this means, even if anp

error should occur in a CIR signal in the propagation

path, the probability of being able to perform reception

correctly at the base station is proportionally higher

according to the value of the upper digit in» a CIR value,

and the degree of error in CIR values can be kept low.

Thus, it is possible to reduce the possibility of an

erroneous communication mode being determined in the base

station.

Also, in this embodiment, by increasing

transmission power of the upper digit value compared with

conventional CIR signal transmission power (here, the

pilot signal transmission power), and decreasing

transmission power of the lower digit value by'the amount

by which it is increased for the upper digit value, giving
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a total transmission power increase/decrease value of

i0 dB, the overall CIR signal transmission power is kept

the.same as conventional CIR signal transmission power.

Thus, according to this embodiment, it is possible to

performtransmissionwithinsusceptibilitytoerrorsmade

proportional to the upper digit value while keeping CIR

signal transmission power the same as in a conventional

system. That is to say, it is possible to perform

transmission with insusceptibility to errors made

proportional to the upper digit value without reducing

uplink capacity compared with a conventional system.

(Embodiment 8)

A communication terminal according to Embodiment

8 of the present invention transmits with spreading

performed using a spreading code with a higher spreading

factor in proportion to the value of the upper digit in

a CIR value.

A communication terminal according to this

embodiment differs from a communication terminal

according to Embodiment 6 or 7 only in the internal

configuration of the CIR signal creation section 1101,

and therefore only the CIR signal creation section 1101

will be described in the following description.

FIG.17is ablockdiagramshowingtheconfiguration

of the CIR signal creation section of a communication

terminal according to Embodiment 8 of the present

invention. In the following description, parts
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identical to those in FIG.15 or FIG.16 are assigned the

same reference numerals as in FIG.15 or FIG.16 and their

detailed explanations are omitted.

TheCIRsignalcreationsection1101showninETG.17

convertsaiCIRvaluemeasuredbyéaCIRmeasurementsection

219 to a code word, and then creates a CIR signal, with

spreading performed using a spreading code with a higher

spreading factor in proportion to the value of the upper

digit.

In FIG.17, an upper digit spreading section 1401

spreads thecautput signal fronlmodulator 1303 and<3utputs

the resulting signal to a time multiplexer 1205, and a

lower digit spreading section 1402 spreads the output

signal fronlmodulator 1304 and outputs the spread signal

to the time multiplexer 1205. At this time, the upper

digit Spreading section 1401 performs spreading

processing'withaiSpreading code of the same kind as used

bythelowerdigitspreadingsection1402andwithaihigher

spreading factor than that of the lower digit spreading

section 1402.. That is to say, the upper digit value of

the CIR value is spread with a higher spreading factor

thanthelowerdigitvalue. Asaresult,insusceptibility

to errors in the prOpagation path is proportional to the

upper digit value.

Thus, a communication terminal according to this

embodiment can transmit with insusceptibility to errors

made proportional to the upper digit value for which the

amount of change is large by transmitting with spreading
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performed using a spreading code with a higher spreading

factor in proportion to the value of the upper digit in

a CIR.value. By this means, even ifeulerror should occur

inaiCIR signal in the propagation path, the probability

of being abletx>perform reception correctly atthe base

station is proportionally higher according to the value

of the upper digit in a CIR value, and the degree of error

in CIR values can be kept low. Thus, it is possible to

reducethepossibilityofa“)erroneouscommunicationmode

being determined in the base station.

Also, in this embodiment, the spreading factor for

the upper digit value is increased compared with a

conventional CIR signal spreading factor, and the

spreading factor for the lower digit value is decreased

by the amount by‘which it is increased for the upper digit

value. , By this means, the amount of data sent in one slot

is kept the same as for a conventional CIR signal. Thus,

according to this embodiment, it is possible to perform

transmission with insusceptibility to errors made

proportional to the upper digit value without reducing

the amount of data sent in one slot.

It is also possible to implement the present

inventionbycombiningacommunicationterminalaccording

to above—described Embodiment l and a communication

terminal according to above-described Embodiment 2.

Moreover, it is also possible to implement the present

inventionbycombiningacommunicationterminalaccording

to above—described Embodiment 4 and a communication
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terminal according to above—described Embodiment 5.

Furthermore,i12isalsopossibletojmmlementthepresent

invention by combining the respective communication

terminals according to above—described Embodiments 6 to

8. In additionq it.is also possible for the transmission

power table provided in a communication terminal

according to above—described Embodiment 4 and the code

wordtableprovidedillacommunicationterminalaccording

to above—described Embodiment 5 to be rewritten as

appropriatebasedonacontrolsignalfromthebasestation

in the same way as in above—described Embodiment 3.

Also, in above—described Embodiments ltx>8, a case

has been described where a pilot signal is

time—multiplexed, but above—described Embodiments l to

8 are not limited to this, and can also be applied to

a case where a pilot signal is code—multiplexed.

Moreover, in above—described Embodiments l to 8,

aCIRhasbeenusedasaavaluethatindicatespilotsignal

reception quality, but this is not a limitation, and any

value may be used as long as it is a value that indicates

reception quality.

Furthermore, in above—described Embodiments 1 to

5, the predetermined threshold value set in the unused

DRCdetectionsectionortheunusedCIRdetectionsection

is assumed to be a fixed value, but a configuration may

also be used whereby the threshold value is varied

adaptively in accordance with the DRC signal error rate

or CIR signal error rate.
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In addition, in above—described Embodiments 6 to

8, either time multiplexing or code multiplexing may be

used when multiplexing code words.

Also, in above—described Embodiments 6 to 8, an

example hasbeen given in which a CIR value is represented

by one integer—part digit and one fractional—part digit.

However, this is not a limitation, and above—described

Embodiments 6 to 8 may all be implemented for CIR values

represented by'a plurality of digits.

Moreover, in above—described Embodiments 6 to 8,

the value of the upper digit of a CIR value has been

described as ”information for which the amount of change

is large". However, ”information for which the amount

of change is large” does not necessarily correspond to

the size of a digit. For example, if a method is used

whereby a CIR value is represented by an integer by first

indicating a broad value of 0 db, 2 dB, 4 dB, 6 dB changing

by 2 dB at a time, and adding information indicating the

presence or absence of an increment of]_dB for that broad

value, a value changing by 2 dB at a time is “information

forwhichtheamountofchangeislarge". Withthisnwthod,

to represent a CIR value of 7 dB, for example, CIR

information that includes information indicating 6 dB

and information indicating that there is an increment

of].dB is transmitted to the base station. At this time,

the communication terminal apparatus transmits the

informationindicating6dBwithgreaterinsusceptibilityI

to errors than the information indicating that there is
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anincrementofildB,inthesamewayasinaboVe-described

Embodiments 6 to 8.

As described above, according to the present

invention it is possible to prevent a fall in downlink

throughput in a communication system in which

communication resources are allocated to communication

terminals based on downlink channel quality.

This application is based on Japanese Patent

Application No.2000—234420 filed on August 2, 2000, and

Japanese Patent Application No.2000—285405 filed on

September go, 2000, entire content of which is expressly

incorporated by reference herein.
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CLAIMS

1. A communication terminal apparatus used in a

communication system in which communication resources

are allocated to each communication terminal apparatus

based on downlink channel quality, said communication

terminal apparatus comprising:

a measuring device that measures downlink channel

quality; and

a transmitter that transmits a notification signal

to notify a base station apparatus of information that

indicates channel quality;

wherein said transmitter transmits a notification

signalhayinginformationmadelesssusceptibletoemrors

LU1apropagationpath,theinformation,amonginformation

indicative of channel quality, having a possibility of

decreasing the downlink throughput when the information

is received erroneously in said base station apparatus.

2. The communication terminal apparatus according to

claim 1, wherein said transmitter transmits with less

susceptibility to errors in a propagation path in

proportion to a notification signal that indicates that

channel quality is good.

3. The communication terminal apparatus according to

claim 2, wherein said transmitter transmits with

transmission power increased in proportion to a

notification signal that indicates that channel quality

is good.
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4. The communication terminal apparatus according to

claim 3, further comprising a controller that controls

transmission power of a pilot signal;

wherein said transmitter transmits with a

notificationsignalthatindicateschannelqualitybetter

than a predetermined channel quality set to higher

transmissionpowerthanpilotSignaltransmissionpower,

andatnotification.signal that indicates channel quality

poorer thanatpredetermined.channel quality set to lower

transmission power than pilot signal‘transmission power.

5. The communication terminal apparatus according to

claim 3, further comprising:

a table that indicates a correspondence between a

notification signal and transmission power; and

a rewriting device that rewrites contents of said

table in accordance with a control signal from a base

station apparatus;

wherein said transmitter adjusts a notification

signal1x>predeterminedtransmissionpowerbased<3nsaid

table.

6. The communication terminal apparatus according to

claim 2, wherein said transmitter transmits after

performing conversion to a code word with a size of a

codewordminimumdistanceproportionaltoeanotification

signal that indicates that channel quality is good.

7. The communication terminal apparatus according to

claim 6, further comprising:

a table that indicates a correspondence between a
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notification signal and a code word; and

a rewriting device that rewrites contents of said

table in accordance with a control signal from a base

station apparatus; V

wherein said transmitter converts a notification

signal toaipredetermined code word based on said table.

8. The communication terminal apparatus according to

claim 2, further comprising a determination device that

determines a communication mode indicated by a

combinationofnmdulationmethodandcodingmethmdbased

on channel quality;

wherein said transmitter makes a notification

signal a signal that indicates a communication mode.

9._ The communication terminal apparatus according to

claim 2, wherein:

,said measurement device measures pilot signal

reception quality; and

said transmitter makes a notification signal a

signal that indicates a pilot signal reception quality

value.

10. The communication terminal apparatus according to

claim 1, wherein:

said measurement device measures pilot signal

reception quality; and

said transmitter transmits a notification signal

made less susceptible to errors in a propagation path

inproportiontoinformationforwhichanamountofcmange

islargewithininformationusedtoindicateapilotsignal
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reception quality value.

11. The communication terminal apparatus accOrding to

claim 10, wherein said transmitter transmits a

notification signal converted to a code word whose code

length is proportional to a value of an upper digit.

12. The communication terminal apparatus according to

claim 10, wherein said transmitter transmits a

notification signal with transmission power increased

in proportion to a value of an upper digit.

13. The communication terminal apparatus according to

claim lOJ wherein said transmitter transmits a

notification signal spread with a spreading code whose

spreading factor is higher in proportion to a value of

an upper digit.

14. A base station apparatus comprising:

a receiver that receives a notification signal

transmitted from the communication terminal apparatus

according to claim 1;

a measurement device that measures reception power

of a notification signal;

adetector thatdetects‘anotificationsignal whose

reception power is less than a predetermined threshold

value; and

a determination device that determines downlink

communication resource allocation using a notification

signal excluding a detected notification signal from a

received plurality of notification signals.

15. The base station apparatus according to claim 14,
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further comprising:

a calculator that calculates a rate of detection

by said detector; and

a transmitter that transmits a control signal

instructingacommunicationterminalapparatustorewrite

said table based on a result of comparison of a rate of

detection and a predetermined threshold value.

16. A base station apparatus comprising:

a receiver that receives a notification signal

transmitted from the communication terminal apparatus

according to claim 1; _

a measurement device that measures likelihood of

a notification signal;

a detector that detects a notification signal whose

likelihoodis less thana.predetermined threshold value;
and

a determination device that determines downlink

communication resource allocation using a notification

signal excluding a detected notification signal from a

received plurality of notification signals.

17. The base station apparatus according to claim 16,

further comprising:

a calculator that calculates a rate of detection

by said detector; and

a transmitter that transmits a control signal

instructingacommunicationterminalapparatustorewrite

said table based on a result of comparison of a rate of

detection and a predetermined threshold value.
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18.' A radio communication method, wherein:

a communication terminal apparatus, when

transmitting a notification signal to notify a base

stationapparatusofimformationthatindicatesdownlink

channel quality, transmits a notification signal having

information made less susceptible to errors in a

propagation path, the information, among information

indicative of channel quality, having a possibility of

decreasing the downlink throughput when the information

is received erroneously in said base station apparatus;

and _

saidbasestationdeterminesdownlinkcommunication

resource allocation in accordance with a notification

signal.

19. The radio communication method according to claim

18, wherein said communication terminal apparatus

transmits with less susceptibility to errors in a

propagation path in proportion to a notification signal

that indicates that channel quality is good.

20. The radio communication method according to claim

18, wherein said communication terminal apparatus

measures pilot signal reception quality, and transmits

a notification signal made less susceptible to errors

in a propagation path in proportion to information for

'which an amount of change is large within information

used to indicate a reception quality value.
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ABSTRACT

A communication mode determination section 201

determines the communication mode based on the CIR

measured by a CIR measurement section 219; a DRC signal

creation section 202 creates a DRC signal with a number

corresponding to the communicationlnode; andaiDRC power

controller 205 refers to a transmission power table 206

showing the correspondence between DRC numbers and

transmissionpower,and4 basedcnlthetransmission power

of the pilot signal output fronta pilot power controller

209, increases transmission power in proportion as the

DRC signal indicates that downlink channel quality is

good.
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 ‘ . - APPLICATION FOR UNITED STATE

Declaration for Patent Application

“ "- As a below named inventor, I hereby declare that:
My residence, post office address and citizenship are as stated below next to my name.
I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if

plural names are listed below) of the subject matter which is claimed and for which a patent is sought on

the inventioneminenW

the specification of which 2 (file no )wHMUNl GATI 0N METHDI
(check at least one) [ x ] is attached hereto

4[ ] was filed on as (5) US. Application Serial No.
6 [ ] and was amended
 

 

 

(if applicable)

7 [ x ] was filed as PCT international application 1

U” W“ 8 Number PCT/JP01(06654portion
l 'r

3:: fn'myrfi; 9 on 2/August12001 .

$23} and was amended under PCT Article(s) 19 and/or 34phase based ' . .
(in a PCT 10 on --—————-—-——-—————-—-—~—— (if applicable).

International . , , . . . . V
Application 11 priority date claimed in PCT International Applicationdec‘gii ‘

tile 823"; JAPAN 2000-2354420 . 2/August/2000
(Country) (Number) " (Day/Month/Year Filed)

JAPAN 2000-285405 ZO/September/ZOOO '

(Country) (Number) (Day/Month/Year Filed)

(Country) (Number) (Day/Month/Year Filed)

 
 

I hereby declare that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended,
by any amendment referred to above.

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me which is material to
patentability in accordance with Title 37, Code of Federal Regulations, §1.56.

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign application (5) for patent or inventor’s
certificate listed below and have also identified below any foreign application(s) for patent or inventor’s certificate or any PCT international
application(s) designating at least one country other than the United States of America filed by me on the same subject matter having a filing date
earlier than that of the application(s) on which priority is claimed.

 

 

 

Prior (Foreign) Agplicationts) any Priority Claims Under 35 U.S.C.119 Priority Claimed
12a

l l [ ]

(Country) (Number) (Day/Month/Year Filed) Yes No

[ l [ l

(Country) (Number) (Day/Month/Year Filed) Yes No

Priority Claim(s) from US. Provisional Application(s) — I hereby claim the benefit under Title 35, United States Code, §119(e) of any
United States provisional application(s) listed below:  

12b ,

Application No. Day/Month/Year Filed Application No. Day/Month/Year Filed
 

 
 

Do not use thls
I hereby claim the benefit under Title 35, United States Code, 120 of any United States application(s) or

PCT international application(s) designating the United States of America that is/are listed below and, insofar as
the subject matter of each of the claims of this application is not disclosed in that/those prior application(s) in the
manner provided by the first paragraph of Title 35, United States Code §112, I acknowledge the duty to disclose
to the United States Patent and Trademark Office all information known to me to be material to patentability as
defined in Title 37, Code of Federal Regulations, §1.56 which became available between filing date of the prior
application and the national or PCT international filing date of this application.

 

 
 
 

 

 
 

 

  

puriinn to identity is

 
  

PCT appllcniion if the
parent application is

the US. National
phase ollhe PCT

application    

  
 

13

  US. A ulication Number Status uatented, ending, abandoned

I hereby appoint the following attorneys of the firm of Stevens, Davis, Miller & Mosher, L.L.P. as my attorneys of record with full
power of substitution and revocation to prosecute this application and to transact all business in the Patent and Trademark Office:

James E. Ledbettcr, Reg. No. 28732; Thomas P. Pavelko, Reg. No. 31689; and Anthony P. Venturino, Reg. No. 31674.
ALL CORRESPONDENCE IN CONNECTION WITH THIS APPLICATION SHOULD BE SENT TO

STEVENS, DAVIS, MILLER & MOSHER, L.L.P., 1615 L Street, N.W., Suite 850, Washington, DC. 20036,
TELEPHONE (202) 408-5100, FACSIMILE (202) 408-5200. ‘

See page 2 for signature lines
°l9‘)b' Stevens, Duvis_ Miller & Masher, LL.I'. ‘ other side for instructions for completing this form

|PR2018—01474

Apple Inc. EX1002 Page 108



IPR2018-01474 
Apple Inc. EX1002 Page 109

 
line 1 Insert the same title as is used on tit pecification and in the assignment.

line 2‘~ ls optional but is provided so that yott can use it to identify more readily an application prior to the time that the Patent Office application serial number is
assigned. We suggest that the specification, drawings and declaration always bear a file number since it can help to get the papers together in case they become inadvertently
separated. ln instances where the specification is filed without a signed declaration form (under 37 CFR §1.53) a file number on a later-received separate form will assist us
in associating it with the correct case.

line 3 Check this box if the specification, claims and drawing (if any) are attached to this declaration form, e.g., when filing a new patent application.

lines 4-5 Are only used in an instance where the application is already on file and the declaration from is being separately filed, e.g._.when the application was
originally filed without a signed declaration or where the Patent Office has required a new declaration because ofa deficiency in the original declaration. In such an
instance the Patent Office will require that lines 4 and 5 be completed with the filing date and application serial number already assigned.

line 6 is used in conjunction with litie 5 but only when there have been one or more amendments to the specification or claims. Line 6 is also used when the
Examiner requires a new declaration because claims inserted by amendment cover subject matter not originally claimed (37 CFR §1.67).

lines 7-1] Are for PCT (Patent Cooperation Treaty) cases and are used onlv when you are entering the U.S. National phase (Chapter l or ll) based upon a previously
filed PCT International application designating the U.S.

 
line 7 Check this box if this is; PCT National Phase application.
line 8 nsert PCT International application number.

line 9 nsert date of filing of PCT International application.

lines JOvIl Insert the date of all amendments filed iii the PCT international application. Such amendments are optional, so this line at times will not he used.

line 12a 5 used in the following instances:
(i) if a single priority is being claimed from a foreign application you need to list only the first—filed application; you do not need to list other countries if all
applications were filed within one year of the U.S. filing.

(ii) {multiple priorities are being claimed, from a plurality of applications filed in one or more countries, you must list the first filed application for each aspect
of the invention. Example: if aspect A of the invention was disclosed in an application filed 1] months earlier in country X and aspect B was disclosed 9 months
earlier in an application filed iii country Y, then the applications in both countries X and Y must be identified. Only the first application for each aspect of the
invention needs to be identified provided all applications on that aspect were filed within one year prior to the U.S. filing.
(iii) fa non-priority application is being filed you must list afl applications in all countries where corresponding foreign applications were filed more than one
vear prior to the US. filing. This is so the Examiner can check to see if any of those applications were published or patented early enough to be prior art against the
US. app ication. '

(iv) if there are more than two applications to be listed we suggest that you type in on this form only “See attached Schedule A” and then list all of the previous
applications on an attached sheet.

litic 12b ls used to claim priority under 35 USC §l]9(e) based on a provisional application filed within one year of the filing of the instant application. More than
one provisional application may be identified provided neither was filed more than one year earlicr.

line 13 This block is used only in instances Where there is a previously filed % non-provisional application which was copending at the time the present application
was (or is being) filed. that previous application could be a US. noneprovisional application or the National Phase ofa PCT allocation. In such a case the present
application maybe entitled to the priority ofthe previous application’s U.S. filing date (and consequently the foreign priority thereof) provided the present application is
identified as a continuing application (continuation, divisional or continuation—in—part) of the earlier (parent) application. If the foregoing is applicable, please fill in one line
or each such prior application.

inc 14 Type the inventor’s proper legal name in the order specified, e.g., “John B. JONES” or "J. Bob JONES” ifthe inventor so prefers. It is not acceptable to use
only initials such as “.l. B. JONES."

inc 15 The inventor’s “signature” may be his (or her) usual manner of signing but it is preferable that the inventor simply write his (or her) name in his (or her) own
cursive handwriting in the satire order as on line 14, e.g., given name. middle initial and Family name.

itie )6 Insert the actual date of signature.

inc l7 lnsert simply the city and state or country, eg, “Paris, France”, oi the iitventor‘s residence, not citizenship. No street address or postal code is requtred onthis line.

ine 18 Insert the inventor’s citizenship. The statement of citizenship (or subject of) is a statutory requirement (35 USC§1]5). Simply the name of the country of
citizenship, e.g., “Japan” is sufficient.
 
me 19 lnsert the invcntor’s mailing address. ’ The purpose of requiring the post office address is to enable the Patent Office to communicate directly with the

inventor ifdesired, such as in the case of death of the U.S. attorney. It should be the address where the inventor customarily receives his (or her) mail and should include
the postal code. If applicable it can be the inventor’s business address or address at place of employment.

Applicants are reminded that the US. Patent and Trademark Office has very strict rcqutrements as to proper execution of an application. The applicant should
make sure that he reviews the declaration, prior to signing to make sure the declaration properly identifies the application and all relevant information; and should review the
specification and claims (including drawings, if any) before signing the declaration. Failure to do so will require the filing of a supplemental declaration -—— 37 CFR §l.67(c).

Any handwritten changes to the specification, claims or drawings must be in ink personally by all ofthe inventors prior to signing the declaration and the adjacent
left margin must be initialed and dated by all of the inventors, e.g., “JBJ 6-9-91".

Please let us know if there are any questions regarding proper completion ofthis form. Thank you.
An assignment, a separate document requiring separate signature and dating may be enclosed. Please look for it and sign and date it in the same manner as in

lines 15 and 16 above.
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14a

15a
163

17:1

183
19a

14b

15b
16b

17b

18b
19b

14c

15c
16c

17c

18c
19c

14d

15d
16d

17d

18d
19d

‘Note to Inventor:

STEVENS,~DAVIS, MILLER & MOSHE" L.L.P.
I hereby declare that all statements made herein of n
tha‘se statements were made with the knowledge that willful false statements and the like so made are punishable by une or imprisonment, or both, under Section 1001 of Title
18 cit" the United States Code, and that such willful statements may jeopardize the validity of the application or any patent issuing thereon.

Typewritten Full Name

of Sole or First Inventor

Inventor’s Signature
Date of Signature

Residence

Citizenship
Post Office Address

(Insert complete mailing
address) including country)

Typewritten Full Name
of Sole or First Inventor

Inventor’s Signature
Date of Signature

Residence

Citizenship
Post Office Address

(Insert complete mailing
address, including country)

Typewritten Full Name
of Sole or First Inventor

Inventor’s Signature
Date of Signature

Residence

Citizenship
Post Office Address

(Insert complete mailing
addrea‘s, including country)

Typewritten Full Name
of Sole or First Inventor

Inventor’s Signature
Date of Signature

Residence

Citizenship
Post Office Address

(Insert complete mailing
address, including country)

STEVENS, DAVIS, MILLER & MOSHER, l,.l..P,

  
to tree!

“1 knowledge are true and that all statements made on ini tion and belief are believed to be true; and further that
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Month Day Year
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'—'-;l-'

hoss 

Express Mail Label No. . _ I
. y. ' D k tN .

s UTILITY PATENT APPLICATION TRANSMITTAL ”3:931:93
N1. (Large Entity)0

(Only for new nonprovisional applications under 37 CFR 1.53(b))

   
Total Pages in this SubmissionECO

 
lIlIlllIIlllllll lllllllll
121802

Transmitted herewith for-filing under 35 U,S.C. 111(a) and 37 C.F.R. 1.53(b) is a new utility patent application for an
invention entitled: -

' . V iv . ‘ .
OMMUNICATION METHOD

TO THE ASSISTANT COMMISSIONER FOR PATENTS

Box Patent Application ””"H"
Washington, DC. 20231

     

 
and invented by:

samu KATO -
unichi AIZAWA 

If a CONTINUATION APPLICATION-check appropriate box and supply the requisite information:

Q Continuation C] Divisional CI Continuation-in-part(ClP) ofpriorapplication No.2 IDIQBQ 605 ,
Which is a:

C] Continuation C] Divisional C] Continuation-in-part(ClP) ofpriorapplication No.2
Which is a:

C] Continuation CI Divisional CI Continuation-in-part(ClP) ofpriorapplication No.:

Enclosed are:

Application Elements

1. Filing fee as calculated and transmitted as described below

2. [Xi Specification having , 68 pages and including thefollowing:

a. Descriptive Title of the invention

b. C] Cross References to Related Applications (if applicable)

0 C] Statement Regarding Federally-sponsored Research/Development (if applicable)

d. C] Reference to Sequence Listing, a Table, or a Computer Program Listing Appendix

e. Background of the Invention

f. Brief Summary of the Invention

9. Brief Description of the Drawings (if filed)

h. Detailed Description

Claim(s) as Classified BelowIEEE
Abstract of the Disclosure
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D k tN .

UTILITY PATENT APPLICATION TRANSMITI'AL

i(Large Ent ty) Total Pages in this Submission
(Only for new nonprovisional applications under 37 CFR 1.53(b))

Application Elements (Continued)

3. [2| Drawing(s) (when necessary as prescribed by 35 USC 113)

4.

10.

11.

12.

13.

14.

15.

16.

a.

b.

a

b

c

d

p'pUCICI

BEIGE

DDIZIIZII

Formal Number of Sheets 17

El Informal Number of Sheets

Oath or Declaration

. C] Newly executed (original or Copy) Cl Unexecuted _

. iii Copy from a prior application (37 CFR 1.63(d)) (for continuation/divisional application only)

. With Power of Attorney Cl Without Power of Attorney

. El DELETION OF lNVENTORiS)

Signed statement attached deleting inventor(s) named in the prior application,
see 37 CFR. 1.63(d)(2) and 1.33(b).

Incorporation By Reference (usable if Box 4b is checked)
The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied under

Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby
incorporated by reference therein.

CD ROM or CD-R in duplicate, large table-or Computer Program (Appendix)

Application Data Sheet (See 37 CFR 1.76)

Nucleotide and/or Amino Acid Sequence Submission (if applicable, all must be included)

Cl Computer Readable Form (CRF) I

D Specification Sequence Listing on:

i. C] CD-ROM or CD-R (2 copies); or

ii. [3 Paper

Cl Statement(s) Verifying Identical Paper and Computer Readable Copy

Accompanying Application Parts

Assignment Papers (cover sheet & document(s))

37 CFR 3.715(8) Statement (when there is an assignee)

English Translation Document (if applicable)

Information Disclosure StatemenUPTO-1449 CI Copies of IDS Citations

Preliminary Amendment

Return Receipt Postcard (MPEP 503) (Should be specifically itemized)

Certified Copy of Priority Document(s) (if foreign priority is claimed)

Certificate of Mailing

[I First Class CI Express Mail (Specify Label No.).'
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I D k t N .
UTILITY PATENT APPLICATION TRANSMITTAL

(llfarge E'nt'ltY)
(Only for new nonprowsmnal applications under 37 CFR 1. 53(b))

Accompanying Application Parts (Continued)

17. [8] Additional Enclosures (please identifybelow):   

onfirmation Claim for Priority

 
Request That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2)

18. E] Pursuant to 35 U.S.C. 122(b)(2), Applicant hereby requests that this patent application not be

published pursuant to 35 U.S.C. 122(b)(1). Applicant hereby certifies that the invention disclosed in

this application has not and will not be the subject of an application filed in another country, or under

a multilateral international agreement, that requires publication of applications 18 months after filing
of the application.

Warning - a

An applicant who makes a request not to publish, but who subsequently files in a foreign

country or under a multilateral international agreement specified in 35 U.S. C. 122(b)(2)(B)(i),

must notify the Director of such filing not later than 45 days after the date of the filing of
such foreign or international application. A failure of the applicant to provide such notice

within the prescribed period Shall result in the application being regarded as abandoned,

unless it is shown to the satisfaction of the Director that the delay in submitting the notice
was unintentional. '
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' D ket No.

UTILITY PATENT APPLICATION TRANSMITTAL

1......”
(Only for new nonprowsmnal applications under 37 CFR 1.53{b))

Fee Calculation and Transmittal

CLAIMS AS FILED 

Fo #Filed #Allowed' #Extra

Total Claims

lndep. Claims

Multiple Dependent Claims (check if applicable)

 

 

BASIC FEE I $740.00
OTHER FEE (specify purpose) | $0.00

. TOTAL FILING FEE I $740.00
[XI A check in the amount of $740.00 to cover the filing fee is enclosed.

El The Commissioner is hereby authorized to charge and credit Deposit Account No. 19-4375

as described below. A duplicate copy of this sheet is enclosed.

CI Charge the amount of as filing fee.

Credit any overpayment.

[2] Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17.
CI

Charge the issue fee set in 37 C.F.R. 1.18 at the maili . i e Notice 0 Allow nce,

pursuant to 37 C.F.R. 1.31 1 (b).

Signature

James E. Ledbetter, Esq.

Dated: December 18, 2002 Registration No. 28,732
STEVENS, DAVIS, MILLER & MOSHER, LLP
1615 L Street, N.W., Suite 850 '

Washington, DC 20036
Tel: 202-785-0100

Fax: 202-408-5200
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1

The Officiai Dating Stamp of the Patent and
Trademark Office Hereon is acknowledgment
of the filing of:

Continuation Application: Certhrue Copy of Appin. as originally'filed (61 pgs. Spec,
20 Claims. Abstract, Decl. ( 3 pages). 17 sheets of drwgs. (Figs. 1- 17); Preliminary
Amendment; IDS with PTO—1449; and Confirmation Claim for Priority.

Description
of paper: New Ulilig PateanransmittaI (in dug.) wlcheck no. 19236 for $740.00 '
Name of

Applicant(s): Kenichi MIYOSHIl etai.

Serial No.: Continuation A lication of SN. 10/089 605 filed A ril 1 2002 

AttyiFiie No.: L9289.0214QB Sender's Initials: JEL/e'w
J1033 U.S. PTO

10/llllilililillll illflfiliilfiflfilfii
12/18/02 
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'of the filing of:

was x3438?5g) WK Washiggtonmc 200434387

The Official Dating Stamp of me Patent and
Trademark Office Hereon is acknowledgment

 
  

Continuation Application: Cert/True Copy of Appln. as originally filed (61 pgs. Spec.
20 Claims. Abstract, Decl. (3 pages), 17 sheets of dwvgs. (Figs. 1- 17); Preliminary
Amendment; IDS with PTO-1449; and Confirmation Claim for Priority.

Description .
of paper: New Utilit Patent Transmittal in du . w/check no. 19236 for 740.00 
Name of

Applicant(s): Kenichi MIYOSHI etal. 

Serial No.: Continuation A lication of SN. 10/089,605 filed A riI 1 2002 

 
 
 

Atty. File No.; L9289.0214QB Sender's Initials:

STEVENS. DAVIS, MILLER & MOSHER. LLP
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s UTILITY PATENT APPLICATION TRANSMITTAL ”3:931:93
N1. (Large Entity)0

(Only for new nonprovisional applications under 37 CFR 1.53(b))

   
Total Pages in this SubmissionECO
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Transmitted herewith for-filing under 35 U,S.C. 111(a) and 37 C.F.R. 1.53(b) is a new utility patent application for an
invention entitled: -

' . V iv . ‘ .
OMMUNICATION METHOD

TO THE ASSISTANT COMMISSIONER FOR PATENTS

Box Patent Application ””"H"
Washington, DC. 20231

     

 
and invented by:

samu KATO -
unichi AIZAWA 

If a CONTINUATION APPLICATION-check appropriate box and supply the requisite information:

Q Continuation C] Divisional CI Continuation-in-part(ClP) ofpriorapplication No.2 IDIQBQ 605 ,
Which is a:

C] Continuation C] Divisional C] Continuation-in-part(ClP) ofpriorapplication No.2
Which is a:

C] Continuation CI Divisional CI Continuation-in-part(ClP) ofpriorapplication No.:

Enclosed are:

Application Elements

1. Filing fee as calculated and transmitted as described below

2. [Xi Specification having , 68 pages and including thefollowing:

a. Descriptive Title of the invention

b. C] Cross References to Related Applications (if applicable)

0 C] Statement Regarding Federally-sponsored Research/Development (if applicable)

d. C] Reference to Sequence Listing, a Table, or a Computer Program Listing Appendix

e. Background of the Invention

f. Brief Summary of the Invention

9. Brief Description of the Drawings (if filed)

h. Detailed Description

Claim(s) as Classified BelowIEEE
Abstract of the Disclosure
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UTILITY PATENT APPLICATION TRANSMITI'AL

i(Large Ent ty) Total Pages in this Submission
(Only for new nonprovisional applications under 37 CFR 1.53(b))

Application Elements (Continued)

3. [2| Drawing(s) (when necessary as prescribed by 35 USC 113)

4.

10.

11.

12.

13.

14.

15.

16.

a.

b.

a

b

c

d

p'pUCICI

BEIGE

DDIZIIZII

Formal Number of Sheets 17

El Informal Number of Sheets

Oath or Declaration

. C] Newly executed (original or Copy) Cl Unexecuted _

. iii Copy from a prior application (37 CFR 1.63(d)) (for continuation/divisional application only)

. With Power of Attorney Cl Without Power of Attorney

. El DELETION OF lNVENTORiS)

Signed statement attached deleting inventor(s) named in the prior application,
see 37 CFR. 1.63(d)(2) and 1.33(b).

Incorporation By Reference (usable if Box 4b is checked)
The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied under

Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby
incorporated by reference therein.

CD ROM or CD-R in duplicate, large table-or Computer Program (Appendix)

Application Data Sheet (See 37 CFR 1.76)

Nucleotide and/or Amino Acid Sequence Submission (if applicable, all must be included)

Cl Computer Readable Form (CRF) I

D Specification Sequence Listing on:

i. C] CD-ROM or CD-R (2 copies); or

ii. [3 Paper

Cl Statement(s) Verifying Identical Paper and Computer Readable Copy

Accompanying Application Parts

Assignment Papers (cover sheet & document(s))

37 CFR 3.715(8) Statement (when there is an assignee)

English Translation Document (if applicable)

Information Disclosure StatemenUPTO-1449 CI Copies of IDS Citations

Preliminary Amendment

Return Receipt Postcard (MPEP 503) (Should be specifically itemized)

Certified Copy of Priority Document(s) (if foreign priority is claimed)

Certificate of Mailing

[I First Class CI Express Mail (Specify Label No.).'
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UTILITY PATENT APPLICATION TRANSMITTAL

(llfarge E'nt'ltY)
(Only for new nonprowsmnal applications under 37 CFR 1. 53(b))

Accompanying Application Parts (Continued)

17. [8] Additional Enclosures (please identifybelow):   

onfirmation Claim for Priority

 
Request That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2)

18. E] Pursuant to 35 U.S.C. 122(b)(2), Applicant hereby requests that this patent application not be

published pursuant to 35 U.S.C. 122(b)(1). Applicant hereby certifies that the invention disclosed in

this application has not and will not be the subject of an application filed in another country, or under

a multilateral international agreement, that requires publication of applications 18 months after filing
of the application.

Warning - a

An applicant who makes a request not to publish, but who subsequently files in a foreign

country or under a multilateral international agreement specified in 35 U.S. C. 122(b)(2)(B)(i),

must notify the Director of such filing not later than 45 days after the date of the filing of
such foreign or international application. A failure of the applicant to provide such notice

within the prescribed period Shall result in the application being regarded as abandoned,

unless it is shown to the satisfaction of the Director that the delay in submitting the notice
was unintentional. '
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UTILITY PATENT APPLICATION TRANSMITTAL

1......”
(Only for new nonprowsmnal applications under 37 CFR 1.53{b))

Fee Calculation and Transmittal

CLAIMS AS FILED 

Fo #Filed #Allowed' #Extra

Total Claims

lndep. Claims

Multiple Dependent Claims (check if applicable)

 

 

BASIC FEE I $740.00
OTHER FEE (specify purpose) | $0.00

. TOTAL FILING FEE I $740.00
[XI A check in the amount of $740.00 to cover the filing fee is enclosed.

El The Commissioner is hereby authorized to charge and credit Deposit Account No. 19-4375

as described below. A duplicate copy of this sheet is enclosed.

CI Charge the amount of as filing fee.

Credit any overpayment.

[2] Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17.
CI

Charge the issue fee set in 37 C.F.R. 1.18 at the maili . i e Notice 0 Allow nce,

pursuant to 37 C.F.R. 1.31 1 (b).

Signature

James E. Ledbetter, Esq.

Dated: December 18, 2002 Registration No. 28,732
STEVENS, DAVIS, MILLER & MOSHER, LLP
1615 L Street, N.W., Suite 850 '

Washington, DC 20036
Tel: 202-785-0100

Fax: 202-408-5200
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1

The Officiai Dating Stamp of the Patent and
Trademark Office Hereon is acknowledgment
of the filing of:

Continuation Application: Certhrue Copy of Appin. as originally'filed (61 pgs. Spec,
20 Claims. Abstract, Decl. ( 3 pages). 17 sheets of drwgs. (Figs. 1- 17); Preliminary
Amendment; IDS with PTO—1449; and Confirmation Claim for Priority.

Description
of paper: New Ulilig PateanransmittaI (in dug.) wlcheck no. 19236 for $740.00 '
Name of

Applicant(s): Kenichi MIYOSHIl etai.

Serial No.: Continuation A lication of SN. 10/089 605 filed A ril 1 2002 

AttyiFiie No.: L9289.0214QB Sender's Initials: JEL/e'w
J1033 U.S. PTO

10/llllilililillll illflfiliilfiflfilfii
12/18/02 

|PR2018—01474

Apple Inc. EX1002 Page 124



IPR2018-01474 
Apple Inc. EX1002 Page 125

'of the filing of:

was x3438?5g) WK Washiggtonmc 200434387

The Official Dating Stamp of me Patent and
Trademark Office Hereon is acknowledgment

 
  

Continuation Application: Cert/True Copy of Appln. as originally filed (61 pgs. Spec.
20 Claims. Abstract, Decl. (3 pages), 17 sheets of dwvgs. (Figs. 1- 17); Preliminary
Amendment; IDS with PTO-1449; and Confirmation Claim for Priority.

Description .
of paper: New Utilit Patent Transmittal in du . w/check no. 19236 for 740.00 
Name of

Applicant(s): Kenichi MIYOSHI etal. 

Serial No.: Continuation A lication of SN. 10/089,605 filed A riI 1 2002 

 
 
 

Atty. File No.; L9289.0214QB Sender's Initials:

STEVENS. DAVIS, MILLER & MOSHER. LLP
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DESCRIPTION

COMMUNICATIONTERMINALAPPARATUS,BASESTATIONAPPARATUS,

AND RADIO COMMUNICATION METHOD

Technical Field

The present invention relates to a communication

terminal apparatus, base station apparatus, and

radio communication method to be used in a cellular

communication system.

Background Art

Inacellularcommunicationsystem,onebasestation

performs radio communication with a plurality of

communication terminals simultaneously, and therefore,

as demand has increased in recent years, so has the need

for higher transmission efficiency.

onetechnologythathasbeenproposedforincreasing

the transmission efficiency of a downlink from a base

station to a communication terminal is HDR (High Data

Rate). HDR is a communication method whereby a base

stationperformsschedulingforallocatingcommunication

resources to communication terminals by time division,

and also sets a transmission rate for each communication

terminal according to the downlink channel quality.

The operations by which a base station and

communicationterminalsperformradiocommunicationwith

HDR are described below. First, the base station
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transmitsa.pilot signalto eachcommunicationterminal.

Each communication terminal estimates the downlink

channel quality using a CIR (desired carrier to

interference ratio) based on the pilot signal, etc., and

finds a transmission rate at which communication is

possible. Then, based<n1the transmission rateat.which

communication is possible, each communication terminal

selects a communication mode, which is a combination of

packet length, codinglnethod, andIuodulation.method, and

transmits a data rate control (hereinafter referred to

as ”DRC") signal indicating the communication mode to

the base station.

The type of modulation method that can be used in

each system is predetermined as BPSK, QPSK, lGQAM, 64QAM,

and so forth. Also, the type of coding that can be used

in each system is predetermined as 1/2 turbo code, 1/3

turbo code, 3/4 turbo code, and so forth. Further, a

plurality of transmission rates that can be used in each

system are predetermined according to a combination of

packet length, modulation method, and coding method.

Eachcommunicationterminalselectsacombinationwhereby

communication can be performed most efficiently with the

current downlink channel quality, and transmits a DRC

signalindicatingtheselectedcommunicationumde bathe

base station. Generally, DRC signals are.represented by

numbers from 1 to N, with a higher number indicating a

proportionally better downlink channel quality.

Based on the DRC signal transmitted from each
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communication terminal, the base station sets a

transmission rate for each communication terminal, and

sendsasignaltoeachcommunicationterminalviaacontrol

channel indicating communication resource allocation to

each Communication terminal. Generally, taking

improvement of system transmission efficiency into

consideration, communication resources are allocated

with priority to the communication terminal that has the

best downlink channel quality—that is to say, the

_communication terminal that transmits the

highest-numbered DRC signal.

The base station then transmits data only to the

relevant communication terminal in its allocated time.

Forexample,iftimetlhasbeenallocatedtocommunication

terminal A, in time t1 the base station transmits data

only to communication terminal A, and does not transmit

datain)acommunicationterminalotherthancommunication

terminal A.

In this way, data transmission efficiency has

conventionally been increased for the overall system by

setting a transmission rate for each communication

terminal according to channel quality by means of HDR,

and performing communication resource allocation with

priority to a communication terminal with a high

transmission rate at which communication is possible.

However, if the communication mode determined by

a communication terminal is received erroneously by the

base station due to deterioration of the channel

|PR2018—01474

Apple Inc. EX1002 Page 145



IPR2018-01474 
Apple Inc. EX1002 Page 146

10

15

20

25

conditions on the uplink from'the<:ommunication terminal

to the base station, or the like, the base station will.

transmit data using that erroneous mode. As the

determinedcommunicationmodeandthecommunicationmode

of data transmitted to the communication terminal are

different,thecommunicationterminalcannotdemodulate

or decode the data.

Also, when a base station such as that described

above has allocated time t1 to communication terminal

A, in time t1 the base station transmits data only to

communication terminal A, and does not transmit data to
a communication terminal other than communication

terminal A.

Due to the above, a problem arises in that, if the

communicationmodedeterminedbyacommunicationterminal

is received erroneously by the base station, there will

be an interval during which time-divided communication

resources are not used, and downlink throughput falls.

Disclosure of Invention

It is an object of the present invention to provide

a communication terminal apparatus, base station

apparatus, and radio communication method that make it

possible to prevent a fall in downlink throughput in a

communication system in which communication resources

are allocated to communication terminals based on

downlink channel quality.

In order to achieve the above-described object, in
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thepresentinvention,withrespecttoinformation,among

informationindicativeofdownlinkchannelquality,which

has a possibility of decreasing the downlink throughput

when the information is received erroneously in a base
station, a communication terminal provides such

information with less susceptibility to errors in the

propagation path to transmit. It is thereby possible to

prevent the downlink throughput from decreasing.

Brief Description of Drawings

FIG.1 is a graph illustrating DRC signal selection

frequency in a base station;

FIG.2 isra block diagram showing a configuration

ofaabasestationaccordingtoEmmodiment1.ofthepresent

invention;

FIG.3 is a block diagram showing the configuration

of a communication terminal according to Embodiment l

of the present invention;

FIG.4 is a drawing shoWing the contents of the

transmission power table provided in a communication

terminal according to Embodiment 1 of the present

invention;

FIG.5 is a block diagram showing another

configuration of a base station according to Embodiment

1 of the present invention;

FIG.6 is a block diagram showing the configuration

of a communication terminal according to Embodiment 2

of the present invention;
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FIG.7 is a drawing showing the contents of the code

wordtableprovidedleacommunicationterminalaccording

to Embodiment 2 of the present invention;

FIG.E is a block diagram showing the configuration

of a base station according to Embodiment _3 of the present

invention;

FIG.9 is a block diagram showing the configuration

of a communication terminal according to Embodiment 3

of the present invention;

FIG.1O is a block diagram showing a configuration

of a base station according to Embodiment 4 of‘the present

invention;

FIG.lljs ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 4

of the present invention;

FIG.12 is a block diagram showing another

configuration of a base station according to Embodiment

4 of the present invention;

FIG.13is ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 5

of the present invention;

FIG.14is ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 6

of the present invention; V

FIG.15i5 ablockdiagramshowingtheconfiguration

of the CIR signal creation section of a communication

terminal according to Embodiment 6 of the present

invention;
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FIG.16is ablockdiagramshowingtheconfiguration

‘of the CIR signal creation section of a communication

terminal according to Embodiment 7 of the present

invention; and

FIG.l7js ablockdiagramshowingtheconfiguration

of the CIR signal creation section of a communication

terminal according to Embodiment 8 of the present

invention.

Best Mode for Carrying out the Invention

With reference now to the accompanying drawings,

embodiments of the present invention will be explained

in detail below.

(Embodiment 1)

As stated above, a base station allocates

communication resources with priority to the

communication terminal with the best downlink channel

quality. In other words, a base station selects the

highest-numberedDRCsignal,andallocatescommunication

resources with priority to the communication terminal

that transmitted that selected DRC signal. Thus, DRC

signal selection frequency is as shown in FIG.l. FIG.1

is a graph illustrating DRC signal selection frequency

in a base station. in this figure, numbers 1 to 5 are
used as DRC numbers, with a higher number representing

a proportionally better channel quality.

As shown in FIG.1, the higher the number of a DRC

signal, the greater is the frequency of its selection
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by the base station[ That is to say, the better the

downlink channel quality of a communication terminal,

the higher is the frequency with which communication

resources are allocated to that communication terminal.

This kind.of relationship arises from.the fact that there

are many communication terminals,_and there is an

increased probability of there being a communication

terminal with good downlink channel quality.

Thus, the selection frequency of each-DRC signal

differs according to channel quality. That is to say,

since a DRC signal indicating that downlink channel

qualityisgoodtendstobeselectedwithgreaterfrequency,

therejj;ahighprobabilitythatdownlinkthroughputwill

fall if a DRC signal indicating that downlink channel

quality is good is received erroneously. Also, since a

DRC signal indicating that downlink channel quality is

poor tends to be selected with lower frequency, there

islittleeffectofproducingafallindownlinkthroughput

if alDRC signal indicating that downlink channel quality

is poor is received erroneously.

Thus, a communication terminal according to

Embodiment 1 of the present invention transmits at

proportionally higher transmission power a DRC signal

indicating thatdownlinkchannelqualityis good. Also,

a base station according to Embodiment 1 of the present

IinventionexcludesDRCsignalswithreceptionpowerlower

than a predetermined threshold value in performing

communication resource allocation.
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FIG.2 is a block diagram showing a configuration

ofaabasestationaccordingtoEmbodiment].ofthepresent

invention. V i

In FIG.2, an allocation section_101 determines

communication resource allocation to each communication

terminal based on DRC signals excluding DRC signals

detected by unused DRC detection sections 116 described

later herein from among DRC signals extracted by

demodulators 114 described later herein. Then, based.on

the determined communication resource allocation, the

allocation section 101 notifies a buffer 102 for output

of downlink transmit data, indicates the downlink

transmitdatacodingmethodtOeMIadaptivecodingsection

103, and indicates the downlink transmit data.modulation

method to an adaptive modulator 104.

The buffer 102 holds downlink transmit data, and

outputs downlink transmit data for a predetermined

communication terminal to the adaptive coding section

103 in accordance with the directions of the allocation

section 101. The adaptive coding section 103 codes the

output signal from the buffer 102 in accordance with the

directions of the allocation section 101, and outputs

the resulting signal to the adaptive modulator 104. The

adaptive modulator 104 modulates the output signal from

the adaptive coding section 103 in accordance with the

directions of the allocation section 101, and outputs

the resulting signal to a spreading section 105.

Spreading section 105 spreads the output signal from the
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adaptivexnodulator 104, and outputs the resulting signal

to a multiplexer 108.

Amodulator106nmdulatesapilotsignalandoutputs

it to a spreading section 107. Spreading section 107

spreads the output signal from the modulator 106, and

outputs the resulting signal to the multiplexer 108.

The multiplexer 108 performs time multiplexing of

thespreadpilotsignalwiththespreaddownlinktransmit‘

data at predetermined intervals, and outputs the

resulting signal to a transmit RF section 109. The

transmit RF section 109 converts the frequency of the

outputsignalfromthemultiplexer108toradiofrequency,
and outputs the resulting signal to a duplexer 110.

The duplexer 110 transmits the output signal from

the transmit RF section 109 as a radio signal from an

antenna 111 to a communication terminal. Moreover, the

duplexer 110 outputs the signals transmitted from each

communication terminal and received by antenna 111 to

receive RF section 112.

A receive RF section 112 converts the frequency of

a radio frequency signal output from the duplexer 110

to baseband, and outputs the resulting signal to a

despreading section 113. The despreading section 113

despreads the baseband signal using the spreading code

used to spread the DRC signal, and outputs the resulting

signal to the demodulator 114 and a reception power

calculation section 115.

The demodulator 114 demodulates the output signal
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from the despreading section 113 and extracts the DRC

signal,andoutputsthissignaltotheallocationsection

101L

The reception power calculation section 115

measures the reception power ofifluadespread DRC signal,

which is output to the unused DRC detection section 116.

In the unused DRC detection section 116 is set a

predeterminedthresholdvalue,asdescribedlaterherein,

and a DRC signal of reception power lower than this

threshold value is detected, and the result of the

detection is output to the allocation section 101.

A despreading section 113, demodulator 114,'

reception power calculation section 115, and unused DRC

detectionsection116areprovidedforeachcommunication

terminal. Fronxeach demodulator 114eaDRC signal for the

correspondingcommunicationterminal isoutput, and from

each unused DRC detection section 116 a<detection result

for the corresponding communication terminal is output.

FIG.3 is a block diagram showing the configuration

'of a communication terminal according to Embodiment l

ofthepresentinvention. InFIG.3,acommunicationmode

determinationsection201determinesacommunicationmode

indicatingeacombinationofnmdulationmethodand coding

methodbasedcniaCIRmeasuredbyaaCIRmeasurementsection

219 described later herein, and outputs the result to

aDRCsignalcreationsection202. Thecommunicationmode

determination section 201 also indicates the downlink

receive data demodulation method to an adaptive
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demodulator 216,and indicates thedownlinkreceive<data

decodingmethodtoanadaptivedecodingsection2l7,based

on the determined communication mode.

The DRC signal creation section 202 create5~a DRC

signal with a number corresponding to the communication

mode output from the communication mode determination

section 201, and outputs this DRC signal to a modulator

203 and DRC power controller 205.

Modulator 203 modulates the DRC signal and outputs

the resulting signal to a spreading section 204.

spreading section 204 spreads the output signal from

modulator 203 and outputs the resulting signal to the

DRC power controller 205. The DRC power controller 205

refers to a transmission power table 206 that shows the

correspondencebetweenDRCnumbersandtransmissionpower,

controls the DRC signal transmission power based on the

transmission power of a pilot signal output from a pilot

power controller 209 described later herein, and outputs

the DRC signal that has undergone transmission power

control to a multiplexer 210. The actual method of

controlling DRC signal transmission power will be

described later herein.

A modulator 207 modulates the pilot signal and

outputs the resulting signal to a spreading section 208.

Spreading section 208 spreads the output signal from

modulator 207 and outputs the resulting signal to the

pilot power controller 209. The pilot power controller

209 controls the transmission power of the pilot signal,
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and outputs the pilot signal that has undergone-

transmission power control to the multiplexer 210. The

pilot power controller 209 also outputs the pilot signal

transmission power to the DRC power controller 205.

The multiplexer 210 performs time multiplexing of

the DRC signal that has undergone transmission power

control and the pilot signal that has undergone

transmission power control at predetermined intervals)

and outputs the resulting signal to a transmit RF section

211. The transmit RF section 211 converts the frequency

of the output signal from the multiplexer 210 to radio

frequency,andoutputstheresultingsignaltoéaduplexer

212.

The duplexer 212 transmits the output signal from

the transmit RF section 211 as a radio signal from an

antenna 213 to the base station. Also, a signal

transmitted as a radio signal by the base station and

received as a radio signal by the antenna 213 is output

by the duplexer 212 to a receive RF section 214.

The receive RF section 214 converts the frequency

of the radio frequency signal output from the duplexer

212 to baseband, and outputs the resulting signal to a

despreading section 215 and a despreading section 218.

Despreading section 215 despreads the data

componentofthebasebandsignalandoutputstheresulting

signal to the adaptive demodulator 216. The adaptive

demodulator 216 demodulates the output signal from

despreadingsection215inaccordancewiththedirections
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of the communicationlnode determination section 201, and

outputs the resulting signal to the adaptive decoding

section 217. The adaptive decoding section 217 decodes

the output signal from the adaptive demodulator 216 in

5 accordance with the directions of the communication mode

determination section 201, and obtains receive data.

Despreading section 218 despreads the pilot signal

componentofthebasebandsignalandoutputstheresulting

signal to a CIR measurement’section 219. The CIR

10 meaSurement section 219 measures the CIR of the pilot

signal output from despreading section 218, and outputs

the result to the communication mode determination

section 201.

Next, the procedure for transmission/reception of

15 signals between the base station shown in FIG.2 and the

communication terminal shown:h1FIG.3 will be described.

.First, at the start of communication, a pilot signal

is modulated by the modulator 106 in the base station,

is spread by spreading section 107, and is output to the

20 multiplexer 108. Only the spread pilot signal is output

from the multiplexer 108 to the transmit RF section 109.

The spread pilot signal is frequency—converted to radio

frequency by the transmit RF section 109 , and transmitted

to communication terminals as a radio signal from the

25 antenna 111 Via the duplexer 110.

A radio signal of only the pilot signal component

transmitted as a radio signal from the base station is

receivedbytheantenna213ofthecommunicationterminal,
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passes through the duplexer 212, and is

freguency-convertedtobasebandbythereceiveRFsection

214. The pilot signal component of the baseband signal

is despread by despreading section 218, and output to

the CIR measurement section 219. ‘

Next, in the CIR measurement section 219, the CIR

of the pilot signal output from despreading section 218

is measured , and based on the CIR, the communication mode

is determined by the communication mode determination

.section 201. Then a DRC signal with a number

corresponding to the communication mode is created by

the DRC signal creation section 202.

TheDRCsignalisnmdulatedbynmdulatorZOS,spread

by spreading section 204, and output to the DRC power

‘controller 205._ In the DRC_power controller 205, the DRC

signal transmission power is controlled baSed on the

transmission power of the pilot signal output from the

pilotpowercontroller209,andtheratiosofpilotsignal

transmission power to DRC signal transmission power set

beforehand in the transmission power table 206.

The contents set in the transmission power table

206 will be described below. FIG.4 is a drawing showing

the contents of the transmission power table provided

in a communication terminal according to Embodiment l

of the present invention.

The transmission power table 206 shows the

correspondence between DRC numbers and DRC signal

transmissionpower,setsothatthehighertheDRCnumber,
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the higher is the transmission power. HereJ numbers 1

to 5 are used as DRC numbers, with a higher number

representing a proportionally better downlink channel

quality. That is to say, in the settings in the

transmission power table 206, the better the downlink

channel quality indicated by a DRC signal, the higher

is the transmission power. ~
he explained aboVe, the frequency of selection by

thebasestationtends1x>beproportionaltx>thedownlink

channel quality indicated by aIDRC signal, and therefore

in this embodiment, transmission power is higher, and

susceptibility to errors lower, the better the downlink

channel quality indicated by'a DRC signal. As a result,

the probability of a DRC signal that indicates that

downlink channel quality is good being received

erroneously can be made lower than the probability of/

aDRCsignalthatindicatesthatdownlinkchannelquality

is poor being received erroneously. In other words, the

probability of a DRC signal with a high frequency of

selection by the base station being received erroneously

can be made lower than the probability of a DRC signal

with a low frequency of selection by the base station

being received erroneously.

The DRC signal transmission power values set in the

transmission power table 206 are expressed as a ratio

to the pilot signal transmission power. Here, as shown

in FIG.4, the settings are arranged so that DRC number

. 3inthemiddleofDRCnumbersltanistakenasareference,
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and DRC signals indicating a lower number than DRC number

3 are transmitted at lower transmission power than the

pilot signal transmission power, while DRC signals

indicating a higher number than DRC number 3 are

transmitted at higher transmission power than the pilot

signal transmission power. That is to say, the settings

are arranged so that DRC signals indicating a poorer

channel quality than a predetermined channel guality

(here, the channel quality corresponding toexDRC signal

with DRC number 3) are transmitted at lower transmission

power than the pilot signal transmission power, while

DRC signals indicating aloetter channel quality than the

predetermined channel quality are transmitted at higher

transmission power than the pilot signal transmission

power.

Thus, with this embodiment, by setting DRC signals

forwhichtransmissionpowerisincreasedandDRCsignals

for which transmission power is decreased in comparison

with conventional DRC signal transmission power (here,

that is, pilot signal transmission power), and making

the total of DRC signal transmission power increases and

decreases :0 dB, it is possible to make DRC signals

indicating that downlink channel quality is good

proportionally less susceptible to errors while keeping

average DRC signal transmission power constant COmpared

withaconventionalsystem. Thatistosay,itispossible

to proportionally reduce susceptibility to errors of DRC

signals indicating that downlink channel quality is good
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‘without reducing uplink capacity compared with a

conventional system.

Also, since, in this way, DRC signals indicating

that downlink channel quality is poor (DRC signals with

DRC numbers 1 and 2 in FIG.4) are transmitted at lower

transmission power than in a conventional system, it is

possible to reduce power consumption in a communication

terminal that is located far from the base station and

for which there is a high probability of transmitting

a DRC signal indicating that downlink channel quality

is poor. That is to say, in the case of a communication

terminal that transmits a DRC signal indicating that

downlink channel quality’is poor, whereas the DRC signal

was previously transmitted at transmission power that

was high to begin with, according to this embodiment the

DRC signal transmission power'can.be1nade lower than that

hightransmissionpower,enablingcommunicationterminal

power consumption to be greatly reduced.

As the frequency of selection byaxbase station is

lowtobeginwithforaDRCsignalindicatingthatdownlink

channel quality is poor, there is almost no effect of

producing a fall in throughput due to transmitting a DRC

signal indicating that downlink channel quality is poor

at lower transmission power than previously in this way.

Also, with this embodiment, DRC signals indicating

that uplink channel quality is good (DRC signals with

DRC numbers 4 and 5 in FIG.4) are transmitted at higher

transmission power than in a conventional system.

|PR2018—01474

Apple Inc. EX1002 Page 160



IPR2018-01474 
Apple Inc. EX1002 Page 161

10

15

2O

25

O . C

19

However, there is a high possibility of a DRC signal

indicating that uplink channel quality is good being

transmitted from a communication terminal located

comparatively near the base station. Also, due to pilot

signal transmission power control that is performed

constantlycn1anuplink,thetransmissionpowerofezpilot

signaltransmittedfromEicommunicationterminallocated

comparatively near the base station (that is, the

conventional DRC signal transmission power)_is low to

begin with. Therefore, in the case of a communication

terminal that transmits a DRC signal indicating that

'uplink channel quality is good, DRC signal transmission

power remains low and power consumption remains low even

though the previously originally low DRC signal

transmission power increases, and so there is almost no

effect on power consumption.

In the DRC power controller 205, the DRC signal

transmissionpowerisobtainedbyhavingthetransmission

power of the pilot signal output from the pilot power

controller 209 adjusted in accordance with the ratios

set in the transmission power table 206. Then, in the

DRC power controller 205, the transmission power of the

DRC signal output from spreading section 204 is adjusted

to this obtained transmission power, and a DRC signal

that has been subjected to transmission power control

is output to the multiplexer 210. To give a specific

example, if the number of the DRC signal output from the

DRCsignalcreationsectionZOZtotheDRCpowercontroller
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205 is 5, the transmission power of the DRC signal output

from spreading section 204 is adjusted toaatransmission

TheDRCsignalthathasundergonetransmissionpoWer

control is multiplexed with the pilot signal by the

multiplexer 210, frequency-converted to radio frequency

by the transmit RF section 211, and transmitted to the

base station as a radio signal from the antenna 213 via

the duplexer 212.

Theradiosignaltransmittedfromthecommunication

terminalisreceivedbytheantennalllofthebasestation,

and input to the receive RF section 112 via the duplexer

110. The signal input to the receive RF section 112 is

frequency—converted to baseband, despread by the

despreading section 113 using the spreading code used

to spread the DRC signal, and output to the demodulator

114 and reception power calculation section 115.

In the demodulator 114 the output signal from the

despreadingsection113jjsdemodulated,andtheDRCAsignal

is extracted and output to the allocation section 101.

Here, since a DRC signal indicating that downlink

channelquality.ispoor'istransmittedby'acommunication

terminal at lower transmission power than in a

'conventional system, the probability of a DRC signal

indicating that downlink channel quality is poor being

received erroneously by the base station is increased.

Also, as stated above, if communication resource
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allocathniisperformedbased<n1anerroneouslyreceived

DRC signal, downlink throughput will fall.

Thus, in the reception power calculation section

115, the reception power of the despread DRC signal is
-m£

measured,andisoutputtotheunusedDRCdetectionsection

116. The lowest reception power at which an error does

notoccuer1aDRCsignalindicatingthatdownlinkchannel

quality is poorest (a DRC signal with DRC number 1 in

FIG. 4) has been set beforehand in the unused DRC detection '

section 116 as a threshold value. Then, in the unused

DRCdetectionsectionllS,zaDRCsignalofreceptionpower

lower than this threshold value is detected, and the

detectionresult isoutput matheallocationsection101.

A DRC signal detected by the unused DRC detection section

116 is a DRC signal that is not used by the allocation

section 101 in determining communication resource

allocation.

In the allocation section 101, communication

resource allocation to each communication terminal is

determined based on the DRC signals remaining after DRC

signals detected by the unused DRC detection section 116
have been excluded from the DRC signals extracted by the

demodulator 114.

Thus,inabasestationaccordingtothisembodiment,

a DRC signal of reception power lower than the lowest

reception power at which a DRC signal indicating that

downlink channel quality is poorest is not received

erroneouslyisexcluded. Thatistosay,inabasestation

|PR2018—01474

Apple Inc. EX1002 Page 163



IPR2018-01474 
Apple Inc. EX1002 Page 164

10

15

20

25

22

according to this embodiment, a notification signal

susceptibletoerrorsisexcludedindeterminingdownlink

communication resource allocation. Therefore,

accordingtoabasestationofthisembodiment,eventhough

a"DRC signal indicating that downlink channel guality

is poor is transmitted at lower transmission power than

in-a conventional system, it is possible to prevent

communication resource allocation fronlbeing determined

based on an erroneous DRC signal.

Thus, according to this embodiment, the better the

downlink channel quality indicated by a DRC signal, the

higher is the transmission power at which transmission

is performed, and therefore it is possible to make DRC

signalsindicatingthatdownlinkchannelqualityis good

proportionally lesssusceptibleto errors, andto reduce

the error occurrence rate of DRC signals for which the

probability of selection by a base station is high. By

this means it is possible to reduce the possibility of

communicationresourceallocationbeingdeterminedbased

on an erroneous DRC signal, and so to prevent a fall in

downlink throughput.

Abasestationaccordingtothisembodimentmayalso

be configured as shown in FIG.5. FIG. 5 is a block diagram

showinganotherconfigurationofeabasestationaccording

toEmbodiment1.0fthepresentinvention. Thatjs'tosay,

a base station may be configured in such a way that the

reception power calculation section 115 and unused DRC

detection section 116 shown in FIG.2 are replaced by a
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likelihood calculation section 301 and unused DRC

detection section 302. In the following description,

parts identical to those in FIG.2 are assigned the same

reference numerals as in FIG.2 and their detailed

explanations are omitted.

In FIG.5, the likelihood calculation section 301

calculates a likelihood that indicates the probable

degree of certainty of a DRC signal, and outputs the

calculation result to the unused DRC detection section

302. The lowest likelihood at which an error does not

occur in a DRC signal indicating that downlink channel

quality is poorest has been set beforehand in the unused

DRC detection section 302 as a threshold value. Then,

in the unused DRC detection section 302, a DRC signal

with a likelihood lower than this threshold value is

detected, and the detection result is output to the

allocation section 101.

In this way the same kind of effect as described

above is also obtained when a base station according to

this embodiment is configured as shown in FIG.S.

(Embodiment 2)

n1acommunicationterminalaccordingtoEmbodiment

20fthepresentinvention,thebetterthedownlinkchannel

quality indicated bYEiDRC signal, the larger is thecsode

word minimum distance of the code word to which that DRC

signal is converted with resPect.to<3ther DRC signal.code

words before being transmitted.
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,FIG-5 is a block diagram showing the configuration

of a communication terminal according to Embodiment 2

of the present invention. As shown in this figure, a

communication terminal according to this embodiment is

configuredinsucheawaythatthemodulator203,spreading

section 204, DRC power controller 205, and transmission

power table 206 shown in FIG.3 are replaced by a code

word selector 401, code word table 402, modulator 403,

andspreadingsection404. Inthefollowingdescription,

parts identical to those in FIG.3 are assigned the same

reference numerals as in fIG.3 and their detailed

explanations are omitted.

The code word selector 401 refers to the code word

table 402 , converts a DRC signal created by the DRC signal

creation section 202 to a predetermined code word, and

outputs the code word to modulator 403. Modulator 403

modulatesthecodewordandoutputsittospreadingsection

404. Spreadingsection404spreadstheoutputsignalfrom

modulator 403 and outputs the resulting signal to a

multiplexer 210.

Next, the operation of a communication terminal

according to this embodiment will be described.

First, the contents set in the code word table 402

will be described. FIG.7 is a drawing showing the

contentsofthecodewordtableprovidedinacommunication

terminal according to Embodiment 2 of the present
invention.

The code word table 402 shows the correspondence
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between DRC numbers and code words after DRC signal

conversion, set so that the higher the DRC number, the

larger is the code word minimum.distance of the code‘Mord

to which the DRC signal is converted. Here, numbers 1

to 5 are used as DRC numbers, with a higher number

representing a proportionally better downlink channel

quality. That is to say, in the settings in the code word

table 402, the better the downlink channel quality

indicated by a DRC signal, the larger is the code word

minimum distance of the code word to which the DRC signal

is converted.

Here, “code word distance" is the number of bits

that differ between code words, and "code word minimum

distance” is the minimum number of bits by which a

particular code word differs with respect to all other

codewords. 'Tobespecific,thecodewordforaaDRCsignal

with DRC number 5 is "lllllllll", and this code word

"111111111” differs by axninimum.of 6 bits when compared

with any of the code words corresponding to DRC signals

withDRCnumbers].to4. Therefore,thecodewordminimum

distance of the code word for a DRC signal with DRC number

5 is 6. Similarly, the code wordxninimum.distance of the

code word for a DRC signal with DRC number 4 is 3.

Thus, the code word for a DRC signal with DRC number

5 is less likely to be mistaken for another code word

than the code word for a DRC signal with DRC number 4.

That is to say, the larger code word minimum distance

of a code word, the less likely it is to be mistaken for
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another code word.

In the code word seleCtor 401, a DRC signal output

from the DRC signal creation section 202 is converted

to a code word set in the code word table 402, and output.

to modulator 403. To giveeaspecific example, if the DRC

signal output from the DRC signal creation section 202

is a number 5 DRC signal, it is converted to code word

“lllllllll”2 I

Following conversion, the code word is modulated

by modulator 403 and spread by spreading section 404.

The spread code word is multiplexed with a pilot signal

by a multiplexer 210, frequency-converted to radio

.frequency by a transmit RF section 211, and transmitted

to the base station as a radio signal from an antenna

213 via a duplexer 212.

Thus, according to this embodiment, the better the

downlink channel quality indicated by a DRC signal, the

larger is the code word minimum distance of the code word

to which that DRC signal is converted with respect to

other DRC signal code words before being transmitted,

andthereforeitispossibletomakeDRCsignalsindicating

thatdownlinkchannelqualityisgoodproportionallyless

susceptible to errors , and to reduce the error occurrence

rateofDRCsignalsforwhichtheprobabilityofselection

by a base station is high. By this means it is possible

to reduce the possibility of communication resource

allocation being determined based on an erroneous DRC

signal, and so to prevent a fall in downlink throughput.
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Also, according to this embodiment, it is possible

to reduce the error occurrence rate of DRC signals for

which the probability of selection by a base station is

high without increasing DRC signal transmission power,

‘thereby making it possible to reduce the possibility of

communicationresourceallocationbeingdeterminedbased

on an erroneous DRC signal without increasing

communication terminal power consumption.

Moreover, according to this embodiment, it is}

possible to change the degree of insusceptibility to

errors of code words corresponding to DRC signals while
keeping the code length of code words constant, and

therefore it is not necessary to provide a plurality of

demodulation systems in accordance with different code

lengths in a base station, thus enabling the apparatus

configuration of a base station to be simplified.

(Embodiment 3)

A base station according to Embodiment 3 of the

present invention transmits to a communication terminal

a control signal for table rewriting based on the rate

of occurrence of DRC signals that are excluded when

communication resource allocation is determined, and a

communication terminal according to Embodiment 3 of the

presentinventionrewritesthecontentsofatransmission

power table or code word table based on a control signal

transmitted from the base station.

FIG.8 is a block diagram showing the configuration
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- of a base station according to Embodiment 3 of thepresent

invention. As shown in this figure, a base station

according to this embodiment is configured by further

providing the configuration shown in fIG.2 with a

detection rate calculation section 501, control signal

creation section 502, modulator 503, and spreading

section 504. In the following description, parts

identicaltothoseinFIG.2areassignedthesamereference

numerals as in FIG.2 and their detailed explanations are

omitted. .

In FIG.8, the detection rate calculation section

501 calculates the rate of detection by the unused DRC

detectionsection116andoutputstheresulttothecontrol

signal creation section 502. That is to say, the

detection rate calculation section 501 calculates the

rate of occurrence of DRC signals that are excluded when

communication resource allocation is determined. Based

onthedetectionrate,thecontrolsignalcreationsection

502 creates a control signal for table rewriting

(hereinafter referred to as ”table rewrite signal”),

whichisoutputtomodulator503. Modulator503modulates

the table rewrite signal and outputs it to spreading

section 504. Spreading section 504 spreads the output

signalfrommodulator503andoutputstheresultingsignal

to the multiplexer 108.

FIG;9 is a block diagram showing the configuration

of a communication terminal according to Embodiment 3

of the present invention. As shown in this figure, a
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communication terminal according to this embodiment is

configured by further providing the configuration shown

inFIG.3withzadespreadingsection601,demodulator602,_

and table rewriting section 603. .In the following

description, parts identical to those in FIG.3 are

assignedthesamereferencenumeralsasinETG.3andtheir

detailed explanations are omitted.

In FIG.9, despreading section 601 despreads a

baseband signal using the spreading code used to spread

thetablerewritesignal,andoutputstheresultingsignal

to thedemodulator602. Thedemodulatorsoz demodulates

the output signal from despreading section 601 and

'extracts the table rewrite signal, which is output to

the table rewriting section 603. The table rewriting

section 603 rewrites the contents of the transmission

power table in accordance with the table rewrite signal:

Next, the procedure for transmission/reception of

signals between the base station shown in FIG.8 and the

communicationterminalshown:U1FIG.9will}medescribed.

First, in the detection rate calculation section

501 of the base station, the detection rate of the unused

DRC detection section 116 is calculated and is output

tothecontrolsignalcreationsection502. Thedetection

rate_can be calculated, for example, from the number of

detections in a predetermined time.

A predetermined threshold value for the detection

rate has been set in the control signal creation section

502, and this threshold value is compared with the
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detection rate calculated by the detection rate

calculation section 501. It the detection rate

calculated.by the detection rate calculation section 501

is greater than or equal to the threshold value, a table

rewrite signal ordering all transmission power values

'set in the transmission power table 206 to be increased

is created, and is output to modulator 503. That is to

say, if the rate of occurrence of DRC signals that are

'excluded when communication resource allocation is

determined is greater than or equal to the predetermined

threshold value, the control signal creation section 502

creates a table rewrite signal that orders all DRC signal

transmissionpowervaluestunbeincreasedsimultaneously

from their current values.

The table rewrite signaljj modulatedknrmodulator

503, spread by spreading section 504, and output to the

multiplexer 108. The spread table rewrite signal is

multiplexed with transmit data and the pilot signal in

the multiplexer 108, frequency—converted to radio

frequency by the transmit RF section 109, and transmitted

to communication terminals as a radio signal from the

antenna 111 via the duplexer 110.

The radio signal transmitted from the base station

is received by the antenna 213 of the communication

terminal, passes through the duplexer 212, and is

frequency—converted to baseband by the receive RF section

214. The baseband signal is deSpread by deSpreading
section 601 and demodulated by the demodulator 602, and
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the table rewrite signal is extracted. The extracted

table rewrite signal is output to the table rewriting
section 603. i

The contents of the transmission power table 206

are then rewritten by the table rewriting section 603

in accordance with the table rewrite signal. That is to

say, the table rewriting section 603 increases all the

transmission-power values set in the transmission power

"table 206.

In the above description, the configuration is such

thatthetablerewritingsection603rewritesthecontents

of the transmission power table 206, but this embodiment

mayalsobeappliedtoaacommunicationterminalaccording

to Embodiment 2, and.a configuration may be used whereby

the table rewriting section 603 rewrites the contents

of the code word table 402 shown in FIG.6. '

In this case, if the detection rate calculated by

the detection rate calculation section 501 is greater

‘than or equal to the threshold value, the control signal

creation section.502 ofa.base station according to this

embodiment creates a table rewrite signal ordering all

code word minimum distances set in the code word table

402 to be increased. That is to say, if the rate of

occurrence of DRC signals that are excluded when

communication resource allocation is determined is

greaterthanorequaltothepredeterminedthresholdvalue,

the control signal creation section 502 creates a table

rewritesignalthatordersallcodewordminimumdistances
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ofcodewordscorrespondingtoDRCsignalstobeimcreased

simultaneouslyfromtheircurrentvalues.{Thenthetable

rewriting section 603 rewrites the contents of the code

wordtable402inaccordancewiththetablerewritesignal.

That is to say, the table rewriting section 663 rewrites

the code words set in the code word table 402 with code

words all of whose code word minimum distances are larger

than at present. ‘

Thus, according to this embodiment, the contents

of the transmission power table or code word table are

-rewritten based on the rate of occurrence of DRC signals

thatareexcludedwhencommunicationresourceallocation

is determined. In other words, in this embodiment,

transmission power table or code word table contents are

rewritten adaptively in accordance with variations in

thecommunicationenvironment. Thatistosay,according

to this embodiment, when the communication environment

deteriorates and the rate of occurrence of DRC signals

thatareexcludedwhencommunicationresourceallocation

is determined reaches or exceeds a predetermined,

thresholdvalue,thetransmissionpowerofeachDRCsignal

is increased, or the code word minimum distance of the

code word corresponding to each DRC signal is increased,

thereby enabling the DRC signal error occurrence rate

to be held down even when the communication environment

deteriorates.

In this embodiment, the predetermined detection

rate threshold value is decided upon considering
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appropriately the environment in which the

communication system is used.

Moreover, with this embodiment, it is also possible

to further set a second predetermined threshold value

in the control signal creation section 502 to create a

table rewrite signal ordering all transmission power

values set in the transmission power table 206 to be

decreased when the detection rate calculated by the

detection rate calculation section 501 falls below this

second threshold value. By this means, it is possible

to reduce DRC signal transmission power when DRC signal

reCeption quality becomes excessive, thereby enabling

communicationterminalpowerconsumptiontobedecreased.

Furthermore, in this embodiment, table rewriting

is performed based on the rate of detection by the unused

DRC detection section 116, but it is also possible to

rewrite a table based on the distribution of DRC signals

used in determining communication resource allocation

fron1among DRC signals transmitted fromxnobile stations,

So that that distribution is optimized. In this case,

the base station shown in FIG.8 is configured with the

detection rate calculation section replaced by a used

DRCdistributiondeterminationsection,whichdetermines

the distribution of DRC signals used in communication

resource allocation determination based on DRC signals

output from the demodulator 114 and detection results

output from the unused DRC detection section 116, and

outputs a signal indicating that distribution to the
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controlsignalcreationsection502. Thecontrolsignal

creation section 502 then creates a table rewrite signal

based on the signal indicating the distribution output

from the used DRC distribution determination section.

(Embodiment 4)

-A communication terminal according to Embodiment

4 of the present invention transmits at higher

transmission.power in proportiorxto CIR.information that

indicates that downlink.channel quality is good. A,base

stationaccordingtoEmbodiment4ofthepresentinvention

excludes CIR information for which the reception power

is lower than a predetermined threshold value in

performing communication resource allocation.

In above—described Embodiment l, a communication

terminal determines the communication mode based on the

CIR and transmits a DRC signal corresponding to that

determined communication mode to the base station at

predetermined transmission power, and the base station

determines communication resource allocation to each

communication terminal based on the DRC signals. DRC

signal can be represented.with far fewer bits than other

information indicating downlink channel quality (such

as a downlink CIR, for example), and therefore use of

a DRC signal has the advantage of enabling the downlink'

channel utilization efficiency to be increased. On the

other hand, since a communication terminal must be

provided with a table for communication mode
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determination, a table for DRC signal creation, and so

forth to determine the communication mode and create a

DRC signal, there are the disadvantages of increased

communication terminal power consumption and apparatus

size.

Thus, in this embodimentq a communication terminal

transmits CIR information to the base station at-

predetermined transmission power, and the base station

determines the communication mode based on the CIR

information and then determines communication resource

allocationto eachcommunicationterminal. As aresult,

although there is the disadvantage of a slight decrease

in the uplink channel utilization efficiency, the fact

that communication terminals do not have to determine

the communication mode and create a DRC signal, and do

not.need to be provided with a communication mode

determination table, DRC signal creation table, and so

forth, offers the major advantage of enabling

communication terminal power consumption and apparatus
size to be reduced. Also, in this embodiment, it is

possible for CIR information for a plurality of terminals

to be compared in the base station, and the correct

communication mode to be determined with certainty,

making this embodiment particularly useful in cases such

as those where it is not possible for the communication

mode to be determined simply from the CIR in each

communication terminal.

A base station according to this embodiment and a
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communicationterminalaccordingtothisembodimentwill

be described below. RIG.10 is a block diagram showing

aconfigurationofiabasestationaccordingtoEmbodiment

4ofthepresentinvention. Inthefollowingdescription,

parts identical to those in FIG.2 are assigned the same

reference numerals as in FIG.2 and their detailed

explanations are omitted.

InFIG.10, ademodulator 70ldemodulates theoutput

signal from a despreading section 113, and extracts a

signal that contains CIR information (hereinafter_

referred to as "CIR signal"), which is output to an

‘allocation section 704.

~A.reception power calculation section 702 measures

the reception power of the despread CIR signal, which

is output to an unused CIR detection-section 703 . In the

unused CIR detection section 703 is set a predetermined

threshold value in the same way as in Embodiment 1, and

a CIR.signal of reception power lower than this threshold

value is detected, and the result of the detection is

output to the allocation section 704.

A despreading section 113, demodulator 701,

reception power calCulation section 702, and unused CIR

detectionsection703areprovidedforeachcommunication

terminal. Fronteach demodulator'701a.CIR.signal for the

correspondingcommunicationterminalis output,aru1from

each unused CIR.detection section 7m3a detection result

for the corresponding communication terminal is output.

Theallocationsection704determinescommunication
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resourceallocationtx:eachcommunicationterminalbased

on CIR information indicated by CIR signals excluding

CIRsignalsdetectedbytheunusedCIRdetectionsections

703 from among the CIR signals extractéd by the

demodulators 701. Then, based on the determined

communication resource allocation, the allocation
section704 notifies abufferlOZ foroutputtafdownlink

transmit data, and outputs the CIR information to a

cOmmunication mode determination section 705.

Based on the CIR information output from the

allocation section 704, the communication mode

determination section 705 determines the communication

mode,which.indicates acombination«ofmodulationxnethod

and coding method, and outputs a signal indicating this

communicationmodetoanhdulator706. Inaddition,based

on the determined communication mode, the communication

mode determination section 705 indicates the downlink

transmitdatacodingmethodtoanuadaptivecodingsection

103, and indicates the downlink transmit data modulation

method to an adaptive modulator 104. Modulator 706

modulates the signal indicating the communication mode

and outputs it to a spreading section 707. Spreading

section 707 spreads the output signal fronlmodulator 706

and outputs the resulting signal to a multiplexer 108.

FIG.lljs ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 4

of thepresentinvention. hithefollowingdescription,

parts identical to those in FIG.3 are assigned the same.rw‘ -
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reference numerals as in FIG.3 and their detailed

explanations are omitted.

In FIG.11, a CIR information creation section 801

.creates a CIR signa1.indicating a CIR measured by a CIR

'measurement section 219, and outputs it to a modulator

802 andTCIR information.power controller 804. Modulator

802modulatestheCIRsignalandoutputsjx;u:aspreading

section 803. Spreading section 803 spreads the output

signal from modulator 802 and outputs the spread signal

to the CIR information power controller 804. The CIR

informationpowercontroller804refers1x>atransmission

power table 805 that shows the correspondence between

CIR level and transmission power, and controls the CIR

signaltransmissionpowerbasedonthetransmissionpower

of a pilot signal output from a pilot power controller

209, and outputs the CIR signal that has undergone

transmission power control to a multiplexer 210.

A despreading section 807 despreads the baseband

signal using the spreading code used to spread the signal

indicating the communication mode, and outputs the

despreadsignaltoacommunicationmodedetectionsection

808. The communication mode detection section 808

demodulates the output signal from despreading section

807 and detects the communication mode. Then, based on

the detected communicationlnode, the communicatiorlmode

detectionsection808indicatesthedownlinkreceivedata

demodulation method to an adaptive demodulator 216 and

indicates the downlink receive data decoding method to
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an adaptive decoding section 217.

Next, the procedure for transmission/reception of

signals between the base station shown in FIG.10 and the

communicationterminalsh0wninFIG.llwillbedescribed.

First,inthecdmmunicationterminalshowninFIG.ll,

theCIRofthepilotsignaloutputfromdespreadingsection

218 is measured by the CIR measurement section 219, and

a CIR signal is created by the CIR information creation

section 801.

TheCIRsignalisnmdulatedbynmdulator802,spread

byspreadingsection803,andoutputtotheCIRinformation

power controller 804. In the transmission power table

805, the correspondence between CIR level and CIR signal

transmissipnpowerisshowninthesamewayasinEmbodiment

l,setsothattheCIRsignaltransmissionpowerincreases

in proportion to the level of the CIR. That is to say,

in the settings in transmission power table 805, as in

Embodiment 1, the better the downlink channel quality

indicated by a CIR signal, the higher is the transmission

power. Also, as in Embodiment l, the CIR signal

transmission power values set in the transmission power

table 805 are expressed as a ratio to the pilot signal

transmission power.

In the CIR information power controller 804, the

CIR signal transmission power is obtained by having the

transmission power of the pilot signal output from the

pilot power controller 209 adfiusted in accordance with

theratiossetinthetransmissionpowertable805. Then,
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in the CIR information power controller 804, the

transmissionpoweroftheCIRsignaloutputfromspreading‘
section 803-is adjusted to this obtained transmission

power, and a CIR signal that has been subjected to

transmission power control is output to the multiplexer
210.

TheCIRsignalthathasundergonetransmissionpower

control is multiplexed with the pilot signal by the

multiplexer 210, frequency—convertedix)radio frequency

by a transmit RF section 211, and transmitted to the base

stationasaradiosignalfromanantenna213viaaduplexer
212.

In the base station shown in FIG.10, the output

signal from the despreading section 113 is demodulated

by demodulator 701, and the demodulated CIR signal is

extracted and output to the allocation section 704. In

the reception power calculation section 702, the

reception power of the despread CIR signal is measured,

and is output to the unused CIR detection section 703.

The lowest reception power at which an error does not

occur in a CIR signal indicating that downlink channel

quality is poorest has been set beforehand in the unused

CIR detection section 703 as a threshold value, as in

Embodiment 1. Then, in the unused CIR detection section

703, a CIR signal of"reception power lower than this

threshold value is detected, and the detection result

is output to the allocation section 704. A CIR signal

detected by the unused CIR detection section 703 is a
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CIR signal that is not used by the allocation section

704 in determining communication reSource allocation.

In the allocation section 704, communication

resource allocation to each communication terminal is

determinedbasadontheCIRshownbyCIRsignalsremaining

after CIR signals detected by the unused CIR detection

section 703 have been excluded from the CIR signals

extracted by the demodulator 701, and CIR information

isoutputtothecommunicationmodedeterminationsection
705. '

Inthecommunicationmodedeterminationsection705,

the communication mode is determined based on CIR

information output from the'allocation section 704, and

a signal indicating this communication mode is output

to modulator 706. The signal indicating the

communicationlnode isxnodulated bylnodulator 706, spread

by spreading section 707, multiplexed with transmit data

and the pilot signal in the multiplexer 108,

frequency—converted to radio frequency by the transmit

RF section 109, and transmitted to the communication

terminal as a radio signal from an antenna 111 via a

duplexer 110.

In the communication terminal shown in FIG.11, a

baseband signal is despread by despreading section 807,

and the despread signal is output to the communication

mode detection section 808. In the communication mode

detectionsection808,theoutputsignalfromdespreading

section 807 is demodulated and the communication mode
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isdetected,andbasedonthedetectedcommunicationmode,

the downlink receive data demodulation method is

indicatedtotheadaptivedemodulator216andthedownlink

receive data decoding method is indicated to the adaptive

decoding section 217;

Thus,accordingtothisembodiment,asinEmbodiment

1, the better the downlink channel quality indicated by

a CIR signal, the higher is the transmission power at

which transmission is performed, and therefore it is

possible to reduce the error occurrence rate of CIR

information for which the probability of use by a base

station is high. By this means it is possible to reduce

the possibility of communication resource allocation

being determined.based.on erroneous CIR information, and

so to prevent a fall in downlink throughput.

Also,accordingtothisembodiment,asinEmbodiment

1, a CRI signal of reception power lower than the lowest

reception power at which a CIR signal indicating that

downlink channel quality is poorest is not received

erroneously is excluded, and therefore, even though a

CIR signal indicating that downlink channel quality is

poor is transmitted at lower transmission power than in

a conventional system, it is possible to preVent

communication resource allocation from being determined

based on erroneous CIR information.

Abasestationaccordingtothisembodimentmayalso

be configured as shown in FIG.12. FIG.12 is a block

diagram showing another configuration ofaabase station
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accordingtoEmbodiment4<mfthepresentinvention. That

is to say, a base station may be configured in such a

way that the reception power calculation section 702 and

unused CIR detection section 703 shown in FIG.10 are

replaced by a likelihood calculation section 901 and

unused CIR detection section 902. In the following

description, parts identical to those in FIG.10 are

assigned the same reference numerals as in FIG.lO and

"their detailed explanations are omitted.

In FIG.12, the likelihood calculation section 901

calCulates a likelihood that indicates the probable

V“degree of certainty of a CRI signal, and outputs the

calculation result to the unused CIR detection section

902. The lowest likelihood at which an error does not

occur in a CIR signal indicating that downlink channel

quality is poorest has been set beforehand in the unused

CIR detection section 902 as a threshold value. Then,

in the unused CIR detection section 902, a CIR signal

with a likelihood lower than this threshold value is

detected, and the detection result is output to the
allocation section 704.

'In this way the same effect as described above is

also obtained when a base station according to this

embodiment is configured as shown in FIG.12.

(Embodiment 5)

InacommunicationterminalaccordingtoEmbodiment

50fthepresentinvention,thebetterthedownlinkchannel
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quality indicated byeaCIR.signal, the'larger is the code

word minimum distance of the code word to which that CIR

'signal.is converted.with.respect:to other CIR signal code

words before being transmitted.

FIG.13js ablockdiagramshowingtheconfiguration

of a communication terminal according to Embodiment 5

of the present invention. As shown in this figure, a

communication terminal according to this embodiment is

configuredinsuchéawaythatthenmdulator802,spreading

section 803, CIR information power controller 804, and

transmissionpowertable805showninFTG.11arereplaced

by a code word selector 1001, code word table 1002,

modulator 1003, and spreading section 1004. In the

followingdescription,partsidenticaltothoseinFIG.11

are assigned the same reference numerals as in FIG.11

and their detailed explanations are omitted.

The code word selector 1001 refers to the code word

table 1002, converts a CIR signal created by the CIR

informationcreationsection8011x>apredeterminedcode

word, and outputs it to modulator 1003. Modulator 1003

modulatesthecodewordandoutputsittospreadingsection

1004. Spreading section 1004 spreads the output signal

from modulator 1003 and outputs the resulting signal to

a multiplexer 210.

Next, the operation of a communication terminal

according to this embodiment will be described-

In the same way as in above-described Embodiment

2, the code word table 1002 shows the correspondence
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between CIR level and code words after CIR signal

conversion, set so that the higher the CIR level, the

larger is the code word minimum distance of the code word

to which the CIR signal is converted. That is to say,

in the settings in the code word table 1002, the better

the downlink channel quality indicated by a CIR signal,

the larger is the code word minimum distance of the code

word to which the CIR signal is converted.

In the code word selector 1001, a_CIR signal output

fromtheCIRinformationcreationsection801isconverted

;to aloode'word set in the code word table 1002, and output

to modulator 1003. Following conversion, the code word

is modulated by modulator 1003 and spread by spreading

section 1004. The spread code word is multiplexed with

a pilot signal byeamultiplexer 210, frequency—converted

to radio frequency by a transmit RF section 211, and

transmitted to the base station as a radio signal from

an antenna 213 via a duplexer 212.

Thus,accordingtothisembodiment,asinEmbodiment

2, the better the downlink channel quality indicated by

aCIRsignal,thelargeristhecodewordminimumdistance

of the code word to which that CIR signal is converted

with respect to other CIR signal code words before being

transmitted, and therefore it is possible to reduce the

error occurrence rate of CIR information for which the

probability of use by a base station is high. By this

means it is possible to reduce the possibility of

communicationresourceallocationbeingdeterminedbased
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on erroneous CIR information, and so to prevent a fall

in downlink throughput.

Also,accordingtothisembodiment,asinEmbodiment

2, it is possible to reduce the error occurrence rate

of CIR information for which the probability of use by

a base station is high without increasing CIR signal

transmission power, thereby‘makingjlzpossibleto reduce

the possibility of communication resource allocation

being determined based on erroneous CIR information

without increasing communication terminal power

consumption. i
Moreover, according to this embodiment, as in

Embodiment 2, it is possible to change the degree of

insusceptibility to errors of code words corresponding

toCIRsignalswhilekeepingthecodelengthofcodevmrds

constant, and therefore it is not necessary to provide

a plurality of demodulation systems in accordance with

different code lengths in a base station, thus enabling

the apparatus configuration of a base station to be

simplified.

(Embodiment 6)

A communication terminal according to Embodiments

6 to 8 of the present invention transmits with less

susceptibility to errors in the propagation path in

proportion to information for which the amount of change

is large within CIR information. In other words, a

communication terminal according to Embodiments 6 to 8
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of the present invention transmits with less

susceptibility to errors in the propagation path in

proportion to information that indicates a broad value

within CIR information.

The meaning of ”information for which the amount

of change is large" and ”information that indicates a

broadvalue"herecanbeillustratedbyaspecificexample.

If a CIR value is indicated by a value with a decimal

fraction (such as 8.7 dB), then the above-mentioned

information refers to the integer part (here, "8”). In

'this case, since the amount of change per unit of the

integer part is 1 dB, while the amount of change per unit

of the fractional part is 0.1 dB, the integer part is

"information for which the amount of change is large".

Therefore, if an integer part is received erroneously

by'a base station, the degree of error is large compared

with the case where a fractional part is received

erroneously, and the probability of an erroneous

communication mode being determined is higher—that is

to say, the probability of downlink throughput falling

‘is higher.

Also, CIR information is normally converted to a

code word with a limited number of bits before being

transmitted to a base station, and there are also limits

on the transmission power and spreading code spreading

factor that can be used in transmitting CIR information.

There are thus limits to making CIR information overall

insusceptible to errors, and it is difficult to do so.
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Thus,inEmbodiments61x)80fthepresentinvention,

within the above—described limitations on transmission

of CIR information, transmission is performed with

insusceptibility to errors in the propagation path made

proportional to ”information for which the amount of

change is large" within the above limitations so that,

at least ”information for which the amount of change is

large" (that is, "information that indicates a broad

value”) of CIR information is received correctly.

A communication terminal according to Embodiment

6'of the present invention is described below. A

communication terminal according to Embodiment 6 of the

presentinventionperformsconversionto, andtransmits,

a code word with a code length proportional to the value

of the upper digit in a CIR value.

FIG. 14 is a block diagram showing‘the configuration

of a communication terminal according to Embodiment 6.

of the present invention. In the following description,

parts identical to those in FIG.11 are assigned the same

reference numerals as in FIG.11 and their detailed

explanations are omitted.

In FIG.14, a CIR signal creation section 1101

convertsaCIRvaluemeasuredbyaaCIRmeasurementseCtion

219 to a code word and creates a CIR signal, and outputs

thecreatedCIRsignaltoanmltiplexeerO. Atthistime,

the CIR signal creation section 1101 creates a CIR signal

by performing conversion to a code word with a code length

proportional to the value of the upper digit in the CIR
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_value.

Next, the configuration of the CIR signal creation

sectionllOlwillbedescribed. FIG.15iseablockdiagram_

showing the configuration of the CIR signal creation

section of a communication terminal according to

Embodiment 6 of the present invention.

In FIG.15, an upper digit information generation

section 1201 outputs the value of the upper digit in the

CIR value output from the CIR measurement section 219

toa6—bitcodingsection1203. Alowerdigitinformation

generation section 1202 outputs the value of the lower

, digit in the CIR value output from the CIR measurement

>5ection 219 to a 4—bit coding section 1204. To give a

specific example, if the CIR value output from the CIR

measurement section 219 is 8.7 dB, the upper digit

information generation section 1201 outputs the value

of the integer part, ”8", to the 6—bit coding section,

1203, and the lower digit information generation section

1202 outputs the value of the fractional part, ”7", to

the 4-bit coding section 1204. h

The 6-bit coding section 1203 converts the value

output from the upper digit information generation

section 1201 (here, "8") to a 6-bit code word, and outputs

the6—bitcodewordtoeatimemultiplexerlZOS. The4—bit

coding section 1204 converts the value output from the

lower digit information generation section 1202 (here,

"7") to a 4-bit code word, and outputs the 4-bit code

word to the time multiplexer 1205. It is herein assumed

|PR2018—01474

Apple Inc. EX1002 Page 191



IPR2018-01474 
Apple Inc. EX1002 Page 192

10

15

20

25

50

that the number of bits that can be used to indicate a

'CIR value is ten.

ThetimemultiplexerlZOS,bystoringthe6-bitcode

word in the first half of a slot and storing the 4—bit

codewordinthefollowinglatterhalfoftheslot,performs

time multiplexing of the code word for the integer part

of the CIR value (that is, the code word corresponding

to the value of the upper digit) and the code word for

the fractional part of the CIR value (that is, the code

word corresponding to-the value of the lower digit). The

time multiplexer 1205 then outputs the time—multiplexed

10—bit code word to a modulator 1206 as a CIR signal.

'It is herein assumed that one slot is composed of 10 bits,

with the integer part of a CIR value represented by the

preceding 6 bits and the fractional part of a CIR value

represented by the succeeding 4 bits.

The modulator 1206 modulates the CIR signal and

outputs it to the spreading section 1207. The spreading

section1207spreadstheoutputsignalfromthemodulator

1206 and outputs the resulting signal to the multiplexer

210.

Next,theoperationofacommunicationterminalwith

the above configuration will be described.

In the 6—bit coding section 1203, the value of the

upper digit in the CIR value (here, ”8”) is converted

to a 6—bit code word, and the value of the lower digit

in the CIR value (here, ”7") is converted.to aA4—bit code

word.
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As the number of different code words that can be

represented by 6 bits is 25, and the number of different

code words that can be represented by 4 bits is 24, the

codewordminimumdistancebetweencodewordscankxamade

larger fin:codewordsrepresentedby 6bits. Therefore,

a code word represented by 6 bits is less susceptible

to being mistaken for another code word than a code word

representaflby4bits. Thatistosay,inthisembodiment,

the value of the upper digit of a CIR value is less

susceptible to errors.

Thus, with a communication terminal according to

this embodiment, within the limitation of 10 bits

available to indicate a CIR value, by performing

conversion to a code word of a code length proportional
to the value of the upper digit in a CIR value, it is

'digit for which the amount of change is large. By this

means, even if an error should occur in a CIR signal in

the propagation path, the probability of being able to

perform reception correctly at the base station is

In this embodiment: a case has been described where

the upper digit value is converted to a 6—bit code word
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and the lower digit value is converted to a 4—bit code

word. However, as long as the number of bits of the code

word corresponding to the upper digit value is greater

than the number of bits of the code word corresponding

to the lower digit value, there are no particular

limitations on these numbers of bits.

(Embodiment 7)

A communication terminal according to Embodiment

7 of the present invention transmits with transmission

power increased in proportion to the value of the upper

digit in a CIR value.

A communication terminal according to this

embodiment differs from a communication terminal

according to Embodiment 6 only in the internal

configuration of the CIR signal creation section 1101,

and therefore only the CIR signal creation section 1101

will be described in the following description.

FIG.1Gis ablockciiagramshowing theconfiguration

of the CIR signal creation section of a communication

terminal according to Embodiment 7 of the present

invention. In the following description, parts

identical to those in FIG.15 are assigned the same

reference numerals as in FIG.15 and their detailed

explanations are omitted.

TheCIRsignalcreationsection1101shownjjiFIG.16

convertsaCIRvaluemeasuredlnraCIRmeasurementsection

219 to a code word, and then creates a CIR signal,
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increasingtransmissionpower.hiproportion1X)thevalue

of the upper digit.

In FIG.16, a 5-bit coding section 1301 converts the

value output from an upper digit information generation

section 1201 to a 3-bit code word and outputs the 5—bit

code word to a modulator 1303 , and a 5-bit coding section

1302 converts the value output from a lower digit

information generation section 1202 to a 5—bit code word

andoutputsthe5—bitcodewordtoanmdulator1304. Thus,

in this embodiment, both the upper digit value and the

lower digit value are converted to 5-bit code words, and

therefore there is no difference between them in

insusceptibility to errors fronla code word standpoint.

Modulator 1303 modulates the code word output from

5-bit coding section 1301, and outputs it to an upper

digit spreading section 130%. Modulator 1304 modulates

the code word output from 5—bit coding section 1302, and

outputs it to a lower.digit spreading section 1306.

The upper digit spreading section 1305 spreads the

output signal fronlmodulator 1303, and outputs the spread

signaltoanupperdigitpowercontroller1307. Thelower

digit Spreading section 1306 spreads the output signal

from modulator 1304, and outputs the spread signal to

a lower digit power controller 1308. At this time, the

upper digit spreading section 1305 and lower digit

spreadingsection1306performtheirrespectivespreading

processing using different spreading codes of the same

spreading factor. That is to say, the upper digit value
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of the CIR value and the lower digit value of the CIR

value are spread using different spreading codes that

have the same spreading factor.‘

Based on the transmission power of a pilot signal

output fromaipilot power controller 209, the upper digit

power controller 1307 controls the transmission power

of the signal indicating the upper digit value of the

CIR value, and outputs the signal that has undergone

transmission power control to a code multiplexer 1309.

Similarly; based on the transmission power of the pilot

signal output from the pilot power controller 209, the

lower digit power controller 1308 controls the

transmission power of the signal indicating the lower

digit value of the CIR value, and outputs the signal that

has undergone transmission power control to the code

multiplexer1309. Theactualtransmissionpowercontrol

method will be described later herein.

The code multiplexer 1309 multiplexes the signal

indicating the upper digit value of the CIR value and

the signal indicating the lower digit value of the CIR

value in the same time slot. That is to say, the code

multiplexer1309performscodemultiplexingofthesignal

indicatingtheupperdigitvalueandthesignalindicating

the lower digit value.

Next,theoperationofeacommunicationterminalwith

the above configuration will be described.

In the upper digit power controller 1307, a signal

indicatingtheupperdigitvalueofeaCIRvalueisadjusted
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to a transmission power whose only predetermined value

is higher than the pilot signal transmission power. In

thelowerdigitpowercontroller1308,asignalindicating

the lower digit value of the CIR value is adjusted to

a transmission power whose only predetermined value is

lower than the pilot signal transmission power. That is

to say, the transmission power is increased in. proportion'

to the value of the upper digit in the CIR value.

Thus, a communication terminal according to this.

embodiment can transmit with insusceptibility to errors

made proportional to the upper digit value for which the

amount of change is large by transmitting with

transmission power increased in proportion to the upper

digit value of a CIR value. By this means, even if an

error should occur in a CIR signal in the propagation

_path, the probability of being able to perfornlreception

correctly at the base station is proportionally higher

according to the value of the upper digit in a(2IR value,

and the degree of error in CIR values can be kept low.

Thus, it is possible to reduce the possibility of an

erroneouscommunicationmodebeingdeterminaflinthebase

station.

Also, in this embodiment, by increasing

transmissionpowercfiftheupperdigitvaluecomparedwith

conventional CIR signal transmission power (here, the

pilot_signal transmission power), and decreasing

transmission power of the lower digit value by the amount

bywhichij.isincreasedfortheupperdigitvalue,giving
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a total transmission power increase/decrease value of

:0 dB, the overall CIR signal transmission power is kept

the same as conventional CIR signal transmission power.

Thus, according to this embodiment, it is possible to

performtransmissionwithinsusceptibilitytoerrorsmade

proportional to the upper.digit value while keeping CIR

signal transmission power the same as in a conventional

'system. That is to say, it is posSible to perform

transmission with insusceptibility to errors made

proportional to the upper digit value without reducing

uplink capacity compared with a conventional system.

(Embodiment 8)

A communication terminal according to Embodiment

8 of the present invention transmits with spreading

performedusing'aspreadingcodevdxh ahigherspreading

factor in proportion to the value of the upper digit in

a CIR value.

A communication terminal according to this

embodiment differs from a communication terminal

.according to Embodiment 6 or 7 only in the internal

configuration of the CIR signal creation section 1101,

and therefore only the CIR signal creation section 1101

will be described in the following description.

FIG.17is ablockdiagramshowingtheconfiguration

of the CIR signal creation section of a communication

terminal according to Embodiment 8 of the present

invention. In the following description, parts
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identical to those in FIG.15 or FIG.16 are assigned the

same reference numerals as in FIG.15 or FIG.16 and their

detailed explanations are omitted.

TheCIRsignalcreationsection1101showninFIG.17

converts a CIR value measured by a CIR measurement section

219 to a code word, and then creates a CIR signal, with

spreading performed using a spreading code with almigher

spreading factor in proportion.to the value of the upper

digit.

In FIG.17, an upper digit spreading section 1401

spreadstheoutputsignalfromnmdulator1303andoutputs

the resulting signal to a time multiplexer 1205, and a

lower digit spreading section 1402 spreads the output

signal fromlnodulator 1304 and outputs the spread signal
to the time multiplexer 1205. At this time, the upper

digit spreading section 1401 performs spreading

processing witheaspreading code of the same kind as used

bythelowerdigitspreadingsection1402andwithaahigher

spreading factor than that of the lower digit spreading

section 1402. That is to say, the upper digit value of

the CIR value is spread with a higher spreading factor

thanthelowerdigitvalue. Asaresult,insusceptibility

to errors in the propagation path is proportional to the

upper digit value.

Thus, a communication terminal according to this

embodiment can transmit with insusceptibility to errors

made proportional to the upper digit value for which the

amount of change is large by transmitting with spreading
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.performed usingzispreading code with a higher spreading

factor in proportion to the value of the upper digit in

a CIR value. By this means , even if an error should occur

in a CIR signal in the propagation path, the probability

of being able to perform reception correctly at the base

station is proportionally higher according to the value

of the upper digit inaaCIR.value, and the degree of error

in CIR values can be kept low. Thus, it is possible to

reducethepossibilityofanenxoneouscommunicationmode

being determined in the base station.

Also, in this embodiment, the spreading factor for

the upper digit value is increased compared with a

conventional CIR signal spreading factor, and the

spreading factor for the lower digit value is decreased

by the amount by which it is increased for the upper digit

value. Bythismeans,theamountofdatasentinoneslot

is kept the same as foraiconventional CIR signal. Thus,

according to this embodiment, it is possible to perform

transmission with insusceptibility to errors made

proportional to the upper digit value without reducing

the amount of data sent in one slot.

It is also possible to implement the present

inventionbycombiningacommunicationterminalaccording

to above—described Embodiment l and a communication

terminal according to above—described Embodiment 2.

Moreover, it is also possible to implement the present

inventionbycombiningacommunicationterminalaccording

to above—described Embodiment 4 and a communication

|PR2018—01474

Apple Inc. EX1002 Page 200



IPR2018-01474 
Apple Inc. EX1002 Page 201

10

15

2O

25

59

terminal according to above—described Embodiment 5.

Furthermore,iizisalsopossibletoimplementthepresent

invention by combining the respective communication

terminals according toabove—described EmbodimentsG to

8. Inaddition,ix:isalsopossiblefor'thetransmission

power table provided in a communication terminal

according to above—described Embodiment 4 and the code

wordtableprovided:U1acommunicationterminalaccording

to above—described Embodiment 5 to be rewritten asp

appropriatebasedonacontrolsignalfromthebasestation

in the same way as in above-described Embodiment 3.

Also, in above—described Embodiments].to 8, acase

has been described where a pilot signal is

time-multiplexed, but above—described Embodiments l to

8 are not limited to this, and can also be applied to

a case where a pilot signal is code—multiplexed.

Moreover, .in above—described Embodiments l to 8,

a CIR has been used as a value that indicates pilot signal

reception quality, but this is not a limitation, and any

value may be used as long as it is a value that indicates

reception quality.

Furthermore, in above—described Embodiments 1 to

5, the predetermined threshold value set in the unused

DRC detection section or the unused CIR detection section

is assumed to be a fixed value, but a configuration may

also be used whereby the threshold value is varied

adaptively in accordance with the DRC signal error rate

or CIR signal error rate.
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In addition, in above—described Embodiments 6 to

8, either time multiplexing or code multiplexing may be

used when multiplexing code words.

Also, in above—described Embodiments 6 to 8, an

examplehasbeengiveanlwhbfliaCIRvalueisrepresented

by one integer—part digit andone fractional—part digit.

However, this is not a limitation, and above-described

Embodiments 6 to‘8 may all be implemented_for CIR values

represented by a plurality of digits.

Moreover, in above—described Embodiments 6 to 8,

the value of the upper digit of a CIR value has been

described as ”information for which the amount of change

is large”. However, “information for which the amount

of change is large" does not necessarily correspond to

the size of a digit. For example, if a method is used

whereby a CIR value is represented by an integer by first

indicating a broad value of 0 db, 2 dB, 4 dB, 6 dB changing

by 2 dB at a time, and adding information indicating the

presence or absence of an increment of 1 dB for that broad

value, avalue changing by2 dBat atime ishinformation

forwhichtheamountofchangeislarge". Withthisnwthod,

to represent a CIR value of 7 dB, for example, CIR

information that includes information indicating 6 dB

and information indicating that there is an increment

of 1 dB is transmitted to the base station. At this time,

the communication terminal apparatus transmits the

informationindicating6dBwithgreaterinsusceptibility

to errors than the information indicating that there is
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anincrementof].dB,inthesamewayas.hiabove—described

Embodiments 6 to 8.

As described above, according to the present

invention it is possible to prevent a fall in downlink

throughput in a communication system in which

communication resources are allocated to communication

”terminals based on downlink channel quality.

This application is based on Japanese Patent

Application No.2000—234420'filed on August 2,' 2000, and

Japanese Patent Application No.2000-285405 filed on

September 20, 2000, entire content of which is expressly

incorporated by reference herein.
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CLAIMS

1. A communication terminal apparatus used in a

communication system i which communication resources

are allocated to each cd

  

 

 

 
 

 

 

 

munication terminal apparatus

based on downlink chann 1 quality, said communication

terminal apparatus comp ising:

a measuring device t at measures downlink channel

quality; and

a transmitter that tr nsmits a notification signal

to notify a base station ap aratus of information that

indicates channel quality;

wherein said transmitte transmits a notification

signalhavinginformationmade esssusceptibletoerrors

hiapropagationpath,theinfor ation,amonginformation

indicative of channel quality, having a possibility of

decreasing the downlink through ut when the information

is received erroneously in said ase station apparatus.

2. The communication terminal pparatus according to

claim 1, wherein said transmitte transmits with less

susceptibility to errors in a pro agation path in

proportion to a notification signal that indicates that

channel quality is good.

3. The communication terminal appa atus according to

claim 2, wherein said transmitter tr nsmits with-

transmission power increased in propo tion to a

notification signal that indicates that hannel quality

is good.
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. .k . .
4. _ The communicati n terminal apparatus according to

claim 3, further comp ising a controller that controls

transmission power of pilot signal;

wherein said trans ‘tter transmits with a

notificationsignalthatin icateschannelqualitybetter

than a predetermined chan el quality set to higher

transmissionpowerthanpilo signaltransmissionpower,

andsanctificationsignaltha indicateschannelquality

poorer thaneapredetermined ch nnel quality set to lower

transmissionpowerthanpilots‘gnaltransmissionpower.

5. The communication termina apparatus according to

claim 3, further comprising:

a table that indicates a co respondence between a

notification signal and transmi sion power; and

a rewriting device that rew ites contents of said

table in accordance with a contro signal from a base

station apparatus;

wherein said transmitter adj sts a notification

signa1.to predetermined transmissiorxpower based on said

table.

6. The communication terminal appa atus according to

claim 2, wherein said transmitter tr nsmits after

performing conversion to a code word ith a size of a

codewordminimumdistanceproportional c>anotification

signal that indicates that channel qua ity is good.

7. The communication terminal apparat 5 according to

claim 6, further comprising:

a table that indicates a correspond nce between a
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notification signal a d a code word; and

a rewriting devic that rewrites contents of said

table in accordance wit a control signal from a base

station apparatus;

wherein said transmi ter converts a notification

signal to a predetermined c de word based on said table.

8. The communication term nal apparatus according to

claim 2, further comprising determination device that

determines a communication m de indicated by a

combination ofinodulationrneth d and codingInethod based

on channel quality;

wherein said transmitter akes a notification

signal a signal that indicates communication mode.

9. The'communication terminal pparatus according to
claim 2, wherein:

said measurement device meas res pilot signal

reception quality; and

said transmitter makes a noti ication signal a

signal that indicates a pilot signal reception quality

value.

10. The communication terminal appar tus according to

claim 1, wherein:

said measurement device measures pilot signal

reception quality; and

said transmitter transmits a notif‘cation signal

made less susceptible to errors in a pr pagation path

in proportion to information for which an am unt of change

islargewithininformationusedtoindicate pilotsignal
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11. The communicat on terminal apparatus according to

 
 

claim 10, wherein said ransmitter transmits a

notification signal wit transmission power increased

claim 10, wherein said tr nsmitter transmits a

14. A base station apparat 5 comprising:

according to claim 1;

a measurement device that

of a notification signal;
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further comprisin

a calculator hat calculates a rate of detection

-by said detector; a d

a transmitter t at transmits a control signal

instructingacommunic tionterminalapparatustorewrite

said table based on a r sult of comparison of a rate of

detection and a predete mined threshold value.

16. A base station app ratus comprising:

a receiver that rec ives a notification signal

transmitted from the comm nication terminal apparatus

according to claim 1;  

a measurement device hat measures likelihood of

a notification signal;

adetector thatdetects notificationsignal_whose

likelihood is less thanaapred termined threshold value;

and

a determination device t at determines downlink

communication resource allocat on using a notification

signal excluding a detected not fication signal from a

received plurality of notificat on signals.

l7. The base station apparatus ccording to claim 16,

further comprising:

a calculator that calculate a rate of detection

by said detector; and

a transmitter that transmits a control signal

instructingacommunicationterminal pparatustorewrite

said table based on a result of comp rison of a rate of

detection and a predetermined thres old value.
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18. A radio commun cation method, wherein;

a communicatio terminal_apparatus, when

transmitting a notif cation signal to notify a base

stationapparatusofijiormationthatindicatesdownlink

channel quality, transm ts a notification signal having

information made less susceptible to errors in a

propagation path, the i formation, among information

indicative of channel qu lity, having a possibility of

decreasing the downlink t roughput when the information

is received erroneously in said base station apparatus;
and

saidbasestationdete inesdownlinkcommunication

resource allocation in acc rdance with a notification

signal.

19. The radio communicatio method according to claim

18, wherein said communication erminal apparatus

measures pilot signal reception uality, and transmits

usceptible to errors
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ABSTRACT

A communication mode determination section 201

determines the communication mode based on the CIR

measured by a CIR measurement section 219; a DRC signal

creation section 202 creates a DRC signal with a number

corresponding to the communication-mode; and a DRC power

controller 205 refers to a transmission power table 206

showing the correspondence between DRC numbers and

transmission power, and, basedcnlthe transmission power

of the pilot signal Output from a pilot power controller

209, increases transmission power in proportion as the

DRC signal indicates that downlink channel quality is‘

good.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Inventors: Kenichi MIYOSHI, et a1.

Appln. No.: New Continuation Application of
10/089,605 filed April 1, 2002

Filed: December 18, 2002

For: COMMUNICATION TERMINAL APPARATUS, BASE STATION
APPARATUS, AND RADIO COMMUNICATION METHOD

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. 51.56

Assistant Commissioner of Patents

Washington, D. C. 20231

Sir;

Pursuant to 37 C.F.R. §1.56, applicants hereby call to the

attention of the Patent and Trademark Office the references listed

on the attached List of References. All of these references are of

record in the parent application; copies need not be submitted (see

37 CFR §1.98(d)). This list of references is being provided to

enSure listing of these references on a patent to issue in this

application in accordance with the following paragraph of MPEP 609:

“A citation on form PTO—1449 and considered by

the Examiner...will be printed on the patent."

Applicants present these references so that the Patent and

Trademark Office may, in the first instance, determine any

relevancy thereof to the presently claimed invention; see Beckman

Instruments, Inc. v. Chemtronics, Inc., 439 F.2d 1369, 1380, 165

USPQ 355, 364 (5th Cir., 1970). Also see Patent Office Rules 104

and 106.
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Applicants respectfully request» that these rreferences be

expressly considered during the prosecution of this application and

made of record herein and appear among the "References Cited“ on

any patent to issue herefrom.

Re ctfully submitted,

90% K
Date: ’ December 18, 2002 J s E. Ledbetter

' Registration No. 28,732

JEL/ejw _
ATTORNEY DOCKET NO. L9289.0214SB

STEVENS, DAVIS, MILLER E: MOSHER, L.L.P.

1615 L Street, NW, Suite 850
P.O. Box 34387

Washington, DC 20043-4387

Telephone: (202) 785—0100
Facsimile: (202) 408-5200
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application

Inventors: ‘ Kenichi MIYOSHI, et al.
{

Appln. No.: New Continuation Application of

10/089,605 filed April 1, 2002

Filed: ' . i December 18, 20021

‘:For: I COMMUNICATION TERMINAL APPARATUS, BASE STATION

1 APPARATUS, AND RADIO COMMUNICATION METHOD
:1 .

; PRELIMINARY AMENDMENT

Assistant Commissioner of Patents
Washington, DIC. 20231 '

Sir:

Please amend the above-captioned application as follows:

IN THE SPECIFICATION

Please insert the following paragraph at page 1, between lines

4 and 5:
r

--This is a continuation of application number 10/089,605

filed April 1,. 2002.--

IN THE CLAIMS

Please amend claims 1-20 to read as follows (Exhibit I

contains a marked up version):

1. (Amended) A communication terminal apparatus used in a

communication system in which communication resources are allocated

fr

74),
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to each communication terminal apparatus based on downlink channel

quality, said communication terminal apparatus comprising:

a measurer that measures downlink channel quality; and

ya transmitter that transmits a notification signal to notify

a base station apparatus of information that indicates said

downlink channel quality;-

wherein said notification signal includes information made

less susceptible to errors in a propagation path; the information,

among information indicative of channel quality, having a

possibility of decreasing the downlink throughput when the

information is received erroneously in said base station apparatus.

2, (Amended) The communication terminal apparatus according

to claim 1, wherein said transmitter transmits ‘with less

susceptibility to errors in a propagation path in proportion to a

notification signal that indicates that said downlink channel

quality is good.

3. (Amended) The communication terminal apparatus according

to claim 2, wherein said transmitter transmits with transmission

power increased in proportion to a notification signal that

indicates that said downlink channel quality is good.
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4. (Amended) The communication terminal apparatus according

to claim 3, further comprising a controller that controls

transmission power of a pilot signal, ~4

wherein said transmitter transmits with a notification signal

that indicates said downlink channel quality better than a

predetermined channel quality set to higher transmission power than

pilot signal transmissiOn power, and a notification signal that

indicates said downlink channel-quality poorer than a predetermined

channel quality set to lower transmission power than pilot signal

transmission power.

5. (Amended) The communication terminal apparatus according

to claim 3, further comprising:

a table that indicates a correspondence between a notification

signal and transmission power; and

a rewriter that rewrites contents of said table in accordance

with a control signal from a base station apparatus,

wherein said transmitter adjusts a notification signal to

predetermined transmission power based on said table.

6. (Amended) The communication terminal apparatus according

to claim 2, wherein said transmitter transmits after performing

conversion to a code word with a size of a code word minimum

|PR2018—01474

Apple Inc. EX1002 Page 219



IPR2018-01474 
Apple Inc. EX1002 Page 220

.—.‘ '.," .-

distance proportional to a notification signal that indicates that

said downlink channel quality is good.

7. (Amended) The communication terminal apparatus according

to claim 6, further comprising:

a table that indicates a correspondence betWeen a notification

signal and a code word; and

a rewriter that rewrites contents of said table in accordance

with a control signal from a base station apparatus,

wherein said transmitter converts a notification signal to a

predetermined code word based on said table.

8. (Amended) The communication terminal apparatus according

to claim 2, further comprising a determiner that determines a

communication mode indicated by a combination of modulation method

and coding method based on channel quality,

I wherein said transmitter makes a notification signal a signal

that indicates a communication mode.

 

9. (Amended) The communication terminal apparatus according

to claim 2, wherein:

said measurer measures pilot signal reception quality, and
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said transmitter makes a notification signal a signal that

indicates a pilot signal reception quality value.

10. (Amended) The communication terminal apparatus according

to claim 1, wherein:

said measurer measures pilot signal reception quality; and

said transmitter transmits a notification signal made less

susceptible to errors in a propagation path in proportion to

information for which an amount of change is large within

information used to indicate a pilot signal reception quality

value.

11. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal

converted to a code word whose code length is proportional to a

value of an upper digit.

12. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal with

transmission power increased in proportion to a value of an upper

digit.
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13. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a.notification signal spread

with a spreading code whose spreading factor is higher in

proportion to a value of an upper digit.

l4. (Amended) A base station apparatus comprising:

a receiver that receives a notification signal transmitted

from the communication terminal apparatus according to claim 17

a measurer that measures reception power of a notification

signal;

a detector that detects a notification signal whose reception

power is less than a predetermined threshold value; and

a determiner that determines downlink communication resource

allocation using a notification signal excluding a detected

notification signal from a received plurality of notification

signals.

15. The base station apparatus according to claim 14, further

comprising:

a calculator that calculates a rate of detection by said

detector; and

a transmitter that transmits a control signal instructing a

communication terminal apparatus to rewrite said table based on a
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result of comparison of a rate of detection and a predetermined

threshold value.

16. (Amended) A base station apparatus comprising:

a receiver that receives a notification signal transmitted

from the communication terminal apparatus according to claim 1;

a measurer that measures likelihood of a notification signal;

a detector that detects a notification signal whose likelihood

is less than a predetermined threshold value; and

a determiner that determines downlink communication resource

allocation using a notification signal excluding a detected

notification signal front a received. plurality‘ of notification

signals.

17.V The base station apparatus according to claim 16, further

comprising:

a calculator that calculates a rate of detection by said

detector; and

a transmitter that transmits a control signal instructing a

'communication terminal apparatus to rewrite said table based on a

result of comparison of a rate of detection and a predetermined

threshold value.
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18. (Amended) A radio communication method, wherein:

a ‘communication terminal apparatus, when transmitting a

notification signal to 'notify a base station apparatus of

information that indicates downlink channel quality, transmits a

notification signal having information made_less susceptible to

errors in a propagation path, the information, among information

indicative of said downlink channel quality, having a possibility

of decreasing the downlink throughput when the information is

received erroneously in said base station apparatus; and

said base station determines downlink communication resource

allocation in accordance with a notification signal.

19. (Amended) The radio communication method according to

claim 18, wherein said communication terminal apparatus transmits

with less susceptibility to errors in a propagation path in

proportion to a notification signal that indicates that said

downlink channel quality is good.

20. The radio communication method according to claim 18,

wherein said communication terminal apparatus measures pilot signal

reception quality, and transmits a notification signal made less

susceptible to errors :h1 a propagation path in proportion to
..~ :3
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Ckk information for which an amount of change is large within
information used to indicate a reception quality value.
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REMARKS

This application is directed to original claims 1-20 which are

amended for clarity. The amendments are considered to be nonj

narrowing and no estoppel should be deemed to attach thereto.

. Early and favorable consideration. of this application is

respectfully requested.

Respectfully submitted,

Date: December 16, 2002 James E. Ledbetter

‘ Registration No. 28,732

JEL/spp

ATTORNEY DOCKET NO. L9289.02149B

STEVENS, DAVIS, MILLER & MOSHER, L.L.P.

1615 L Street, NW, Suite 850
P.0. Box 34387

Washington, DC 20043—4387
Telephone: (202) 785—0100
Facsimile: (202) 408-5200

10
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Exhibit I

1; (Amended) A communication terminal apparatus used in a.
communication system in which communication resources are

allocated to each communication terminal apparatus based on

downlink channel quality, said communication terminal apparatus

' comprising:

a [measuring device] measurer that measures downlink channel

quality; and

a transmitter that transmits a notification signal to notify

a base station apparatus of information that indicates said
 

downlink channel quality;

wherein said [transmitter transmits a] notification signal

[having] includes information made less susceptible to errors in a

propagation path, the information, among information indicative of

channel quality, having a possibility of decreasing the downlink

throughput when the information is received erroneously in said

baSe station apparatus.

2. (Amended) The communication terminal apparatus according

to claim 1, wherein said transmitter transmits with less

susceptibility to errors in a propagation path in proportion to a

notification signal that indicates that said downlink channel

quality is good.

11
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‘3. (Amended) The communication terminal apparatus according

to claim 2, wherein said transmitter transmits with transmission

power increased in proportion to a notification signal that

indicates that said downlink channel quality is good.

4. (Amended) The communication terminal apparatus according

to claim 3, further comprising a controller that controls

transmission power of a pilot signal [11L

wherein said transmitter transmits with a notification

signal that indicates said downlink channel quality better than a

predetermined channel quality set to higher transmission power

than pilot signal transmission power, and a notification signal

that indicates said downlink channel quality poorer than a

predetermined channel quality set to lower transmission power

than pilot signal transmission power.

5. (Amended) The communication terminal apparatus according

to claim 3, further comprising:

a table that indicates a correspondence between a

notification signal and transmission power; and

12
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a [rewriting device] rewriter that rewrites contents of said

table in accordance with a control signal from a base station

apparatus[;]L ?,

wherein said transmitter adjusts a notification signal to

predetermined transmission power based on said table.

6. (Amended) The communication terminal apparatus according

to claim 2, wherein said transmitter transmits after performing

conversion to a code word with a size of a code word minimum

distance proportional to a notification signal that indicates

Vthat said downlink channel quality is good.

7. (Amended) The communication terminal apparatus according

to claim 6, further comprising:

a table that indicates a correspondence between a

notification signal and a code word; and

a [rewriting device] rewriter that rewrites contents of said

table in accordance with a control signal from a base station

apparatustlL

wherein said transmitter converts a notification signal to a

predetermined code word based on said table.

13
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8. (Amended) The communication terminal apparatus according

to claim 2, further comprising a [determination device]

determiner that determines a communication mode indicated by a

combination of modulation method and coding method based on

channel qualityEIIL

wherein said transmitter makes a notification signal a

signal that indicates a communication mode.

9. (Amended) The communication terminal apparatus according:

to claim 2, wherein:

said [measurement device] measurer measures pilot signal

reception quality, and

‘said transmitter makes a notification signal a signal that

indicates a pilot signal reception quality value.

10. (Amended) The communication terminal apparatus

according to claim 1, wherein:

said [measurement device] measurer measures pilot signal.

reception qualityi and

said transmitter transmits a notification signal made less

susceptible to errors in a propagation path in proportion to

information for which an amount of change is large within

14
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-information*used to indicate a pilot signal reception quality

value.

11. The communication terminal apparatus according to claim

.10, wherein said transmitter transmits a notification signal

converted to a code word whose code length is proportional to a

value of an upper digit.

12. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal with

transmission power increased in proportion to a value of an upper

digit.

13. The communication terminal apparatus according to claim

10, wherein said transmitter transmits a notification signal

spread with a spreading code whose spreading factor is higher in

proportion to a value of an upper digit.

1;. (Amended) A base station-apparatus comprising:

a receiver that receives a notification signal transmitted

from the communication terminal apparatus according to claim 1;

a [measurement device] measurer that measures reception

power of a notification signal;

15
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a detector that detects a notification signal whose

reception power is less than a predetermined threshold value; and

a [determination device] determiner that determines downlink.

communication resource allocation using a notification signal

excluding a detected notification signal from a received

plurality of notification signals.

15. The base station apparatus according to claim 14,

further comprising: - '

a calculator that calculates a rate of detection by said

detector; and

a transmitter that transmits a control signal instructing a

communication terminal apparatus to rewrite said table based on a

result of comparison of a rate of detection and a predetermined

threshold value.

16. (Amended) A base station apparatus comprising:

a receiver that receives a notification signal transmitted

from the communication terminal apparatus according to claim 17

a [measurement device] measurer that measures likelihood of

a notification signal,

a detector that detects a notification signal whose

likelihood is less than a predetermined threshold value; and

16‘
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a [determination device] determiner that determines downlink

communication resource allocation using a notification signal

excluding a detected notification signal from a received

plurality of notification signals.

17. The base station apparatus according to claim 16,

further comprising:

a calculator that calculates a rate of detection by said

detector; and

a transmitter that transmits a control signal instructing a

communication terminal apparatus to rewrite said table based on a

result of comparison of a rate of detection and a predetermined

threshold value.

18. (Amended) A radio communication method, wherein:

a communication terminal apparatus, when transmitting a

notification signal to notify a base station apparatus of

information that indicates downlink channel quality, transmits a

notification signal having information made less susceptible to

errors inia propagation path, the information, among information

indicative of said downlink channel quality, having a possibility

of decreasing the downlink throughput when the information is

received erroneously in said base station apparatus; and

17
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-. - ' : _ _,

said base station determines downlink communication resource

allocation in accordance with a notification signal.

19. (Amended) The radio communication method according to

claim 18, wherein said communication terminal apparatus transmits

with leSs susceptibility to 'errors in a propagation path in

proportion to a notification signal that indicates that said
 

downlink channel quality is good.

20. The radio communication method according to claim 18,

wherein said communication terminal apparatus measures pilot

signal reception quality, and transmits a notification signal

made less susceptible to errors in a propagation path in

proportion to information for which an amount of change is large

within information used to indicate a reception quality value.

18

|PR2018—01474

Apple Inc. EX1002 Page 234



IPR2018-01474 
Apple Inc. EX1002 Page 235

IN THE UNITED STATES PATENT-AND TRADEMARK OFFICE

In re the Application of:

Inventors: Kenichi MIYOSHI, etval.

Appln. No.: New Continuation Application of
10/089,605 filed April 1, 2002

Filed: December 18, 2002

For: , - COMMUNICATION TERMINAL APPARATUS, BASE STATION

APPARATUS, AND RADIO COMMUNICATION METHOD

CONFIRMATION CLAIM FOR PRIORITY

Assistant Commissioner of Patents

Washington, D.C. 20231

Sir:

The benefit of the filing date of the following foreign

application filed in the following foreign country and priority

provided in the 35 USC 5119 have been claimed for the above-

identified application:

JAPANESE PATENT APPLICATION NO. 2000—234420

FILED August 2, 2000

JAPANESE PATENT APPLICATION NO. 2000-285405

FILED September 20, 2000.

The International Bureau received the priority document

within the time limit in parent application serial no. 10/089,605

filed April 1, 2002.

H
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It is requested that the file of this application be marked

to indicate that the requirements of 35 USC 5119 have been

fulfilled and that the Patent and Trademark Office kindly

acknowledge receipt of these papers;

R-isectfully submitted,

QE” 
 

. Ledbetter

stration No. 28,732

 Date: December 18, 2002

JEL/ejw
ATTORNEY DOCKET NO. L9289.0214SB

STEVENS, DAVIS, MILLER & MOSHER, L.L.P.

1615 L Street, NW, Suite 850

P.O. Box 34387

Washington, DC: 20043-4387

Telephone: (202) 785-0100
Facsimile: (202) 408—5200
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’THE UNITED STATES PATENT ‘AND TRADEMARK OFFICE g, b 
In re the Application of

Inventors: Kenichi MIYOSHI, et al.

Application No.: 10/321,500

Filed: December 18, 2002

For: COMMUNICATION TERMINAL APPARATUS

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Assistant Commissioner of Patents

Washington, DC 20231

Dear Sir:

In response to the Notice to File Corrected Application

Papers dated February 6, 2003, submitted herewith are substitute

Figures 2, 5 and 16 in compliance with 37 CFR 1.84 and 37CFR

1.121.

R ectfully submitted,

{EEDMJ<%I
Date: February 12, 2003 es E. Ledbetter

Registration No. 28,732

JEL/ejw

Attorney Docket No. L9289.02149A
STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
1615 L STREET, NW, Suite 850
P.o. Box 34387

WASHINGTON, DC 20043—4387

Telephone: (202) 785—0100
Facsimile: (202) 408-5200
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m i
\ UNITED STATES “3 \ 1' 1' d}

r PATENT AND 55/!
n at "r TRADEMARK OFFICE ; Commissioner for Palons

Washington. DC 20231wwwruspto.gov

10/321,623 12/18/2002 Kenichi Miyoshi L9289.02I49I3

CONFIRMATION NO. 5366

FORMALITIES LETTER
STEVENS DAVIS MILLER & MOSHER, LLP
1615 L STREET, NW ||l|l|i|||lll|||||l|Illillllllllillllillllil |||||I||||||l|||||||lllll|||l|l|ll||l|i||||i||l|
SUITE 850 *00000000009487029‘
WASHINGTON, DC 20036

24257

   

Date Mailed: 02/06/2003

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since it
does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS from
the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

r' '

‘ The required item(s) identified below must be timely submitted to avoid abandonment:
A

0 Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1121 are required. The drawings
submitted are not acceptable because:

u The drawing sheets do not have the appropriate margin(s) (see 37 CFR 1.84(g)). Each
sheet must include a top margin of at least 2.5 cm. (1 inch), a left side margin of at
least 2.5 cm. (1 inch), a right side margin of at least 1.5 cm. ( 5/8 inch), and a bottom
margin of at least 1.0 cm. (3/8 inch).See Figures(s) 2, 5, 16.

 

A copy ofthis notice MUSI be returned witlrtlze reply.

  
Customer Service Center"
Initial Patent Examination Division (703) 308-1202

PART 2 - COPY TO BE RETURNED WITH RESPONSE
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FROM CIR MEASUREMENT SECTION 219
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1..-... UNITED STATES PATENT AND TRADEMARK OFFICE'- UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark omee
Andrus: COMMISSIONER FOR PATENTS

PO. Box 1450 
fA

 

AlmndI'iAVirginin ZED-1550ww‘usplnguv

10/321,623 12/18/2002 Keuichi Miyoshi L9289.02149B 5366

STEVENS DAVIS MILLER & MOSHER, LLP LE, DANHC
1615 L STREET, NW
sumso

WASHINGTON, DC 20036 2683

DATE MAILED: 04/22/2004 7?

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. ' Applicant(s)

10/321,623 MIYOSHI ET AL.

Office Action Summary Examine, Art Unit

— The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION

- Extensions of time may be available under the provisions of 37 CFR 1.136(3). In no event however. may a reply be timely filedafter SIX (6) MONTHS from the mailing date of this communication
- lithe period for reply specified aboveIs less than thiny (30) days a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication. even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(1)).

Status

HE Responsive to communication(s) filed on 18 December 2002.

2a)[] This action is FINAL. 2MB This action is non-final.

3):] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims

ME Claim(s) fl) is/are pending in the application.

4a) Of the above Claim(s) __ is/are withdrawn from consideration.

5):] Claim(s) __ is/are allowed.

(3)8] Claim(s) 1-3 8-10 14 16 and 18-20 is/are rejected.

DE Claim(s) 4'7.11'13. 15 and 17 is/are objected to.

8)[:I Claim(s) are subject to restriction and/or election requirement.

Application Papers

ml] The specification is objected to by the Examiner.

10)[:l The drawing(s) filed on_ is/are: a)[:l accepted or b)[:l objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)[:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12g Acknowledgment is made of a claim forforeign priority under 35 U.S.C. § 119(a)—(d) or (f).
a)l:l All b)[:l Some " c)[:l None of:

1.1:] Certified copies of the priority documents have been received.

ZX Certified copies of the priority documents have been received in Application No. 10/089,605.

3.1:] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) D Notice of Draflsperson’5 Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _

3) E Information Disclosure Statement(s) (PTO-1449 or PTO/SB/OB) 5) CI Notice of Infomal Patent Application (PTO-152)
Paper No(s)IMaiI Date 3. 6) D Other:

US. Patent and Tradermrk Olfice

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 2
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Art Unit: 2683

DETAILED ACTION

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

1. Claims 1-3l 8-10I 14I 16I 18-20 are reiected under 35 U.S.C. 103(a) as being

ungatentable over Tong (US 2001/0038630) in view of Juntti (US 5,564,074).

As to claim 1, Tong teaches a communication terminal apparatus used in a

communication system in which communication resources are allocated to each

communication terminal apparatus based on downlink channel quality (figure 1 and

paragraph 37-38). said communication terminal apparatus comprising:

a measurer device that measures downlink channel quality; and

a transmitter that transmits a notification signal to notify a base station apparatus

of information that indicates said downlink channel quality;

wherein said transmitter transmits a notification signal includes information made

less susceptible to errors in ,a propagation path, the information, among information

indicative of channel quality.

Tong fails to teach channel quality having a possibility of decreasing the downlink

throughput when the information is received erroneously in said base station apparatus.

Juntti teaches channel quality having a possibility of decreasing the downlink throughput

when the information is received erroneously in said base station apparatus (col.4, line
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57-col.5, line 6). Therefore, it would have been obvious to one of ordinary skill in the

art at the time the invention was made to provide the teaching of Juntti into the system

of Tong in order to maximized the service level.

As to claim 2, the combination of Tong and Juntti teaches the communication

terminal apparatus according to claim 1, wherein said transmittertransmits with less

susceptibility to errors in a propagation path in proportion to a notification signal that

indicates that said downlink channel quality is good (Juntti, col.4, line 57-col.5, line 6).

As to claim 3, the combination of Tong and Juntti teaches varying transmission

power base on the increasing the transmission Quality. The combination of Tong and

Juntti fails to teach increasing the transmission power when the channel quality is good

as claimed. However, the above claimed limitation would not render the claim

patentable over the applied references because its merely depends on how one would

like to vary the transmission power based on channel quality. In addition, channel

quality would be further improved if the transmission power is increased. Therefore, it

would have been obvious to one of ordinary skill in the art at the time the invention was

made to provide the teaching of increasing the transmission power in proportion to a

notification signal into the system of Tong and Juntti in order to maximized the service

level and avoid the reception error.

As to claim 8, the combination of Tong and Juntti teaches the communication

terminal apparatus according to claim 2, further comprising a determiner that

determines communication mode indicated by combination of modulation method and

coding method based channel quality;
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wherein said transmitter makes a notification signal a signal that indicates a

communication mode (Tong, paragraph 85, 86).

As to claim 9, the combination of Tong and Juntti teaches the communication

terminal apparatus according to claim 2, wherein:

said measurer device measures pilot signal reception quality; and

said transmitter makes a notification signal a signal that indicates a pilot signal

reception quality value (Tong, paragraph 85, 86).

As to claim 10, the combination of Tong and Juntti teaches the communication

terminal apparatus according claim 1, wherein :

said measurer device measures pilot signal reception quality; and

said transmitter transmits a notification signal made less susceptible to errors in a

propagation path in proportion to information for which an amount of change

is large within information used to indicate a pilot signal reception quality signal (Juntti,

col.4, line 57-col.5, line 6).

As to claim 14, the combination of Tong and Juntti teaches a base station

apparatus (paragraph 37, 64, 80-82) comprising:

a receiver that receives a notification signal transmitted from the communication

terminal apparatus

according to claim 1;

a measurer device that measures reception power of a notification signal;

a detector that detects a notification signal whose a predetermined threshold

reception power is less than value; and
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determiner device that determines downlink communication resource allocation

using a notification signal excluding a detected notification signal from a

received plurality notification signals.

As to claim 16, the combination of Tong and Juntti teaches a base station

apparatus (paragraph 37, 64, 80-82) comprising:

a receiver that receives notification signal transmitted from the communication

terminal apparatus

according to claim 1:

a measurer device that measures likelihood a notification signal;

a detector that detects a notification signal whose likelihood is less than a

predetecmined threshold value; and

determiner device that determines downlink communication resource a

notification signal excluding detected notification signal from a received plurality of

notification signals.

As to claim 18, the claim is a method claim of claim 1; therefore, the claim is

interpreted and rejected as set as in claim 1.

As to claim 19, the claim is a method claim of claim 2; therefore, the claim is

interpreted and rejected as set as in claim 2.

As to claim 20, the claim is a method claim of claim 3; therefore, the claim is

interpreted and rejected as set as in claim 3.

Allowable Subject Matter
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Claims 4-7, 11-13, 15, 17 are objected to as being dependent upon a rejected

base claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

As to claim 4, the teaching of prior arts either alone or in combination fails to

teach the transmitter transmits with a notification signal that indicates said downlink

channel quality better than a predetermined channel quality set to higher transmission

power than pilot signal transmission power, and a notification signal that indicates said

downlink channel quality poorer than a predetermined channel quality set to lower

transmission power than pilot signal transmission power.

As to claim 5, the teaching of prior arts either alone or in combination fails to

teach the table that indicates a correspondence between a notification signal and

transmission power, rewriting device that rewrites contents of said table in accordance

with control signal from a base station apparatus, wherein said signal to predetermined

transmission power based on said table transmitter adjusts notification signal that

indicates that channel quality is good.

As to claim 6, the teaching of prior arts either alone or in combination fails to

teach the transmitter transmits after performing conversion to a code word with size of

code word minimum distance proportional to a notification signal that indicates that said

downlink channel quality is good.

As to claim 7, the teaching of prior arts either alone or in combination fails to

teach the table that indicates a correspondence between a notification signal and a

code word, a rewriting device that table accordance with a station apparatus, wherein
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said transmitter converts a notification signal to a predetermined code word based on

said table.

As to claim 11, the teaching of prior arts either alone or in combination fails to

teach the notification signal converted to a code word whose code length is proportional

to a value of an upper digit.

As to claim 12, the teaching of prior arts either alone or in combination fails to

teach the transmitter transmits a notification signal with transmission power increased

in proportion to a value of an upper digit.

As to claim 13, the teaching of prior arts either alone or in combination fails to

teach the transmitter transmits notification signal spread with a spreading code whose

spreading factor higher in proportion to a value of an upper digit.

As to claims 15 and 17, the teaching of prior arts either alone or in combination

fails to teach the a calculator that calculates by said detector, a transmitter that

transmits a rate of detection control signal instructing a communication terminal

apparatus to rewrite said table based on a result of comparison of a rate of detection

and a predetermined threshold value.

Conclusion

The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure.

A. Nakano et al (US RE37,870) teaches the CDMA/TDD radio communication

system.
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B. Lee et al (US 2001/0050900) teaches the communication system and method

of transmitting data therein.

C. Luschi et al (US 2003/0043778) teaches the wireless communication

network, a user terminal therefore, a base station therefor and a method of

telecommunication.

D. Sumasu et al (US 2002/0155861) teaches the base station apparatus,

communication terminal apparatus, and communication method.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to DANH C LE whose telephone number is 703-306-0542.

The examiner can normally be reached on 8:00AM-5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, WILLIAM TROST can be reached on 703-308-5318. The fax phone number

for the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair—direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).
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311g
Danh C.Le

\

LUAM TROST

SUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 2600
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JUN o 7 2004 j
é; IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Cb . .

Wire the Application of @//%01/
Inventors: Kenichi MIYOSHI. et a1.

Appln; No.: 10/321,623

Filed: December 18, 2002

For: COMMUNICATION TERMINAL APPARATUS, BASE STATION
APPARATUS, AND RADIO COMMUNICATION METHOD

INFORMATION DISCLOSURE STATEMENT RECEIVED

JUN 1 O 2004
Assistant Commissioner of Patents

Washington, DC 20231 TGChn0|Ogy Center 2600
Dear Sir:

Pursuant to Rules 56 and 99, Applicants hereby call the attention

of the Patent Office to the documents listed on the attached Form PTO

1449. These references were cited in a Supplementary European Search

Report dated March 5, 2004 (copy attached). US 980 corresponds to W0 325.

Applicants present this art so that the Patent Office may, in the

first instance, determine any relevancy thereof to the presently claimed

invention, see Beckman InstrumentsI Inc. v. Chemtronicsl Inc., 439 F.2d

1369, 1380, 165 USPQ 355, 364 (5th Cir. 1970). Also see Patent Office

Rules 104 and 106. Applicants respectfully request that this art be

expressly considered during the prosecution of this application and made

of record herein and appear among the "References Cited" on any patent

to issue herefrom.

Respectfully submitted,

LCM/MW
Date: June 7, 2004 es E. Ledbetter

Registration No. 28,732
JEL/mat

ATTORNEY DOCKET NO. L9289.0214SB
STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
1615 L STREET, NW, Suite 850
WASHINGTON, DC 20043-4387

Telephone: (202) 785—0100
Facsimile: (202) 408-5200
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

“In re the Applicanon of

Inventors: .-Kenichi MIYOSHI, et a1. Art Unit: 2683

Appln. No.: 10/321,623

Filed: December 18, 2002

For: COMMUNICATION TERMINAL APPARATUS, BASE STATION
APPARATUS, AND RADIO COMMUNICATION METHOD

NOTICE OF CO-PENDING RELATED APPLICATION F‘EECDEEl\/EE[J
§ . . Q 2

t ._ PURSUANT TO 37 CFR 1 56 MPEP 2001 06 b JUN 1 02004
Assistant Commissioner of Patents

Washington, D. G. 20231 Technology Center 2600
Sir:

Pursuant to 37 CFR 51.56 and MPEP 2001.06(b), the applicants hereby

call to the attention of the Patent and Trademark Office the following

application which may be deemed to be a co—pending related application

to the present application:

(1) 10/321,500

It is requested that the prior art references from each application

be reviewed by the examiner and made of record in each of the other

applications. To assist the examiner, submitted herewith is an

Information Disclosure Statement directed to making the art currently of

record in each of the above-listed cases also of record in the present

application.

‘ ctfully submitted,

Date: June 7, 2004 E. Ledbetter

Registration No. 28, 732
JEL/att

ATTORNEY DOCKET NO. L9289.0214SB

STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
1615 L STREET, NW, Suite 850
WASHINGTON, DC 20043-4387
Telephone: (202) 785-0100
Facsimile: (202) 408—5200

|PR2018—01474

Apple Inc. EX1002 Page 257



IPR2018-01474 
Apple Inc. EX1002 Page 258

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application

Inventors: Kenichi MIYOSHI, et a1. Art Unit: 2683

Appln. No.: 10/321,623

Filed: December 18. 2002

For: COMMUNICATION TERMINAL APPARATUS, BASE STATION
APPARATUS, AND RADIO COMMUNICATION METHOD

CERTIFICATION UNDER 37 CFR 1.97 e 1 FREECDEE|\/EE[)

Assistant Commissioner of Patents JUN 1 02004
Washington, DC 20231

Technology Center 2600Dear Sir:

In fulfillment of 37 CFR 1.97(c)(1) and 1.97(e)(1), it is hereby

certified that each item of information contained in the attached

Information Disclosure Statement was first cited in any communication

(see the attached copy of a Foreign Search Report dated March 5, 2004)

from a foreign patent office in a counterpart foreign application not

more than three months prior to the filing of this Information Disclosure

Statement.

Respectfully submitted,

Date: June 7, 2004 E. Ledbetter

Registration No. 28, 732
JEL/spp

ATTORNEY DOCKET NO. L9289.02149B

STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
1615 L STREET, NW, Suite 850
P.O. Box 34387

WASHINGTON, DC 20043-4387
TELEPHONE: (202) 785-0100
FACSIMILE: (202) 408-5200
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(54) RADIO COMMUNICATION DEVICE AND METHOD OF CONTROLLING TRANSMISSION RATE

(57) The communication terminal apparatus meas- terminal apparatus deteriorates. Furthermore, the
ures reception quality and reports the meaSurement transmission rate is switched so that the amount 01

result to the base station apparatus. and the base sta- interference with others is within the allowable range
tion apparatus switches the transmission rate based on according to the channel condition between the commu-
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Description

Technical Field

[0001]
munication apparatus with a variable transmission rate
and a transmission rate control method.

Background Art

[0002] A conventional radio communication apparatus
is explained using a document "Performance of SIR-
Based Transmit Power Control using Outer Loop in the
forward Link of DS-CDMA (TECHNICAL REPORT OF

’, lElCE AP96-148, EMCJ96-83, RC596-162, MW96-188
(1997-02)." This document describes a transmission
power control method in CDMA. The following is an
explanation of this description.
[0003] In transmission power control, measurement of
SIR indicating the reception quality and increment/dec—
rement of transmission power are performed at every
slot cycle (0.625 ms). In this case, if the measured SIR
is greater than the target SIR a command to reduce
transmission power is sent to the base station (trans-
mission side) and if the measured values is smaller than
the target SIR a command to increase transmission
power is sent to the base station. The base station
increments or decrements transmission power accord-

- ing to this command.
[0004] Furthermore, the base station controls the
outer loop taking into account the fact that the target
SIR to acquire the required quality (FER: Frame Error
Rate) varies depending on the environment of a mobile
station. To be more specific. FER is measured from
decoded data. This FER is compared with the target
FER in every several frames and if the measured value

is greater, the target SIR is increased and it the meas—
ured value is smaller. the target SIR is reduced.
[0005] The prior art pertorms transmission power cort-
trol not only by sending a transmission power control
command to the transmitting side based on the SIR
measured by the mobile station but also by changing
the target SIR through outer loop control.
[0006] However. the prior art has the following prob-
lem. That is. the target SIR increases depending on the
environment and transmission rate of the mobile station

and the reception SIR sometimes decreases due to fad-
ing, etc. In such a case. the mobile station instructs the
base station to increase transmission power to make
the reception SIR come closerto the target SIR, consid-
erably increasing transmission power of the base sta-
tion to the mobile station, which is likely to increase
interference with other mobile stations to an intolerable

degree.

Disclosure of Invention

[0007] It is an objective of the present invention to pro-
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vide a radio communication apparatus and transmission
rate control method capable of controlling'transmission
power of a base station directed to a mobile station

appropriately without being affected by the environment
of the mobile station or transmission rate.

[0008] This objective is achieved by a radio communi-
cation apparatus and transmission rate control method

that switch the transmission rate of a transmission sig-
nal based on reception quality information from the
other end of communication, or according to the envi-
ronment of the other end of communication and transmit
the signals at the switched transmission rate.

Brief Description of Drawings

[0009]

FIG.1 is a block diagram showing a configuration of
a base station apparatus according to Embodiment
1 of the present invention; ‘
FIG.2 is a block diagram showing a configuration of
a communication terminal apparatus that carries
out a radio communication with the base station
apparatus according to the embodiment above:
FIG.3 is a block diagram to explain a desired signal
reception power measurement method in the com-
munication terminal apparatus above;
FIG.4 is a block diagram to explain a method of
measuring signal-to-interterence plus noise ratio in
the communication terminal apparatus above;
FIGS is a diagram to explain a method of signal-to-
interterence plus noise ratio in the communication
terminal apparatus above;
FIG.6 is a data frame configuration diagram used in
a communication by the base station apparatus of
the present invention;

FIG] is another data frame configuration diagram
used in a communication by the base station appa-
ratus of the present invention;
FIG.8 is a sequence diagram between the base sta-
tion apparatus and communication terminal appa-
ratus of the. present invention;
FIG.9 is another sequence diagram between the
base station apparatus and communication termi»
nal apparatus of the present invention;
FIG.‘IO is another sequence diagram between the
base station apparatus and communication termi-
nal apparatus of the present invention;
FIG.11 is another sequence diagram between the
base station apparatus and communication termi-
nal apparatus of the present invention;
FIG.12 is a flow chart to explain a transmission rate
switching method in the base station apparatus
according to the embodiment above;
FIG.13 is another flow chart to explain a transmis-
sion rate switching method in the base station
apparatus according to the embodiment above;
FlG.‘I4 is another flow chart to explain a transmis-
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sion rate switching method in the base station
apparatus according to the embodiment above;

FIG.15 is another flow chart to explain a transmis-
sion rate switching method in the base station
apparatus according to the embodiment above;
FIG.16 is a block diagram showing a contiguration
ot a base station apparatus according to Embodi~
ment 2 ot the present invention;
FIG.17 is a block diagram showing a configuration
of a communication terminal apparatus that carries
out a radio communication with the base station

apparatus according to the embodiment above;
FIG.18 is a block diagram to aplain a method 01
measuring desired signal reception power in the
communication terminal apparatus above;
FIG.19 is a block diagram to explain a method ot
measuring signal-to-interterence plus noise ratio in
the communication terminal apparatus above;
FlG.20 is atlow chart to explain a method of switch-
ing the transmission rate in the base station appa-
ratus according to the embodiment above;
FlG.21 is another tlow chart to explain a method oi
switching the transmission rate in the base station
apparatus according to the embodiment above;

FlG.22 is another flow chart to explain a method oi
switching the transmission rate in the base station
apparatus according to the‘embodiment above;

FlG.23 is another flow chart to explain a method of
switching the transmission rate in the base station
apparatus according to the embodiment above;
FlG.24 is another flow chart to explain a method oi
switching the transmission rate in the base station
apparatus according to the embodiment above;
FlG.25 is another flow chart to explain a method ot
switching the transmission rate in the base station
apparatus according to the embodiment above;
FlG.26 is another flow chart to explain a method of
switching the transmission rate in the base station
apparatus according to the embodiment above;
FlG.27 is another flow chart to explain a method 01
switching the transmission rate in the base station
apparatus according to the embodiment above;
FlG.28 is a diagram to explain transmission rate
control between layers in the base station appara-
tus of the present invention; and
FlG.29 is a flow chart to explain transmission rate
control between layers in the base station appara-
tus of the present invention.

Best Mode tor Carrying out the Invention

[0010] With reterence now to the attached drawings,
the embodiments of the present invention are explained
in detail below.

(Embodiment 1)

[0011] FIG.1 is a block diagram showing a configura-
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tion 01 a base station apparatus according to Embodi-
ment 1 of the present invention. In this base station
apparatus, a signal received trom antenna 101 is sent to
reception RF circuit 103 via duplexer 102 to use a same
antenna tor both transmission and reception. At recepv
tion RF circuit 103. the reception signal is amplitied and
converted to an intermediate trequency or a baseband
frequency.

[0012] The frequency-converted signal is demodu—
lated by demodulator 104. The demodulation result is

sent to separator 105, where it is separated into recep-
tion data and a signal for transmission rate Switchingcontrol.

[0013] Transmission rate switching controller 106
sends a transmission rate switching signal to transmis-
sion trame generator 107 based on the received control

signal. The operation of the transmission rate switching
control circuit will be explained later. .
[0014] Regarding transmission. the transmission data
are modulated by modulator 108 and sent to transmis-
sion RF circuit 109. Transmission RF circuit 109 con-
verts the trequency ot the transmission data and then
amplities it. This transmission signal is sent from
antenna 101 via duplexer 102.

[0015] FlG.2 is a block diagram showing a configura-
tion of a communication terminal apparatus that carries
out a radio communication with the base station appara-
tus according to Embodiment 1 of the present invention.
[0016] A signal received trom antenna 201 is sent to
reception RF circuit 203 via duplexer 202 to use a same ‘
antenna for both transmission and reception. where it is
amplified and converted to an intermediate frequency or
a baseband frequency. The frequency-converted signal
is demodulated by demodulator 204. At the same time.
the output signal ot the reception RF circuit is sent to
«reception quality measurement circuit 205, where the
reception quality is measured.
[0017] This reception quality includes, tor example,
received signal strength, desired signal reception
power, signal to interference ratio (SIR). Signal-to-lnter-
terence plus Noise Ratio (hereinafter abbreviated as

"SINR"). The received signal strength is obtained by
measuring the power at reception RF. The use 01 the
received signal strength makes the circuit configuration
simplest and allows the use in an environment tree ct
interterence signals.

[0018] The reception power at a desired signal is
measured by multiplying the reception signal by a
known signal. In this case, it an interterence signal
exists. using the received signal strength alone would
end up reporting the reception power of the desired sig-
nal and the interference signal. and this would mean
that the reception power of a desired signal required by
the terminal might not always be reported. Therefore, in
order to measure and report the reception power 01 the
desired signal required by the terminal, it is desirable to
use SINR as the reception quality which is the most reli-
able intormation as an index to determine an error rate

li ll
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characteristic.

[0019] A measurement circuit for the desired signal
reception power is shown in FIGS. This circuit extracts
the known pattern component of the reception signal;
complex conjugate circuit 302 carries out a complex
conjugate operation on the known pattern held by the
base station; complex multiplication circuit 301 carries
out a complex multiplication on the known pattern com-
ponent of the reception signal and the known pattern
subjected to the complex conjugate operation and cal-
culates the position of the desired reception signal on
the complex plane (position of the black circle in FIG.5):
and power measurement circuit 303 measures the
power from this calculation result.
[0020] On the other hand, an SlNFi measurement cir-
cuit is shown in FIGA. This circuit extracts the known

pattern component of the reception signal; complex
conjugate circuit 402 carries out a complex conjugate
operation on the known pattern held by the base station:
complex multiplication circuit 401 carries out a complex
multiplication on the known pattern component of the
reception signal and the known pattern subjected to the
complex conjugate operation and calculates the posi-
tion of the desired reception signal on the complex
plane (position of the black circle in FIG.5): and the
power is measured from this calculation result. Further—
more. interference signal + noise power measurement
circuit 404 measures interference signal power + noise
power from a mean value of vector sum of squares
between the position of each reception signal (position
of the white circle in FIGS) and position of the desired
reception signal (position of the black circle in FIGS).
Furthermore. desired power measurement circuit 403
measures the desired power from the calculation result
above. Then, ratio calculation circuit 405 calculates the

ratio between the output of interference signal + noise
power measurement circuit 404 and the output of
desired power measurement circuit 403. SINR is calcu-
lated from this.

[0021] The reception quality measurement result cal-
culated in this way is sent to multiplexing circuit 206.
Multiplexing circuit 206 assigns the transmission data
and receptionlquality measurement result to a transmis-
sion slot. Modulation circuit 207 modulates such trans-
mission data and transmission RF circuit 208 converts

the frequency and amplifies. This transmission signal is
sent from antenna 201 via duplexer 202.
[0022] Here, how the transmission rate switching infor—
mation is reported from the communication terminal
apparatus to the base station apparatus is explained.
There are two types of reporting; reporting all the time
and reporting on an as-needed basis. Since the first
method performs reporting all thetime, it can switch the
transmission rate with high precision but the amount of
communication increases.

[0023] In the case of voice communications, voice

information (message) is often transmitted multiplexed
with control information in one slot as shown in FIG.6.
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Therefore, reporting all the time is possible in voice
communications or low-speed data communications.

[0024] In the latter method. only a small amount of
communication is required because reporting is per-
formed only when required. It is desirable to use this

method for packet communications to realize high-
speed data communications. In packet communica-
tions, intermittent information is sent in a short time.
Thus, as shown in FlG.7(a) and FlG.7(b), control infor-
mation is not multiplexed in a slot but a flag indicating
whether it is a message or control information is used.
FlG.7(a) shows a case where a flag is set to indicate a
message. FlG.7(b) shows a case where a flag is set to
indicate control information.

[0025] Then. the timing for switching the transmission
rate is explained. There are four methods of timing for
switching the transmission rate as shown below:

[0026] The first method is explained using FlG.8.
While the transmission terminal apparatus is measuring
the reception quality, there are moments the reception
quality deteriorates drastically. In a mobile communica-
tion environment. in the case of non—line-of—sight (non-
LOS) communication called "shadowing". for example,
the received signal strength decreases drastically by 10
dB or more. While monitoring such a situation. reporting
is made when the reception quality deteriorates drasti—
cally. Upon reception of this reception quality report. the
base station apparatus switches the transmission rate.
When the reception quality improves, which is meas—
ured on the communication terminal side periodically or
by a demand from the base station, the base station

apparatus switches the transmission rate to the original
transmission rate . The timing at which the reception
quality deteriorates or improves drastically can be
detected by performing threshold judgment on the
reception quality such as reception field density, for
example.

[0027] Then, the second method is explained using
FIG.9. The base station apparatus measures the recep-
tion quality. If the reception quality deteriorates drasti-
cally, this can be determined as non-LOS

communication called "shadowing." Shadowing is
determined by the position of the antenna of the com-
munication terminal apparatus and the antenna of the
base station apparatus and not affected by differences
in the carrier frequency. Therefore, in such a case, it is
possible that the reception quality will also deteriorate
drastically in the communication terminal apparatus.
Thus, the base station apparatus sends a request for
reporting the reception qualityto the communication ter-
minal apparatus. The communication terminal appara-
tus measures the reception quality and reports it to the
base station apparatus. The base station apparatus
performs transmission rate switching control according
to the reported reception quality. When the reception
quality improves. which is measured on the communica-
tion terminal side periodically or by a request from the
base. the base station apparatus switches the transmis—
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sion rate tothe original transmission rate. The timing at
which the reception quality deteriorates or improves
drastically can be detected by pertorming threshold
judgment on the reception quality, tor example. received
signal strength.

[0028] Then, the third method is explained using
FIG.10. It there is an error in the message received. the
communication terminal apparatus issues a retransmis—
sion request. The base station apparatus sends a
request torzreporting the reception quality to the com-
munication terminal apparatus when the communica~
tion terminal apparatus issues a retransmission
request. The communication terminal apparatus meas-
ures the reception quality and reports it to the base sta-
tion apparatus. The base station apparatus pertorms
transmission rate switching control according to the
reported reception quality. For example. it the reported
reception quality measured by the communication ter-
minal apparatus is lower than a predetermined value,
the base station apparatus switches the transmission
rate. When the reception quality improves, which is
measured on the communication terminal side periodi-
cally or by a demand from the base station. the base
station apparatus switches the transmission rate to the
original transmission rate. The timing at which the
reception quality deteriorates or improves drastically
can be detected by performing threshold judgment on
the reception quality. for example. received signal
strength.

[0029] Then, the fourth method is explained using
FIG.1 1. The base station apparatus monitors the trans-
mission power ot itself. The base station apparatus con-
trols the transmission power based on a transmission
power control signal sent trom the communication ter-
minal apparatus, and it the quality of transmission from
the base station apparatus to the communication termi-
nal apparatus deteriorates, the communication terminal
apparatus requests an increase of transmission power.
It this request is judged to be excessive transmission
aower taking into account the amount at interterence
with others, the base station apparatus pertorms trans-
mission rate switching control. Judgment oi excessive
transmission power can be perlormed by threshold
judgment, tor example. Moreover, it a predetermined
allowable amount of transmission power has been
secured. then the base station apparatus switches the
transmission rate to the original transmission rate. This
predetermined allowable amOunt ol transmission power
is determined appropriately according to the amount 01
transmission rate controlled. For example. it the trans-
mission rate is reduced to 1/2. the transmission rate is
switched when at least an allowable amount 013 dB has
been secured.

[0030] By the way. combining some at the 4 methods
above can eliminate delays in switching the transmis-
sion rate and pertorm delicate control.
[0031] Thus. the reception quality measurement result
of the downlink signal transmitted from the base station
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apparatus shown in FlG.1 is measured by the communi-
cation terminal apparatus in FIG.2 and reported to the
base station on the uplink The base station switches

the transmission rate based on the reception quality
measured and received on the uplink by the transmis-
sion terminal apparatus.

[0032] Here, the operation 01 the transmission rate
switching control circuit is explained in detail. FIG.12 is
a [low chart at the transmission rate switching control
circuit. In ST11. the base station apparatus compares
the reception quality measurement result reported from
the communication terminal apparatus with threshold 1.
Here. a case when SIR is used as the reception quality
is explained. but the same applies when the received
signal strength. desired signal reception power or SINR
is used. This threshold 1 is set according to the trans-
mission rate. but in a CDMA communication system, it is
set according to the spreading tactor or the number ot
multiplexing codes.
[0033] It the reception quality measurement result
(SIR) is greaterthan threshold 1. the same transmission
rate is used. It SIR is smaller than threshold 1, the chan-
nel condition is determined to be bad and the transmis—

sion rate is changed to a 1/2 transmission rate (ST12).
[0034] Moreover. as shown in FIG. 1 3. the base station
apparatus compares the reception quality measure—
ment result reported from the communication terminal

apparatus with threshold 1 (ST21) and it SIR is greater
than threshold 1, the same transmission rate is used. It
SIR is smaller than threshold 1. the transmission rate is
switched to such a transmission rate that SIR is greater
than threshold 1 (ST22). In CDMA. the spreading lactor
is switched. Thus. SIR exceeds threshold 1 and more

accurate control can be pertormed on varying reception
quality. This makes it possible to improve the reception
quality ot the other end ot communication even it the
condition ot the communication path with the other end
at communication deteriorates drastically and reduce
the amount ot interterence with others because the tar-

get reception quality is reduced and transmission power
is reduced. Therefore. it is possible to enhance the
efiect of switching the transmission rate.
[0035] Moreover. as shown in FIG.14, the base station
apparatus compares the reception quality measure-
ment result reported from the communication terminal
apparatus with threshold 2 ($131) and it SIR is smaller
than threshold 2, the same transmission rate is used
and it SIR is greater than threshold 2. the channel con-
dition is determined to be good and the transmission
rate is switched to a double transmission rate (1/2
spreading tactor)(ST32). Here, threshold 2 corresponds
to a double transmission rate and is set greater than
threshold 1. Thus, while the channel condition is good.
the transmission rate is increased to transmit as much
data as possible. That is. it the condition 01 the commu-
nication path with the other end at communication is

good, taster transmission is possible while maintaining
the reception quality of the other end 01 communication.
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However, since the transmission power does not
increase. interference with others does not increase.

[0036] Moreover. as shown in FIG.15. threshold n is
set (ST41) and the base station apparatus compares
the reception quality measurement result reported from
the communication terminal apparatus with threshold n
(ST42). If SIR is smaller than threshold n. threshold n is
switched to threshold n+1 corresponding to the next
fastest transmission rate (ST43). If SIR is greater than
threshold n, the nth fastest transmission rate (spreading

factor) is set (ST44). That is. the transmission rate is
switched to such a transmission rate that SIR is set to a
value between threshold n and threshold n+1 corre—

sponding to the two transmission rates. Threshold n cor-
responds to the nth fastest transmission rate and is
greater than threshold n+1. In this case. the fastest
transmission is possible on condition that the reception
quality be satisfied. This allows more accurate control
over the transmission rate according to the channel con-
dition.

[0037] Using such a method. it is possible to switch
the transmission rate of the base station according to
the reception quality of the communication terminal
apparatus. This not only avoids the reception quality of
the other end of communication from continuing to be
bad but also reduCes transmission power because the
target reception quality reduces. which reduces interfer-
ence with others. Therefore. it is possible to control the
transmission power of‘the base station to the communi-
cation terminal apparatus appropriately without being

' affected by the environment of the communication ter-
minal apparatus and transmission speed.

(Embodiment 2)

[0038] FIG.16 is a block diagram showing a configura—
tion of a base station apparatus according to Embodi-
ment 2 of the present invention.
[0039] in this bass station apparatus. a signal received
from antenna 101 is sent to reception FtF circuit 103 via
duplexer 102 to use a same antenna for both transmis-
sion and reception. At reception RF circuit 103, the
reception signal is amplified and converted to an inter-
mediate frequency or a baseband frequency.
[0040] The frequency—converted signal is demodu-
lated by demodulator 104. The demodulation result is
sent to separation circuit 105. where it is separated into
reception data and transmission power control signal.
[0041] Transmission rate switching control circuit 106
sends a transmission rate switching signal to transmis-
sion frame generator 107 based on the transmission
power control signal. The operation of the transmission
rate switching control circuit will be explained later.
[0042] Regarding transmission. the transmission data
are modulated by modulation circuit 108 and sent to
transmission RF circuit 109. Transmission RF circuit

109 converts the frequency of the transmission data.
This transmission signal is sent from antenna 101 via

10

15

20

25

30

35

4o

45

50

55

duplexer 102.

[0043] FIG.17 is a block diagram showing a configura-
tion of a communication terminal apparatus that carries
out a radio communication with the base station appara-
tus according to Embodiment 2 of the present invention.
[0044] A signal received from antenna 201 is sent to
reception FlF circuit 203 via duplexer 202 to use a same
antenna for both transmission and reception. where it is
amplified and converted to an intermediate frequency or
a baseband frequency. The frequency—converted signal
is demodulated by demodulator 204. At the same time.
the output signal of the reception HF circuit is sent to
transmission power control value calculation circuit 205.
where the transmission power control signal is deter-
mined.

[0045] This transmission power control signal
includes. for example. received signal strength. desired
signal reception power. signal to interference ratio
(SIR). and signal-to-inter‘ierence plus noise ratio. More-
over. concerning the amount of information sent as a
transmission power signal. there are cases with 2
pieces of information on whether to increase/decrease
the transmission power. 3 pieces of information on
whether to increase/maintain/decrease the transmis-
sion power or 4 or more pieces of information with more
detailed setting of the amount of control than the above
cases. '

[0046] First. the case where the control information
consists of 2 pieces of information is explained. if the
received signal strength is based. the power of recep~
tion RF is measured. If the measured power is greater
than a threshold. a control signal is generated so that
the transmission power from the base station is reduced
and if the measured power is smaller than the threshold,
the control signal is created so that the transmission
power from the base station is increased. Such a
method based on the received signal strength has the
simplest circuit configuration. Furthermore. this method
can be used in an environment where there is no inter-

ference signal.
[0047] It the desired signal reception power is based,
the reception signal is measured by multiplying the
reception signal by a known signal. If an interference
signal exists. using the received signal strength alone
would not mean that the reception power of the desired
signal and that of the interference signal have been
reported. Therefore. it is necessary to measure and
report the reception power of the desired signal
required by the communication terminal apparatus.
Thus. it is desirable to use SINR as the reception qual-
ity. which is the most reliable information as an index to
determine error rate characteristics.

[0048] The desired signal reception power measure-
ment circuit is shown in FIG.18. This circuit extracts the

known pattern component of the reception signal; com-
plex conjugate circuit 302 carries out a complex conju-
gate operation on the known pattern held by the base
station; complex multiplication circuit 301 carries out a
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complex multiplication and calculates the position of the
desired reception signal on the complex plane (position
of the black circle in FIG.5); and power measurement
circuit 303 measures the power based on this calcula-
tion result It the power measured by comparison circuit
1801 is greater than threshold 3, a control signal is gen-
erated so that the transmission power from the base
station is reduced and if the measured power is smaller
than threshold 3, the control signal is generated so that
the transmission power from the base station is
increased. .

[0049] On the other hand, an SINR measurement cir-
cuit is shown in FIG.19. This circuit extracts the known
pattern component of the reception signal; complex
conjugate circuit 402 carries out a complex conjugate
operation on the known pattern held by the base station;
complex multiplication circuit 401 carries out a complex
multiplication and calculates the position of the desired
reception signal on the complex plane (position of the
black circle in FIG.5); and the power is measured based
on this calculation result. Furthermore, interference sig-
nal + noise power measurement circuit 404 measures
interference signal power + noise power from a mean
value of vector sum of muares between the position of
each reception signal (position of the white circle in
FIG.5) and position of the desired reception signal
(position of the black circle in F IG.5). Furthermore,
desired power measurement cirCUit 403 measures
desired power. Then, ratio calculation circuit 405 calcu-
lates the ratio between the output of interference signal
power + noise power measurement circuit 404 and the
output of desired power measurement circuit 403. If the
power ratio measured by comparison circuit 1901 is
greater than threshold 3, a control signal is generated
so that thetransmission power from the base station is
reduced and ifthe measured power ratio is smaller than
threshold 3, a control signal is generated so that the
transmission power from the base station is increased.
[0050] Then, the case where the control information
1as 3 pieces of information is explained. In the case of

3 pieces of information. threshold 3 and threshold 4
which is greater than threshold 3, are used as thresh-
olds. If the power ratio measured is smaller than thresh-
old 3. a control signal is generated so that the
transmission power from the base station is increased.
If the measured power ratio is greater than threshold 3
and smaller than threshold 4. a control signal is gener-
ated so that the transmission power from ihe base sta-
tion is retained. It the measured power ratio is greater
than threshold 4, a control signal is generated so that
the transmission power from the base station is
reduced

[0051] Moreover, if the control information has 4 or
more pieces of information, the number of thresholds is

set to (number of control information pieces - 1) to
determine control information divided into smaller

pieces through threshold judgment based on compari—
son among a plurality of thresholds.
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[0052] The transmission power control information
calculated in this way is sent to multiplexing circuit 206.
Multiplexing circuit 206 assigns the transmission data
and transmission power control information to a trans-
mission slot. Modulation circuit 207 modulates such
transmission data and transmission RF circuit 208 con-
verts thefrequency and amplifies the transmission data.
This transmission signal is sent from antenna 201 via
duplexer 202.

[0053] Thus, the transmission power control signal
based on the reception quality of the downlink signal
transmitted from the base station apparatus shown in
FIG.16 is generated by the communication terminal
apparatus shown in FIG.17 and reported to the base
station apparatus on the uplink. The base station appa—
ratus switches the transmission rate based on the trans-

mission power control signal measured by the
communication terminal apparatus received on the
uplink.
[0054] Here. the operation of the transmission rate
switching control circuit is explained in detail. FIG.20 is
a flow chart showing transmission rate switching con-
trol. The base station apparatus estimates the reception
quality by accumulating the transmission power control
information reported from the communication terminal
apparatus (ST51) and compares it with threshold 1
(ST52). This threshold 1 is set according to the trans-
mission rate but in the CDMA communication system. it
is set according to the spreading factor or the number of
multiplexing codes.

[0055] If reception quality estimated value (SlFt esti-
mated value) is greater than threshold 1, the channel
condition is determined to be good and the same trans-
mission rate is used. If the SIR estimated value is
smaller than threshold 1, the channel condition is deter-
mined to be bad and the transmission rate is switched to

a 1/2 transmission rate (x2 spreading factor)(ST53).
[0056] Thus, the transmission rate is switched based

on the channel estimation result. making it possible to
reduce interference with others. Furthermore. the use of
the transmission power control bit for channel estima-
tion can reduce the amount of information to be sent
from the other end of communication without the need
for special control information about transmission rate
control.

[0057] Furthermore, as shown in FIG.21, the base
station apparatus estimates the reception quality by
ac6umulating the transmission power control informa-
tion reported from the communication terminal appara-
tus (ST61) and compares it with threshold 1 (ST62). If
the SIR estimated value is greater than threshold 1, the
channel condition is determined to be good and the
same transmission rate is used. If the SIR estimated
value is smaller then threshold 1. the channel condition

is determined to be bad and SlFi may be changed to
such a transmission rate that SIR is greater than thresh-
old 1 (ST63). This allows more accurate control over

varying reception quality. That is, it is possible not only
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to improve the reception quality of the other end of com-
munication even if the channel condition with the other

end of communication deteriorates drastically but also
to reduce the transmission power because the target
reception quality reduces. also reducing interference
with others. Therefore. it is possible to enhance the
effect of transmission rate switching.

[0058] As shown in FIG.22. the base station appara-
tus estimates the reception quality by accumulating the
transmission power control information reported from
the communicationterminal apparatus (ST71) and com-
pares it with threshold 2 (ST72). ft the SIR estimated
value is smaller than threshold 2. the channel condition
is determined to be bad and the same transmission rate

is used. If the SIR estimated value is greater than
threshold 2, the channel condition is determined to be
good and the transmission rate may be switched to a
double transmission rate (1/2 spreading factor) (ST73).
Threshold 2 corresponds to a double transmission rate
and is greater than threshold 1.
[0059] In this way. while the channel condition is good.
the transmission rate is increased to transmit as much

data as possible. That is, if the channel condition with
the other end of communication is good, faster trans-
mission is possible while maintaining the reception
quality of the other end of communication. By the way.
since transmission power is not increased. interference
with others does not increase.

[0060] As shown in FIG.23. the base station appara-
tus estimates (ST82) the reception quality by accumu-
lating the transmission power control information
reported from the communication terminal apparatus by
setting threshold n (ST81) and compares it with thresh»
old n (ST84). If the SIR estimated value is smaller than
threshold n. threshold n is changed to threshold n+1.
which corresponds to the next fastest transmission rate
(ST83). If the SIR estimated value is greater than
threshold n, the nth fastest transmission rate (spreading
factor) is set (ST85). That is. a transmission rate is
selected so that the SIR estimated value is between

threshold n and threshold n+1 corresponding to two
transmission rates. Threshold n corresponds to the nth
fastest transmission rate and is greater than threshold
n+1. In this case. the fastest transmission is possible on
condition that the reception quality be satisfied. This
allows more accurate control of transmission rate

according to the channel condition.
[0061] Furthermore. the operation of another trans-
mission rate switching control circuit is explained. As
shown in FIG.24. for example. the base station appara-
tus determines the required transmission power based
on the transmission power control information reported
from the communication terminal apparatus. This trans-
mission power is compared with threshold 4 (ST91).
[0062] This threshold 4 is determined according tothe
amount of interference with others generated by
increasing the limit value or transmission power of the
transmitter. Threshold 4 is also set according to the
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transmission rate. but in the CDMA communication sys-
tem it is set according to the spreading factor or the
number of multiplexing codes. That is, if transmission is
performed with x16 spreading or x256 spreading. there
is a x16 difference in terms of spreading factor and so
the threshold of transmission power at x16 spreading is
16 times the threshold of transmission power at x256
spreading. The same applies to the number of multi-
plexing codes.
[0063] If the transmission power is smaller than
threshold 4. the same transmission rate is used. If the

transmission power is greater than threshold 4. interfer-
ence with others is determined to .be great and the
transmission rate is switched to a 1/2 transmission rate

(x2 spreading factor) (ST92). This allows the optimal or
fastest transmission on condition that interference with

others be within the allowable range.
[0064] Furthermore. as shown in FIG.25. the base
station apparatus determines the required transmission
power based on the transmission power control infor-
mation reported from the communication terminal appa-
ratus. This transmission power is compared with
threshold 4 (ST101) and if the transmission power is
smaller than threshold 4. the same transmission rate is

used and if the transmission power is greater than
threshold 4. interference with others is determined to be

great and a transmission rate (spreading factor) is
selected so that the transmission power is smaller than
threshold 4 (ST102). This can prevent an excessive
amount of interference from generating.
[0065] Furthermore, as shown in FIG.26. the base
station apparatus determines the required transmission
power based on the transmission power control infor-
mation reported from the communication terminal appa—
ratus. This transmission power is compared with
threshold 5 (ST111) and if the transmission power is
greater than threshold 5. the same transmission rate is
used and if the transmission power is smaller than
threshold 5. interference with others is determined to be

small and the transmission rate may be switched to a
double transmission rate (1/2 spreading factor)
(ST112). Here, threshold 5 corresponds to a double
transmission rate and is smaller than threshold 4.

[0066] Furthermore. as shown in FIG.27. threshold n
is set (ST121) and the base station apparatus com-
pares the transmission power based on the transmis-
sion power control information reported from the
communication terminal apparatus with threshold n
(ST123). If the transmission power is greater than
threshold n, threshold n is changed to threshold n+1.
which corresponds to the next fastest transmission rate
(ST122). if the transmission power is smaller than
threshold n, the nth fastest transmission rate (Spreading
factor) is set (ST124). That is. a transmission rate is
selected so that the transmission power is a value
between threshold n and threshold n+1 corresponding
to two transmission rates. Threshold n corresponds to
the nth fastest transmission rate and is smaller than
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threshold rT+1. In'this case. the tastest transmission is
possible on condition that the amount of interterence
with others be controlled within a certain range.
[0067] Furthermore, the base station sets transmis»
sion power in various ways; transmitting with the trans-
mission power prior to switching every time the
transmission rate is switched. transmitting with the
transmission power prior to switching reduced by a cer-
tain value and transmitting with the transmission power
prior to switching increased by a certain value.
[0068] The first method is valid to reliably improve the
communication quality tor the terminal. In the configura-
tion of the present embodiment, a transmission power
control signal input to transmission rate switching con-
trol circuit 106 can be sent to transmission FtF circuit
109. Transmission FtF circuit 109 controls

increase/decrease ol the transmission power based on
the transmission power control signal.
[0069] The second method is a method of setting
transmission power by subtracting a certain value from
the transmission power when switching the transmis-
sion rate. This is because the transmission power pos-
sibly reaches a great value when the channel is
improved for the terminal. generating great interference
with other terminals. In this contiguration ot the embod’
iment, the transmission power control signal input to
transmission rate switching control circuit 106 can be
changed to such a control signal that the transmission
power is reduced by a certain value when switching the
transmission rate. Transmission FiF circuit 109 controls
increase/decrease ol the transmission power based on
the transmission power control signal, In this case. the
transmission power control accumulated value also
needs to be reduced by a certain value.

[0070] The third method is a method of increasing the
transmission power within the allowable range of inter»
terence with others and is valid to improve the commu-
nication quality. In the configuration of this embodiment.
the transmission power control signal input to transmis-
sion rate switching control circuit 106 can be changed to
such a control signal that the transmission power is
increased by a certain value when the transmission rate
is switched. In this case. the transmission power control
aCCumulated value also needs to be increased by a cer-
tain value.

[0071] For a certain value to decrease, in the CDMA

system tor example. transmission with power reduced
by SdB aiiows one additional communication terminal
apparatus communicating with a similar spreading tac-
tor.

[0072] Furthermore. together with the transmission
power control intormation, the reception quality inlorma—
tion can also be reported lrom the communication termi-
nal apparatus using the method explained in
Embodiment 1. The method of reporting trom the com-
munication terminal apparatus to the base station appa-
ratus and its timing are the same as those in
Embodiment 1.
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[0073] Transmission rate switching control is normally
pertormed based on the accumulated value of transmis-

sion power control intormation and it the reception qual~
ity on the communication terminal apparatus side
deteriorates drastically. the reception quality information
is reported trom the communication terminal apparatus
to the base station apparatus and the base station

apparatus pertorms transmission rate switching control.
[0074] Furthermore, the base station apparatus sends
a request tor measurement of the reception quality to
the communication terminal apparatus at the timing at
which the communication terminal apparatus generates
a request tor resend 01 ABC control information, etc..
and the communication terminal apparatus measures
the reception quality and reports it to the base station
apparatus. The base station apparatus pertorms trans-

mission rate switching based on the reception quality
reported.

[0075] Then, the control between layers in the trans-
mission rate control method described in Embodiments

1 and 2 above is explained. FIG.28 is a diagram to
explain how the transmission rate is controlled between
layers.
[0076] In this control, as shown in FIG.28. allowable
transmission power (Pallow) set in a radio resource con-
trol (HRC) layer oI layer 3 is sent to layer 1 (physical
layer). In layer 1. average transmission power is com-
pared with allowable transmission power (Fallow).
Then. a message (MPHY—STATUS) such as "Allowable
transmission power has been reached“ or "Allowable
transmission power has been exceeded" or "Average
transmission power is X dB below allowable transmis-
sion power" is indicated from layer 1 to the medium
access control (MAC) layer at layer 2. The allowable
transmission power is appropriately set by the radio

' resource control layer (layer 3) according to the system
load such as the traffic condition.

[0077] Here, the message “Allowable transmission
power has been reached" or "Allowable transmission
power has been exceeded" indicates that the channel

condition is determined to be bad and it is necessary to
lower the transmission rate. On the other hand. the
message ‘Average transmission power is X dB below
allowable transmission power" indicates that the chan-
nel condition is recovered and the transmission rate can
be increased.

[0078] Details of control are explained using FlG.29.
Here, a case with the downlink is explained. First, the
radio resource control layer monitors the downlink traflic
condition and determines the initial transmission rate on
the downlink through negotiation between the radio
resource control layer (layer 3) and medium access con-
trol layer (layer 2). Then, a communication is started.
[0079] During a communication, in ST131. at least
one Irame of average transmission power (Pave) is
monitored in layer 1. The transmission rate is controlled
according to this channel condition.

[0080] First. this average transmission power (Pave) is
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compared with allowable transmission power (Pallow)
and the difference between these two (D = Pallow -
Pave) is obtained. Then, in ST132, it is determined

whether average transmission power (Pave) exceeds
allowable transmission power (Fallow) or not. If average
transmission power (Pave) exceeds allowable transmisv
sion power (Fallow), a message “Allowable transmis-
sion power has been reached" or "Allowable
transmission power has been exceeded" is indicated in
ST133.

[0081] According to this message, the transmission
rate is lowered in medium access control layer (layer 2)
and total (average) transmission power is reduced in
layer 1. This reduces interference with other communi-
cation terminals.

[0082] If average transmiseion power (Pave) does not
exceed allowable transmission power (Fallow), it is
determined whether the difference is at least a predeter-
mined value (Pstep) in ST134. This Pstep is a power
step corresponding to the difference between the
changed transmission rate and original transmission
rate when the transmission rate is lowered.
[0083] If difference (D) between average transmission
power (Pave) and allowable transmission power (Pal-
low) is smaller than predetermined value (Pstep). the
same transmission rate is used, If difference (D)
between average transmission power (Pave) and allow-
able transmission power (Pallow) is greater than prede-
termined value (Pstep), layer 1 indicates a message
"Average transmission power is X dB below allowable
transmission power" in ST135. Then, according to this
message, medium access control layer (layer 2)
increases the transmission rate and layer 1 increases
the total transmission power within the range of XdB.
This makes it possible to immediately send the trans-
mission signal that has been buffered due to the low-
ered transmission rate.

[0084] In FlG.29, it is only determined whether the
transmission rate is "increased" or "maintained" or "low-

ered," but judgment is not limited to this; it is also possi-
ble to freely set a command to make the transmission
rate variable beyond this limitation.
[0085] Then. a case where the aforementioned trans-
mission rate control is actually performed is explained.
According to the existing method of changing the trans-
mission rate. the downlink is designated for burst trans-
mission and the uplink is designated for continuous
transmission. Therefore. the transmission rate is
changed according to this. That is, transmission power
itself is not changed on the downlink, and, for example.
transmission is performed only in the first half of a
frame. and on the uplink, transmission power is lowered
and transmission is performed through rate matching
without perforating the frame. The medium access con-
trol layer (layer 2) selects the transmission rate among a
rate set specified by the radio resource control layer
(layer 3). At this time, the physical layer (layer 1) creates
and adds a word indicating the current transmission rate
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as instructed by the medium access control layer (layer
2).

[0086] Furthermore, when each base station performs
the transmission rate control above separately. negotia-
tion is required when diversity handover takes place.
For example. a method by which all base stations select
a specific transmission rate through negotiation in the
upper layer and another method by which no transmis-
sion rate control is performed during diversity handover
are possible examples of this.
[0087] The explanation above describes the case
where the parameter monitored in layer 1 is transmis-
sion power, but FE Ft. SlFt or interference power can also
be used as the parameter monitored in layer 1.
[0088] The explanation above describes the case
where the transmission rate control shown in FlG.29 is
performed on the downlink, but the transmission rate
control shown in FlG.29 can also be applied to the
uplink. '
[0089] Transmission rate control on the downlink is
used to reduce interference with others but transmission
rate control on the uplink is not only used to reduce
interference with others but also used to achieve power
saving or when there are hardware restrictions.
[0090] Embodiments 1 and 2 above describe the
apparatus shown in FIG.1 and FIG.16 as the base stav
tion apparatus and the apparatus shown in F lG.2 and
FIG.17 as the communication terminal apparatus. but
the present invention is also appticable to the case
where the apparatus shown in FIGJ and FIG.16 is the
communication terminal apparatus and the apparatus
shown in FlG.2 and F IG.17 is the base station appara-tus.

[0091] Furthermore, Embodiments 1 and 2 describe
the case with a transmission rate set to x2 or 1/2, but in
the present invention. the transmission rate can also be
set to other magnifications according to various condi—
tions.

[0092] As explained above, in the radio communica-
tion apparatus and transmission rate control method of
the present invention, the base station can switch the
transmission rate of the base station based on a trans-
mission power control signal of the base station that the

terminal has determined by measuring the reception
quality. This allows appropriate control by the base sta-
tion over transmission power to the mobile station with-
out being affected by the environment of the mobile
station or transmission speed.
[0093] This application is based on the Japanese Pat-
ent Application No.HE| 10-107300. entire content of
which is expressly incorporated by reference herein.

Industrial Applicability

[0094] The present invention is applicable to a. base
station apparatus and communication terminal appara-
tus in a digital radio communication system.
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Claims

1. A radio communication apparatus comprising:

transmission rate switching means for switch-
ing a transmission rate of a transmission signal
based on reception quality information from the
other end of communication; and

transmission means for transmitting a trans-
mission signal at the switched transmission
rate.

The radio communication apparatus according to
claim 1. wherein the transmission rate switching
means selects a 1/2 transmission rate when the

reception quality measurement result of the recep-
tion quality information is smaller than a first thresh-
old.

The radio communication apparatus according to
claim 1, wherein the transmission rate switching
means selects a transmission rate at which the
reception quality measurement result becomes
greater than the first threshold when the reception
quality measurement result of the reception quality
information is smaller than the first threshold.

The radio communication apparatus according to
claim 3. wherein the transmission rate switching
means selects a double transmission rate when the

reception quality measurement result is greater
than a second threshold which is greater than said
first threshold.

The radio communication apparatus according to
claim 1. wherein the transmission rate switching
means selects a transmission rate that meets the

reception quality of the reception quality measure-
ment result in the reception quality information and
at the same time allows the fastest transmission.

A radio communication apparatus comprising:

reception quality estimation means for estimat-
ing the reception quality of the other end of
communication based on transmission power
control information of said other end of commu-
nication;
transmission rate switching means for switch-

ing the transmission rate of a transmission sig-
nal based on this reception quality estimation
result: and

transmission means for transmitting the trans-
mission signal at the switched transmission
rate.

. 7. .The radio communication apparatus according to
claim 6. wherein the reception quality estimation
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means estimates the reception quality by accumu-
lating the transmission power control information
and the transmission rate switching means selects
a 1/2 transmission rate when the reception quality
estimation result is smaller than a threshold.

The radio communication apparatus according to
claim 6. wherein the reception quality estimation
means estimates the reception quality by accumu-
lating the transmission power control information
and the transmission rate switching means selects
a transmission rate at which the reception quality
becomes greater than the first threshold when the
reception quality estimation result is smaller than
the first threshold.

The radio communication apparatus according to
claim 8. wherein the reception quality estimation
means estimates the reception quality by accumu-
lating the transmission power control signal and the
transmission rate switching means selects a double

transmission rate when the reception quality esti-
mation result is greater than a second threshold
which is greater than thetirst threshold:

The radio communication apparatus according to
claim 6. Wherein the reception quality estimation
means estimates the reception quality by accumu-
lating the transmission power control signal and the
transmission rate switching means selects a trans-
mission rate that meets the reception quality of the
reception quality estimation result and at the same
time allows the fastest transmission.

A radio communication apparatus comprising:

transmission rate switching means for switch-
ing a transmission rate of a transmission signal
based on transmission power control informa-
tion from the other end of communication; and
transmission means for transmitting the trans-
mission signal at the switched transmission
rate

The radio communication apparatus according to
claim 11, wherein the transmission rate switching
means selects a 1/2 transmission rate when the

transmission power in the transmission power con-
trol information is greaterthan a threshold.

The radio communication apparatus according to
claim 11. wherein the transmission rate switching
means selects a transmission rate at which the
transmission power becomes smaller than a first
threshold when the transmission power in the trans-
mission power control information is greater than
the first threshold.
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22.
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The radio communication apparatus according to
claim 13. wherein the transmission rate switching
means selects a double transmission rate when the

transmission power is smaller than a second
threshold Which is smaller than said first threshold.

The radio communication apparatus according to
claim 11, wherein the transmission rate switching
means switches the transmission rate so that the

transmission power in the transmission power con-
trol information is within a predetermined range.

The radio communication apparatus according to
claim 2, wherein the threshold is set according to
the transmission rate in communication.

The radio communication apparatus according to
claim 2. using a CDMA communication system and

setting a threshold according to the spreading facftor.

The radio communication apparatus according to
claim 2. using a CDMA communication system and
setting a threshold according to the number of mul-
tiplexing codes

A radio communication system comprising:

a first radio communication apparatus compris-
ing reception quality measuring means for
measuring reception quality and transmission
means for transmitting information including
this reception quality; and
a second radio communication apparatus com-
prising transmission rate switching means for
switching a transmission rate based on said
reception quality.

The radio communication system according to
claim 19, wherein the second radio communication
apparatus comprises transmission power control
means for controlling the transmission power of the
first radio communication apparatus based on the
reception quality measurement result.

The radio communication system according to
claim 20, wherein the first radio communication

apparatus comprises reception quality estimation
means for estimating the reception quality of said
other end of communication based on thetransmis-

sion power control information from the second
radio communication apparatus.

The radio communication system according to
claim 19. wherein the first radio communication
apparatus transmits information to the second radio
communication apparatus all the time.
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The radio communication system according to
claim 19, wherein the first radio communication
apparatus transmits information to the second radio

communication apparatus only when required.

The radio communication system according to
claim 23, wherein the second radio communication
apparatus switches the transmission rate when the

reception quality measured by the first radio com~
munication apparatus deteriorates.

The radio communication system according to
claim 23, wherein, when the reception quality of the
second radio communication apparatus deterio-
rates, the second radio communication apparatus
requests the first radio communication apparatus to
send information including the reception quality.

The radio communication system according to
claim 23. wherein the first radio communication
apparatus requests the second radio communica-

tion apparatus to resend the information including
the reception quality when the reception signal con-
tains an error and the second radio communication

apparatus. upon reception of the resend request,
requests the first radio communication apparatus to
send the information including the reception quality.

The radio communication system according to
claim 19. wherein the transmission rate switching
means switches the transmission rate when the

transmission rate switching means receives a
report that the transmission power is excessive
from the second radio communication apparatus.

A transmission rate control method comprising the
steps of:

comparing allowable. transmission power set in
a first layer with average transmission power
obtained in a second layer, which is lower than
said first layer;
indicating a change or no change in a transmis-
sion rate in said second layer according to said
comparison result; and

changing the transmission rate in a third layer
which is higher than said second layer and
lower than said first layer according to a
change or no change in said transmission rate.

The transmission rate control method according to
claim 28. wherein said first layer is instructed to
lower the transmission rate when said average
transmission power is greater than said allowable
transmission power.

The transmission rate control method according to
claim 28, wherein said first layer is instructed to
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increase the transmission rate when said average
transmission power is smaller than said allowable
transmission power by a predetermined amount or
more.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a mobile sta-
tion communication apparatus, a base station communi-
cation apparatus and a radio communication method
which are used in digital radio communication.

Description of the Related Art

[0002] In digital radio communications. as circuit-
switching systems for a plurality of mobile station appa-
ratuses to concurrently communicate in the same fre-
quency band. multiple access communication systems
have been applied, examples of which are Time Divi-
sion Multiple Access (TDMA) and Code Division Multi-
ple Access (CDMA). In the use of TDMA techniques,
multiple access communications are performed by
transmitting and receiving assigned slots to which infor-
mation signals are divided. In the use of CDMA tech—
niques, multiple access communications are performed
using spread spectrum communications in which infor-
mation signals are spread over a broad frequency band
to transmit, as compared to original frequency band.
using a Direct Spreading (DS) system. In the use of DS
techniques, information signals are multiplied by a
spreading code.
[0003] On the other hand. in radio communications,
duplex systems such as Frequency Division Duplex
(FDD) system and Time Division Duplex system have
been applied conventionally for the purpose of improv-
ing communication efficiencies. For example, in the
TDD system which is also called Ping-Pong system,
communications are performed by dividing transmission
time and reception time in the same radio frequency
band.

[0004] In the case of the TDD system, since the same
frequency band is used for transmission and reception,
fading variations of transmitted signals and received
signals are the same ( frequency correlation character-
istic of fading variations is 1). In addition. when trans-
mission and reception are switched shortly enough,
since fading variations of transmitted signals and
received signals are almost the same (time correlation
characteristic of fading variations is high), it is possible
to perform in a mobile station apparatus transmission
power control using a received power level (hereinafter,
also referred to as received level) from a base station
apparatus , which is called open-loop power control.
Further, in the case where a base station apparatus has
a plurality of antennas. the base station may apply
transmission diversity in which optimal antennas are
selected corresponding to the received level at each
antenna. In this case, the mobile station apparatus does
not need to perform space diversity, thereby enabling
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the mobile station apparatus to be miniaturized.

[0005] In specific applications, the multiple access
communication system such as TDMA and CDMA and
the communication system such as FDD and TDD are
combined. In particular, a CDMA/TDD system is consid-
ered to be used widely in future, because this system is
capable of efficiently increasing the number of system
users. '

[0006] As transmission power control in this
CDMA/TDD system. open-loop power control may be
used. When reverse and forward link communications

are performed by the open-loop power control, a refer-
ence for controlling one link is changed by controlling
another link. In other words, the transmission power

control is affected by a variation of received signal level
due to, for example. fading. and therefore resulting in
the inconvenience that the transmission power control is
often unstable.
[0007] Therefore. with respect to the CDMA/TDD sys-
tem. as disclosed in Japanese Patent Application H7-
221700, there has been proposed the method in which
a base station apparatus transmits a pilot signal of
which power level is known'asconstaitt', and based on
the pilot signal, a mobile station apparatus performs
transmission power control with higher accuracy.
[0008] In addition. the introduction of TDMA structure
to the communication method in the above-mentioned

CDMA/TDD system has been proposed in order to
decrease interference in the system. Further, in such a
communication method of CDMA/TDD system with
TDMA structure, there has been proposed the use of
control channel called broadcast channel or" perch
channel (hereinafter referred to as broadcast channel)
including transmission power control information and
other information. In this case, a pilot channel signal
which is transmitted in known constant power is not
present. and an interval of reverse link slot and forward
link slot is sometimes long depending on a subframe
configuration due to TDMA structure. Therefore. it is not
possible to apply the transmission power control dis-
closed in the above-mentioned application directly. thus
remaining the. problem that transmission power control
and base station transmission diversity are not per~
formed properly. Such a problem is actualized in a sys-
tem applying asymmetry transmission system in which
the number of forward link slots and that of reverse link

slots are different. This problem is explained specifically
below.

[0009] FIG.1A and FIG.1B are frame structure dia-
grams in the case where each user performs asymme—
try transmission using four slots of one reverse slot and
three fonNard slots in the CDMA/TDD system with
TDMA structure. FIG. ‘IA illustrates a frame structure

composed of one reverse slot (81) and three fomard
slots (82 to S4) in this order. F IG.1 B illustrates a frame

structure composed of three fonrvard slots (S1 to $3)
and one reverse slot (54) in this order.
[0010] In the case of the frame structure as illustrated
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in FIG.1A, 'since‘ forward slot 32 is present next to
reverse slot St, base station transmission diversity and
transmission power control are effectively performed
using a received level of reverse link signal. However, in
the CDMA/TDD system with TDMA structure, since the
base station apparatus communicates with a plurality of
users assigning slots in one frame. an interval of for-
ward link S4 and following reverse link St becomes
long. In other words, a delay corresponding to a plurality
of slots occurs until next transmission after measuring a
received level of forward link signal to reflect in the next
transmission, and therefore. the performance deterio-
rates largely when fading varies rapidly. and accuracy of
open-loop power control in the mobile station is low-
ered.

[0011] On the other hand. in the case of the frame
structure as illustrated in FIG. 18. since forward slot 83
is present next to reverse link slot 54. open-loop power
control is performed effectively using a received level of
forward link signal. However. since an interval between
reverse slot 84 and following fomard slot St becomes
long. base station transmission diversity and accuracy
of transmission power control deteriorate.

SUMMARY OF THE INVENTION

[001 2] An objectof the present invention is to‘provide
a mobile station communication apparatus. a base sta-
tion communication apparatus and a radio communica-
tion method which do not lower performances of
transmission power control and base station transmis-
sion diversity in a communication method of a
CDMA/rDD system with TDMA structure in which com-

munications are performed using a subtrame, having a
plurality of slots, as a unit.
[0013] In order to achieve the above-mentioned
object, according to the present invention, in a
CDMA/TDD system with TDMA structure communica-
tion system using a subtrame having a plurality of slots.
a mobile station measures a quality of a broadcast
channel signal in forward link received immediately
before transmitting a traffic channel signal in reverse
link, and based on the measurement result, controls
transmission power in reverse link. While. based on

TPC information received from the mobile station appa-
ratus or appropriately corrected reverse link signal. a
base station apparatus performs transmission diversity
and transmission power control in forward link.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other objects and features of
the invention will appear more fully hereinafter from a
consideration of the following description taken in con-
nection with the accompanying drawing wherein one
example is illustrated by way of example. in which:

FIG.1A and 18 are frame configuration diagrams in
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a conventional CDMAfTDD system with TDMA
structure;

FIG.2 is a block diagram illustrating a configuration
of a mobile station apparatus in a communication
system using a radio communication apparatus
according to an embodiment of the present inven-
tion;

FlG.3 is a block diagram illustrating a configuration
of a base station apparatus according to the above
embodiment:

FIG.4 is a frame configuration diagram used in the
communication system according to the above
embodiment: and

FIGS is a block diagram illustrating a configuration
of another base station apparatus according to the
above embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0015] Communication apparatuses according to an
embodiment of the present invention will be described

in the following with reference to accompanying draw-
ings.

[0016] FIG.2 is a block diagram illustrating a configu-
ration of a mobile station apparatus in a communication
system using a radio communication apparatus accord-
ing to the embodiment of the present invention. This
mobile station apparatus is principally composed of one
or a plurality of antennas 101, receiver 100. transmitter
105 and transmission/reception slot control section 110.
[0017] Receiver 100 has traffic channel CDMA
demodulator 102, broadcast channel CDMA demodula-

tor 103, and SlR(Signal Interference Ratio) measuring
section 104. Transmitter 105 has fonNard link TPC bit
generating section 106. slot construction section 107.
CDMA modulator 108, and transmission power control
section 109. Transmission/reception slot control section
110 controls receiver 100, transmitter 105 and transmis-
sion/reception slots. .

[0018] FIG.3 is a block diagram illustrating a configu-
ration of a base station apparatus in a communication
system using the radio communication apparatus
according to the embodiment of the present invention.
This base station apparatus is principally composed of
antenna 201, receiver 200. transmitter 204, and trans-
mission/reception slots control section 208.
[0019] Receiver 200 has CDMA demodulator 202 and
forward link TPC bit demodulation section 203. Trans-

mitter 204 has traffic channel CDMA modulator 205.
broadcast channel CDMA modulator 206 (common to
all users), and transmission power control section 207.
Transmission/reception slot control section 208 controls

receiver 200. transmitter 204 and transmission/recep-
tion slots. .

[0020] Operations in the communication system with
the mobile station and base station each having the
above-described configuration will be described next.
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[0021] A received signal received at antenna 101 at a
mobile station apparatus side is adjusted at transmis-
sionlreception slot control section 110. and input to traf-
fic channel CDMA demodulator 102 and broadcast
channel CDMA demodulator 103. Traffic channel CDMA
demodulator 102 demodulates received data. Broad-
cast channel CDMA demodulator 103 demodulates for-

ward link transmission power control information and
reverse link interference power information which are
inserted to a broadcast channel, while outputs the
demodulated signal to SIR measuring. section 104.
Based on the input signal. SIR measuring section 104
measures a reception quality to recognize channel con-
dition. SIR measuring section 104 further outputs the
measurement result to fomard link TPC bit generating
section 106 and transmission power control section 109
in the transmitter. This SIR measurement result is used

for fonNard link closed-loop transmission power control
at fomard link TPC bit generating section 106. while
used for reverse link open-loop transmission power con-
trol at transmission power control section 109. In other
words. based on the input SIR measurement result. for-
ward link TPC bit generating section 106 generates for-
ward link TPC bit to be transmitted to the base station

apparatus so as to output to slot construction section
107. Further. based on the SIR measurement result,
transmission power control section 109 performs trans-
mission power control.

[0022] Slot construction section 107 sequentially con-
structs slots of reverse link transmission data. while
inserts a TPC bit input from fonivard link TPC bit gener-
ating section 106 to a specific slot. The transmission
data subjected to such a slot construction is modulated
at CDMA modulator 108. and transmitted in transmis—
sion power control section 109 at the power correspond-
ing to the measurement result input from SIR
measuring section 104.
[0023] On the other hand. a received signal received
at antenna 201 at a base station apparatus side is
adjusted at transmission/reception slot control section
208. and input to CDMA demodulator 202 to demodu-
late received data. FonNard link TPC bit demodulation
section 203 demodulates forward link TPC bit inserted

to the received signal to output to transmission power
control section 207.

[0024] Forward link transmission data is demodulated
at traffic channel CDMA modulator 205. and transmitted

at transmission power control section 207 at transmis-
sion power level determined by the received fonNard link
TPC bit. Broadcast channel CDMA modulator 206 con-

currently modulates data to be transmitted in a broad-
cast channel. The broadcast channel is a channel used

commonly to all users in the same frequency band as in
a traffic channel and with different spreading code from
that of the traffic channel. The data subjected to the
CDMA modulation is transmitted from antenna 201. In

addition. broadcast channel signals are transmitted at
almost constant power and not subjected to transmis-
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sion power control.

[0025] With respect to transmission power control per-
formed in the communication system configured as
descried above. a detailed description is given below
using a frame configuration diagram illustrated in FIG.4.
FIG.4 illustrates an example of an asymmetry transmis-
sion system in which one frame has four subframes
each having four slots of one reVerse slot and three for-
ward slots. In this system, communications are per-
formed according to the CDMA/TDD system. each
subframe is assigned for a different user and all frames
are divided using sublrames according to the TDMA
structure.

[0026] In forward link, the base station apparatus
transmits broadcast channel signal 16 to all users. This
broadcast channel signal includes forward linktransmis-
sion power information and reverse link interference
power information, so that the mobile station apparatus
receives these information to use a measurement of
SIR in forward link.

[0027] As illustrated in FIG.4. broadcast channel sig-
nal 16 is provided at all forward slots over the entire of
one frame. In the case of user #1, broadcast channel

signal 1 6 is also transmitted in fon~ard link slot 15 which
is present before assigned four slots 11. 12. 13 and 14.
The mobile station apparatus dose not monitor SIR of
the traffic channel signal. but measures SIR of broad-
cast channel signal 16 at slot 15 positioning immedi-
ately before reverse link 11. so that the mobile station
recognizes immediately previous channel conditions.
Further. as the measurement methods. a received
power level of the broadcast channel signal may be

‘measured instead of SIR; The SIR measurement or

received power level measurement may be performed
also using the traffic channel signal. The mobile station
apparatus performs the transmission power control for
signals in reverse link slot 11 corresponding to the
measurement result. while inserting the TPC bit to
reverse link slot 11 in order to be used for closed-loop
transmission power control using SIR for forward link in
the base station apparatus.
[0028] Thus. in the case where an interval of a fonrvard
link slot and a following reverse link slot becomes long in
the TDMA structure. the mobile station apparatus is
capable of performing transmission power control with
high accuracy by monitoring a broadcast channel signal
at an appropriate timing. and the base station apparatus
is capable of performing transmission power control and
base station transmission diversity with high accuracy.
Further. since the mobile station apparatus has a
CDMA demodulator for despreading a signal of control
channel (broadcast channel), the mobile station appara-
tus is capable of monitoring the signal of control channel
(broadcast channel) more assuredly.
[0029] On the other hand. the base station apparatus
performs closed-loop transmission power control in for-
ward link slots 12. 13 and 14 by demodulating the TPC
bit transmitted in reverse link slot 11.

lPR2018—01474

Apple Inc. EX1002 Page 294

 



IPR2018-01474 
Apple Inc. EX1002 Page 295

a . ' . 7

[0030] Thus. it is possible to combine open-loop trans-
mission power control in reverse link and closed-loop
transmission power control in forward link to achieve the
transmission power comrol. Therefore. it is possible to
perform transmission power control appropriate enough
for both reverse link and forward link even in the case

where fading varies rapidly. thereby enabling transmis-
sion power control accuracy to be further improved.

[0031] A broadcast channel signal is transmitted in
forward link from the base station apparatus. However.
it is not necessary to transmit the broadcast channel
signal in all slots in forward link. When the broadcast
channel signal is transmitted at least in a slot immedi-
ately before a reverse link slot, it is possible to pr0vide
sufficient transmission power control to the mobile sta-
tion apparatus of the present invention.
[0032] In addition. it is possible to insert information,
such as forward link transmission power information
and reverse link interference power information. to the
broadcast channel signal. Therefore. the use of the
broadcast channel signal enables the mobile station
apparatus to combine the open-loop power control by
measuring a power level of a received signal as previ-
ously described and closed-loop power control. For
example, a base station apparatus inserts information
indicative of transmission power of broadcast channel

- signal to the broadcast channel signal. A mobile station
apparatus acquires the forward link power information
using the broadcast channel signal. and obtains a differ—
ence between a base station transmitted broadcast

channel power level and an actually transmitted power
level. thus enabling the mobile station to estimate chan—
nel conditions with high accuracy. Such processing may
be combined with the closed-loop power control which
uses. for example. TPC information received from the
base station.

[0033] Specifically. the transmission power of a mobile
station apparatus (Tms) in the case of performing such
a control is obtained using, for example, an equation as
follows:

Tms=(Pbts+Ptpc)+(Tbts- Hms)

where Pbts is target received power in a base station
apparatus. Ptpc is corrected power corresponding to
TPC bit of closed-loop power control from the base sta-
tion apparatus, Tbts is (estimated) transmission power
of base station apparatus transmitted broadcast chan-
nel signal. and Rms is received power of broadcast
channel signal in the mobile station apparatus.
[0034] In other words. the mobile station apparatus
performs the closed-loop power control in reverse link
using the target received power in the base station
apparatus (Pbts) and the corrected power based on the
TPC bit obtained in forward link (Ptpc). while obtains a
difference between estimated transmission power of
base station transmitted broadcast channel signal
(Tbts) and received power of the broadcast channel sig-
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nal so as to add to the transmission power.
[0035] Information on the estimated transmission
power of base station transmitted broadcast channel
signal (Tbts) is' inserted to forward link from the base
station. and the broadcast channel signal is transmitted
at least in a fowvard link slot positioning immediately
before a transmission slot in reverse link. In other words.
the base station apparatus is controlled to transmit the
broadcast channel signal to which transmission power
information is inserted at such a timing.
[0036] Since the mobile station thus performs trans-
mission power control by combining the open-loop
power control and the closed-loop power control, the
accuracy of the transmission power control is further
improved.
[0037] In addition. this embodimem describes about

an example of a system where asymmetry transmission
is performed using one reverse slot and three forward
slots. However, it may be possible to design the assign-
ment of slots for forward link and reverse link flexibility
depending on a system. For example. it may be possible
to assign first to fourth slots respectively to reverse link.
forward link. reverse link and fonrvard link. or to reverse
link. reverse link, forward link and toward link.

[0038] When the transmission diversity in a base sta-
tion apparatus is considered. it is preferable to assign at
least a head slot of each subframe to reverse link and
further at least a final slot of each subframe to fonNard

link. This is because the base station apparatus needs
a reverse link slot signal from a user assigned to the
subframe before transmitting a forward link slot to the
user in order to perform transmission diversity in for-
ward link. Since the assignment is performed in such a
manner that the head slot of each sLbframe is always
used in reverse link and the final slot of each subframe

is always used in forward link. the mobile station appa-
ratus can monitor a broadcast channel signal in a for-
ward link slot immediately before a reverse link slot. and
the base station apparatus can perform the transmis-
sion diversity using received signals from the mobile
station apparatus assuredly.
[0039] The base station apparatus for performing
such transmission diversity is explained using FIG.5.
FIG.5 is a schematic block diagram illustrating an exam-
ple of a configuration of a base station apparatus in a
communication system using multiple access communi-
cation apparatuses.
[0040] This base station apparatus is principally com-
posed of a plurality of antennas. such as. 401 and 402.
receiver 400. transmitter 405 and transmission/recep-
tion slot controlling section 409.
[0041] Receiver 400 has CDMA demodulator 403,
and antenna received power comparator 404. Transmit-
ter 405 has traffic channel CDMA modulator 406 and
broadcast channel CDMA demodulator 408. which is
common to all users, and antenna selection control sec-
tion 407. Transmission/reception slot control section
409 adjusts transmission slots and received slots
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respectively for transmitter 400 and receiver 405.

[0042] Signals received at antenna 401 and antenna
402 are input to CDMA demodulator 403 to demodulate
data. and also input to antenna received power compa-
rator 404, provided in parallel to CDMA demodulator
403, to monitor. Antenna received power comparator
404 outputs an antenna control signal to antenna selec-
tion control section 407 so that an antenna under the
best channel condition is selected.

[0043] Transmission data is modulated at traffic chan-
nel CDMA modulator 406. input to antenna selection
control section 407. and transmitted from antennas 401
and 402. Corresponding to the antenna selection con-
trol signal input from antenna received power compara-
tor 404, transmission power for each antenna is
controlled. and thereby the selection between transmis-
sion antennas for respective users is controlled. The

comparison of received power at each antenna is per-
formed by measuring received level of the traffic chan~
nel signal in reverse slot 11 illustrated in FIG.4. to
compare. The measurement result is reflected in the
transmission of traffic channel signals in slots 12. 13
and 14. While, a broadcast channel signal is modulated
in broadcast channel CDMA modulator 408 and trans-

mitted from the antenna in the same way as traffic chan-
nel signal. However, the antenna selection control is not
performed for the broadcast channel signal.
[0044] In addition, there has been proposed a system
applying a CDMA/TDD system in Joint—Detection sys-
tem. In this system, open-loop transmission power con-
trol is performed in fonivard link based on a reverse
signal received in a base station apparatus. In the trans-
mission power control of the present invention, it is pos-
sible to perform open-loop transmission power control in
reverse link using the broadcast channel signal, and
also perform open—loop transmission power control in
fowvard link using the reverse link traffic channel signal
subjected to the transmission power control. Therefore.
the present invention is applicable to the system apply-
ing CDMA/TDD system in Joint-Detection system.
[0045] In addition, system designs and modifications
are facilitated by that the assignment in a subframe is
fixed in such a manner that the head slot is assigned for
reverse slot and the final slot is assigned for forward
slot. and that a broadcast channel signal is transmitted
only in the final slot for fonivard link. In other words, since
it is enough for the base station apparatus to transmit a
broadcast channel signal only in a specific slot, it is pos-
sible to change a slot assignment of each subframe
easily. thereby enabling the system to be designed flex-
ibly.
[0046] For example, according to the present inven-
tion. it is possible to correspond to both a system in
which symmetry transmission is performed and another
system in which asymmetry transmission is performed
by fixing a slot for a broadcast channel signal and
changing the assignment for fonrvard slots and reverse
slots. Further. it is possible to apply the present inven-
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tion to a public network system with high generality in
which frame configurations are standardized. Further-

more, according to the present invention, it is possible to
easily correspond to a system in which a slot assign-
ment is different for every subframe or in which each
mobile station is controlled to belong to a specific base
station.

[0047] As described above. according to the mobile
station communication apparatus. base station commu-
nication apparatus, and radio communication method of
the present invention. it is possible in the CDMA/TDD
system with TDMA structure to perform base station
transmission diversity and transmission power control
with high accuracy, and to follow propagation path vari-
ations of both forward link and reverse link even when

fading varies rapidly, thereby resulting in improved com-
munication qualities.
[0048] The present invention is not limited to the
above described embodiments. and various variations

and modifications may be possible without departing
from the scope of the present invention.
[0049] This application is based on the Japanese Pat-
ent Applications No.HE|10-027711 filed on January 26,
1998 and No.HEI10—252991 filed on September 7,
1998, entire contents of which are expressly incorpo-
rated by reference herein. '

Claims

1. A mobile station communication apparatus com-
prising:

communication control means(110) for per—
forming a communication in a CDMA/TDD sys-
tem with a TDMA structure with a base station

communication apparatus using a subframe
having a plurality of slots;

received quality measurement means(104) for
measuring a quality of a broadcast channel sig-’
nal in forward link which is received immedi-

ately before transmitting a traffic channel signal
in reverse link; and reverse link transmission

power control means(109) for
controlling transmission power in reverse link
based on the measurement result in said
received quality measurement means.

2. A mobile station communication apparatus com-
prising:

communication control means(110) for per-
forming a communication in a CDMA/TDD sys-
tem with a TDMA structure with a base station

communication apparatus using a subframe
having a plurality of slots:
CDMA demodulation means(102.103) for
receiving both a traffic channel signal and a
broadcast channel signal transmitted from the
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base station communication apparatus in for-
ward link to respectively despread with different
spreading codes;

received quality measurement means(104) for
measuring a quality of the broadcast channel
signal in forward link which is received immedi-
ately before transmitting a reverse link signal,
after said CDMA demodulation means demod-

ulates said broadcast channel signal;
reverse link transmission power control
means(109) for controlling transmission power
in reverse link based on the measurement

result in said received quality measurementmeans.

The mobile station communication apparatus
according to claim 1. wherein said communication
control means(110) uses a first slot in fon~ard link
and a final slot in reverse link in a subframe.

The mobile station communication apparatus
according to claim 1, wherein said apparatus fur»
ther comprises forward link TPC bit generating
means(106) for generating a TPC bit. which is used
in transmission power control in the base station
communication apparatus . based on the measure-
ment result in said received quality measurement
means. '

A base station communication apparatus compris-
ing:

communication control means(208) for per-
forming a communication in a CDMA/TDD sys-
tem with a TDMA structure with a mobile

station communication apparatus using a sub-
frame having a plurality of slots;
broadcast channel signal transmission
means(206) for transmitting a broadcast chan-
nel signal. common to all users, in fonlvard link;
reception means(202) for receiving in reverse
link a signal subjected to transmission power
control based on a received quality of said
broadcast channel signal; and
transmission power control means(207) for
controlling transmission power of transmission
data in forward link.

The base station communication apparatus accord-
ing to claim 5. wherein said communication control
means(208) uses a first slot in forward link and a
final slot in reverse link in a subframe.

The base station communication apparatus accord-
ing to claim 5. wherein said broadcast channel sig-
nal transmission means(206) transmits a broadcast
channel signal only in a specific slot in fonivard link.
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The base station communication apparatus accord-
ing to claim 5. wherein said transmission power
control means(207) acquires TPC information,
which is generated in the mobile station communi-

cation apparatus based on the received quality of
said broadcast channel signal, from a traffic chan-
nel signal in reverse link. and based on the acquired
TPC information. controls transmission power in
forward link.

The base station communication apparatus accord-
ing to claim 5. wherein said transmission power
control means(207) controls transmission power in
forward link based on a quality of a signal received
in said reception means.

A radio communication method in which a base sta-
tion communication apparatus and a mobile station
communication apparatus each comprises commu-
nication control means for performing a communi-
cation in a CDMA/TDD system with a TDMA
structure mutually using a subframe having a plu-
rality of slots, said method comprising the steps of:

transmitting in said base station communica—
tion apparatus data using a traffic channel.
while transmitting a broadcast channel signal
common to all users using a broadcast chan-
nel; _
measuring in said mobile station communica-
tion apparatus a quality of said broadcast chan-
nel signal which is received in forward link
immediately before transmitting a reverse link
signal. after said broadcast channel signal is
CDMA demodulated, and based on the meas-

urement result. performing transmission power
control, while inserting a TPC bit to a traffic
channel signal to transmit in fonNard link; and
performing, in said base station communication
apparatus whiCh receives said traffic channel
signal, transmission power control based on
the acquired TPC bit.

A radio communication method comprising the
steps:

providing both a base station communication
apparatus and a mobile station communication
apparatus with communication control means
for performing a communication in a
CDMA/TDD system with a TDMA structure
mutually using a subframe having a plurality of
slots;
performing in said mobile station communica-

tion apparatus open loop power control based
on a received duality of a broadcast channel
signal received immediately before transmitting
a reverse link signal, while generating a forward
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link TPC bit based on the received quality of
said broadcast channel signal: and

performing in said base station communication
apparatus closed loop power control based on
the received TPC bit. 5
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(57) Abstract
A reception quality measurement section (108) measures the reception quality, a bit judging section (1 l 1) judges whether the TPC bit

is 0 or 1, an amplitude reading section (112) reads the ratio of the amplitude of the signal other than the TPC bit to that of the TPC, a
cumulating section (1 l3)judges the change and changed amount of the transmission power on the assumption that the code of the TPC bit is
a change of the transmission power and that the amplitude ratio is the changed amount of transmission power and gives a transmission
amplifier (104) an instruction, and a multiplying section (1 l4) multiplies the amplitude of the signal other than the TPC bit by a correction
value corresponding to the reception quality and determines the amplitude of the TPC bit.
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