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(9) and (24) indicated below.

The US has been elected by the expiration of 19 months from the priority date (Article 31).
A copy of the International Application as filed (35 U.S.C. 371 (¢) (2))
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b. ®  has been communicated by the International Bureau.
¢. O is not required, as the application was filed in the United States Receiving Office (RO/US).
6. X AnEnglish language translation of the International Application as filed (35 U.8.C. 371(c)(2)).
a. M  isattached hereto,
b. OO  has been previously submitted under 35 U.S.C. 154(d)(4).
7. 1 Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3))
a. O  are attached hereto (required only if not communicated by the International Bureau).
b. [ have been communicated l;y the International Bureau,
c. O  have not been made; however, the time limit for making such amendments has NOT expired.

d. [0  have not been made and will not be made.

8. [0 AnEnglish language translation of the amendments to the ¢laims under PCT Article 19 (35 U.S.C. 371(c)(3)).
9. K  An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)).
10. [  An English language translation of the annexes to the International Preliminary Examination Report under PCT
Article 36 (35 U.8.C. 371 (c)(5)).
11. [ A copy of the International Preliminary Examination Report (PCT/IPEA/409).
12 ® A copy of the International Search Report (PCT/ISA/210).

Items 13 to 20 below concern document(s) or information Included:

13. & An Information Disclosure Statement under 37 CFR 1,97 and 1.98.
14, ® An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
15. [ A FIRST preliminary amendment.
16. [0 A SECOND or SUBSEQUENT preliminary amendment.
17. [0 A substitute specification.
18, [ A change of power of attdmey and/or address letter.
19. [ A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825.
20. [ A second copy of the published international application under 35 U.S.C. 154(d)(4).
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THIS ArpucATien SR BT of ©CT/d POl {06t 08/02 /_oo
fechnical Field
The present invention relates to a communication
terﬁinal apparatus, base station apparatus, and
radio communication method to be used in a cellular

communication system.

Background Art

Inacellular communication system, onebasestation
performs radio communication with a plurality of
communication terminals simultaneously, and therefore,
as demand has increased in recent years, so hag the need
for higher transmission efficiency.

One technology that has been proposed for increasing
the transmission efflciency of a downlink from a base
station to a communication terminal is HDR (High Data
Rate). HDR is a communication method whereby a base
stationperforms scheduling forallocating communication
resources to communication terminals by time division,
and also gets a transmission rate for each communication
terminal according to the downlink channel quality.

The operations by which a base station and
communication terminals performradiocommunicationwith

HDR are described below. First, the base station

IPR2018-1557
f), HTC EX1002, Page 12
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transmits a pilot signal to each communication terminal.
Each communication terminal esfimates the downlink
channel quality u31ng a CIR (desired carrier to
interference ratio) based on the pllot 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, and modulation 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, 16QAM, 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
gsystem are predetermined according to a combination of

packet length, modulation method, and coding method.

Eachcommunicationterminal selectsacombinationwhereby

communication can be performed most efficiently with the
L

current downlink channel quality, and transmits a DRC

.signal indicating the selected communication mode to the

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

IPR2018-1557
HTC EX1002, Page 13
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communication terminal, the base station sets a
transmission rate for each communication terminal, and
sends asignal to eachcommunicationterminalviaacontrol
channel indicating communication resource allocation to
each communication terminal. Generally, taking
improvement of system transmission efficiency into
consideration, communication resources are allocated
wifh 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 theﬁ 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
data to acommunication terminal other than communication
terminal A.

In this way, data transmission efficiency has
conventionally been increased for the overall system by
setting a transmisslon rate for each communication
terminal according to channel quality by means of HDR,

and performing communication resource allocatlon with

priority to a communication terminal with a high

transmission rate at which communication is possible.
However, 1f the communication mode determined by
a communication terminal is received erroneously by the

base station due to deterioration of the channel

IPR2018-1557
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conditions on the uplink from the communication terminal

to the base station, or the like, the base station will
transmit data using that erroneous mode. As the

determined communication mode and the communicatlion mode

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 tl 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
communicationmededetermined by acommunicationterminal
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

IPR2018-1557
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the present invention, with respect to information, among
informationindicativeofdownlink channel quality, which
has a possibility of decreasing the downlink throughput
when the information i1s received erroneously in a base

5 station, a communication terminal provides such
| information with less susceptibllity to errors in the
propagatlion path to transmit. It is thereby possible to

prevent the downlink throughput from decreasing.

10 Brief Description of Drawings
FIG1}/EE’a graph illustrating DRC signal selection
frequency infa base station;
FIG.;/is a block diagram showing a configuration
of a base station according to Embodiment 1 of the present

e

15 invention; .~

a

4
FIG.ﬂ/is a block diagram showing the configuration

SOTOHO SUISECDT

of a communicgtion terminal according to Embodiment 1
of the pr%?éit invention;
FIG.4 is a drawing showing the contents of the
20 transmission poWer table provided in a communication
terminal accogding to Embodiment 1 of the present
invention; ’
FIG.5 is a block diagram showing another
“configuration/of a base station according to Embodiment
25 1 of the yé;ent invention;
FIG.6 is a block diagram showing the confiquration

of a communication terminal according to Embodiment 2

of the present invention;

IPR2018-1557
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FIanjfpaﬁdrawing showing the contents of the code
word table provided in a communication terminal according
to Embodiment 2 of the present invention;

FIG.BK;s/nglock dlagram showing the configuration

5 of abase station according to Embodiment 3 of the p_resent
" invention; ,

FIG.Q,{Q/a block diagram showing the configuration
of a communication terminal according to Embodiment 3
of the present invention;

10 FIG.lE/}B’é block diagram showing a configuration
of abase station according to Embodiment 4 of the present
invention;

FIG.}I'"‘\}_.SVa block diagram showing the configuration
of a communication terminal according to Embodiment 4

15 of the present invention;

SO0TRHhD SO9aB800T

FIG.l is a block diagram showing another
‘ configquration of a base station according to Embodiment
| 4 of the pregeht invention;

FIG.13 is a block diagram showing the configuration

20 of a communication terminal according to Embodiment 5

"
o

of the pre;ﬁpf invention;
FIG.\l is a block diagram showing the configuration

of a communication terminal according to Embodiment 6
_ - _
of the presiprinventlon;
25 FIG.lSjj‘ablockdiagramshowingthecmnfiguration
of the CIR signal creation section of a communication
terminal according to Embodiment 6 of the present

invention;

IPR2018-1557
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FIG. 16\}31,\&"1’31001( diagram showing the configuration
of the CIR signal creation section of a communication
terminal according to Embodiment 7 of the present
invention; and .-~

e
5 ' FIG.17 &s a block diagram showing the configuration
" of the CIR signal creation sectlion of a communication
terminal according to Embodiment 8 of the present

invention.

10 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)

15 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-numbered DRC signal, and allocates communication

20 resources with priority to the communication terminal
that transmitted that selected DRC signal. Thus, DRC
signal selection frequency is as shown in FIG.1l. FIG.1
is a graph illustrating DRC signal selection frequency
'in a base station. In this figure, numbers 1 to 5 are

25 used as DRC numbers, with a higher number representing
a proportionally better channel quality.

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

gsignal, the greater 1s the frequency of its selection

IPR2018-1557
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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 chaﬁnel 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
qualityisgoodtendstobéselectedwithgreaterfrequency,
there is a high probability that downlink throughput will
fall if a DRC Eignal indicating that downlink channel
quality is good is received erroneously. Also, since a
DRC signal indicating that downlink éhannel quality is
poor tends to be selected with lower frequency, there
islittleeffectof producinga fall indownlink throughput
if a DRC signal indicating that downlink channel Quality
is poor is receilved erroneously.

Thus, a communication terminal according to
Embodiment 1 of the present invention transmits at

L
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
invention excludes DRC signals with reception power lower
than a predetermined threshold value in performing
communication resource allocation.

| IPR2018-1557
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FIG.2 is a block diagram showing a configuration
of a base station according to Embodiment 1 of the present
invention.

In FIG.2, an allocation section 101 determines
communication resource allocation to each communication
terminal based on DRC signals excluding DRC siénals
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
transmit data coding method to an adaptive coding section
103, and indicétes 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 result&ng Bignal to the adaptive modulator 104. The
gdaptive 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

| IPR2018-1557
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adaptive modulator 104, and outputs the resulting signal
to a multiplexer 108.

Amodulator 106 modulates a pilot signal and outputs
it to a spreading section 107. Spreading section 107

spreads the 6utput signal from the modulator 106, and

- outputs the resulting signal to the multiplexer 108.

The multiplexer 108 performs time multiplexing of
tﬁespreadpilotsignalwiththespreaddownlinktransmit
data at predetermined intervals, and outputs the
resulting signal to a transmit RF section 109. The
trangmit RF section 109 converte the frequency of the
output signal fromthemultiplexer 108 to radio frequency,
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 éignal 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

IPR2018-1557
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from the despreading section 113 and extracts the DRC
signal, and outputs this signal to theallocation section
101.
The reception power calculation section 115
5 measures the reception pdwer of the despread DRC signal,
which is output to the unused DRC detection section 116.
In the unused DRC detection section 116 1s set a
predetermined threshold value, asdescribedlater herein,
and a DRC signal of reception power lower than this
10 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
detectionsection 116 are provided for each communication

15 terminal. Fromeach demodulator 114 a DRC signal for the
corresponding communication terminal is output, and from
each unused DRC detection section 116 a detection result
for the corresponding communication terminal is output.

FIG.3 ig a block diagram showing the configuration

20 of a communication terminal according to Embodiment 1
of the present invention. InFIG.3, a communication mode
determinationsection20ldetermines acommunicationmode
indicating a combination of modulation method and coding
‘method based on a CIRmeasured by a CIRmeasurement section

25 219 described later herein, and outputs the result to
aDRCsignalcreationsection202. Thecommunicationmode
determination section 201 also indicates the downlink

receive data demodulation method to an adaptive

IPR2018-1557
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demodulator 216, and indicates the downlink receive data
decodingmethod to an adaptive decodingsection 217, 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 sectlion 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
correspondencebetween DRC numbers and transmission power
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 spreades 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 pllot signal,

IPR2018-1557
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and butputs the pilot signai that has undergbne
traanission power control to the multiplexer 210. The
pilot power controller 209 also outputs the pilot Bigna;
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, and outputs the resulting signal to a duplexer
212.

The duplexer 212 transmits the output signal from
the transmit RF section 211 as a fadio 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 recelve RF section 214.

The receive RF section 214 converts the frequency
of the radio frequency signal output from the duplexer
212 to baeeband, and outputs the resulting signal to a
despreading section 215 and a despreading section 218.

Despreading section 215 despreads the data
component of the baseband signal and outputs theresulting
signal to the adaptive demodulator 216. The adaptive
demodulator 216 demodulates the output signal from

despreading section 215 in accordance with thedirections

IPR2018-1557
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of the communication mode determination section 201, and
outputs the resulting signal to the adaptive decoding
gsection 217. The adaptive decoding section 217 decodes
the output signal from the adaptive demodulator 216 in
accordance with the directions of the communication mode
determination section 201, and obtains receive data.

DesPreadingsection218‘despreads'thepdiot slgnal
component of the baseband signal and outputs theresulting
signal to a CIR measurement section 219. The CIR
measurement section 219 measures the CIR of the pilot
éignal 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,
ig 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

frequency by the transmit RF section 109, and transmitted

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

received by the antenna 213 of the communication terminal,

IPR2018-1557
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passes through the duplexer 212, and is
frequency-converted to baseband by thereceive RF section
214. The pilot signal component of the baseband signal
is despread by despreading section 218, and output to
5 the CIR measﬁrement section 219.
Next, in the CIR measurement section 219, the CIR
of the pilot signal output from despreading section 218
isheasured;andbasedcnltheCIR,thecommunicationmode
is determined by the communication mode determination
10 section 201. Then a DRC signal with a number
corresponding to the communication mode is created by
the DRC signal creation section 202.
The DRC signal is modulated by modulator 203, spread
by spreading section 204, and output to the DRC power

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

SOTOHO" SUS96B00T

signal transmission power is controlled based on the
transmission power of the pilot signal output from the
pilot power controller 209, and the ratios of pilot signal
transmission power to DRC signal transmission power set
20 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
25 of the present‘invention.
The transmission power table 206 shows the
correspondence between DRC numbers and DRC signal

transmission power, set so that the higher the DRC number,

IPR2018-1557
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the higher is the transmission power. Here, ﬁumbers 1
to 5 are used as DRC numbers, with a higher number
representing a proportionally better downlink channel
guality. 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 transmisslon power.

As explained above, the frequency of selection by
the base station tends to be proportional to the downlink
channel quality iﬁdicaﬁed by a DRC signal, and therefore
in this embodiment, transmission power 1is higher, and
susceptibility to errors lower, the better the downlink
channel quality indicated by a DRC signal. As a result,
the probabllity of a DRC signal that indicates that
downlink channel quality is good belng received
erroneously can be made lower than the probability of

a DRC signal that indicates that downlink channel quality

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 get in the
transmission pbwer 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

Jinthemiddle of DRC numbers 1 to 5 is taken as areference,

IPR2018-1557
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and DRC gignals indicating a iower number than DRC number
3 are tfansmitted at lower transmission power than the
pilot signal transmission power, while DRC aigﬁals
indicating a highef number than DRC number 3 are
5 transmitted at higher transmission power than the pilot
" signal transmiséion.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 correspondingtx)a DRC signal
10 with DRC number 3) are transmitted at lower transmission
power than the pllot signal transmission power, while
DRC signals indicating a better channel quality than the
predetermined ghannel quality are transmitted at higher
transmission power than the pilot signal transmission
15 power.

Thus, with this embodiment, by getting DRC signals
for which transmission power is increased and DRC signals
for which transemisslion power is decreased in comparison
with conventional DRC signal transmission power (here,

20 that is, pilot signal transmission power), and making
the total of DRC signal transmission power increases and
decreases“io dB, it is possible to make DRC signals
indicatiné that downlink channel gquality is good
‘proportionally less susceptible to errors while keeping

25 average DRC signal transmission power constant compared

withagonventionalsystem. That is to say, it is possible
to proportionally reduce susceptibility to errors of DRC

signals indicating that downlink channel quality is good

IPR2018-1557
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without reducing uplink capacity compared with a
conventional system.

Also, since, in this way, DRC signals indicating
that downlink channel gquality is poor (DRC signals with
DRC numbers i‘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
tefminal 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 guality
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
DRCsignaltransmissionpowercanlxamadelowerthanthat
high transmission power, enabling communication terminal
power consumption to be greatly reduced.

As the frequency of selection by a base station is
low to beginwith for a DRC signal indicating that downlink
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 guality is good (DRC signals with
DRC numbers 4 and 5 in FIG.4) are transmitted at higher

transmission power than in a conventional system.

IPR2018-1557
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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 gstation. Also, due to pilot
Bigﬁal tfansmission power control that 1is performed
constantly onanuplink, the transmissionpower of apilot
signaltransmittedfromzacommunicationterminallocated
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
transmission power is obtained by having the transmission
power of the pilot signal output from the pilot power
controller 209 adjusted in accordance with the ratios
sét in the transmission power table 206. Then, in the
DRC powertcontroller 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

DRC signal creationsection 202 totheDRC power controller

IPR2018-1557
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205 is 5, the transmission power of the DRC Bigﬁal 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.

The DRC 8ignal that has undergone transmission power
control is mﬁltiplexed 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.

The radio signal transmitted from the communication
terminal isreceivedby theantennalllofthebasestation,
and input to the receive RF section 112 via the duplexer
110. The signal input to the receive RF gection 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
despreading sectionl1ll3 is demodulated, and the DRC signal
is extracted and output to the allocation section 101.

Herﬁ, since a DRC signal indicating that downlink
channel quality is poor is transmitted by a communication
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

IPR2018-1557
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allocathnlisperformedbase&culanerroneouslfreceived
DRC signal, downlink throughput will fall.

Thus, in the reception power calculation section
115, the recéption power of the despread DRC signal is
measured, and is output totheunused DRC detectionsection
116. The lowest reception power at which an error does
not occur in a DRC signal indicating that downlink channel

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
DRC detection section 116, a DRC signal of reception power
lower than this threshold value is detected, and fhe
detectlon result is output to the allocation section 101.
A DRC signal detected by the unused DRC detection section
116 is a DRC signal that is not uséd 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, inabasestationaccording tothis embodiment,
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

erroneously is excluded. That is tosay, inabasestation
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according to this embodiment, a notification signal
susceptible to errors is excluded in determining downlink
communication resource allocation. Therefore,
accordingtoabasestationof this embodiment, even though

a DRC signal indicating that downlink channel quality

is poor 1s transmitted at lower transmission power than

in a conventional system, it is possible to prevent
communication resource allocation from being 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
signals indicating that downlink channel quality is 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
communicatlon resourceallocationbeingdetermined based
on an erroneous DRC signal, and so to prevent a fall in
downlink throughput.

A bage station according to this embodiment may also

be configured as shown in FIG.5. FIG.5 is a blockdiagram

"showing another configuration of a base station according

to Embodiment 1 of the present invention. That is to say,
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 theilir detailed

' epranations are omitted.

In FIG.5, the likelihood calculation section 301
calculates a likelihood that indicates the probable
degree 0of certainty of a DRC sgignal, 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 likelih6od 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 obtalned when a base station according to

this embodiment is configured as shown in FIG.5.

(Embodiment 2)

In acommunication terminal according to Embodiment
2o0f thepresent invention, thebetter 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
éignal is converted with respect to other DRC signal code

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

of a communication terminal acéording to Embodiment 2

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

communication terminal according to this embodiment is

5 configured in such away that themodulator 203, spreading

- section 204,bRCpowercontrollerZOS,andtransmission

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

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

and spreadingsectlion404. 1Inthe followingdescription,

10 parts identical to those in FIG.3 are assigned the same
reference numerals as in FIG.3 and thelr detailed

explanations are omitted.
The code word selector 401 refers to the code word
table 402, con\;erts a DRC signal created by the DRC signal

15 «creation section 202 to a predetermined code word, and

ZRTORDT SO0368007

outputs the code word to modulator 403. Modulator 403
modulates the codeword and outputs it to spreadingsection
404. Spreadingsection 404 spreadstheoutput signal from
modulator 403 and outputs the resulting signal to a
20 multiplexer 210.
Next, the operation of a communication terminal
according to this embodiment will be described.
Fir;t, the contents set in the code word table 402
will be described. FIG.7 1is a drawing showing the
25 contentsof thecodewordtableprovided inacommunication
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 codé words after DRC signal

conversion, set so that the higher the DRC number, the
larger is the code word minimum distance 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

gquality. 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 1s 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 dlffers with fespect to all other
codewords. Tobespecific, thecodeword for aDRC signal
with DRC number 5 is #1111111117, and this code word
#111111111" differs by a minimum of 6 bits when compared
with any of the code words corresponding to DRC gignals
with DRC numbers 1 to 4. Therefore, the code word minimum
distance of the code word for a DRC signal with DRC number
51is 6. Se.milarly, the code word minimum 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

IPR2018-1557
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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 give a 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.

The spread code word is multiplexed with a pilot signal

by a multiplexer 210, frequency-~converted to rédio

. 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, accérding.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 1s converted with respect to
other DRC signal code words before being transmitted,
and therefore it ispossibletomakeDRC signals indicating
that downlink channel quality is good proportionally less

L
susceptible to errors, and to reduce the error occurrence

rate of DRC signals for which the probabllity of selection

by a base station is high. By this means it is possible
to reduce the possibility of communication resource
allocation being determined baséd on an erroneous DRC

signal, and so to prevent a fall in downlink throughput.

IPR2018-1557
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Also, according to this embodimeﬁt, it is possible
to reducé 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

communication resourceallocationbeingdetermined based

on an erroneous DRC signal without increasing
communication terminal power consumption.

Moreover, according to this embodiment, it is
pogsible 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

confiquration 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 occurregnce of DRC signals that ére excluded when
communication resource allocation is determined, and a
communication terminal according to Embodiment 3 of the
present invention rewrites the contents of a transmission
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

IPR2018-1557
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of a base s_tat‘ion according to Embodiment 3 of the present
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
5 detection_rate calculation section 501, control signal
creation section 502, modulator 503, and spreading
section 504. In the following description, parts
idénticaltothoseinFIG.zareassignedthesamereference
numerals as in FIG.2 and thelr detailed explanations are
10 omitted.
In FIG.8, the detection rate calculation section
501 calculates the rate of detection by the unused DRC
detectionsectionll16 andoutputs theresult tothecontrol
signal creation sectidn-soz. That is to say, the
15 detection rate calculation section 501 calculates the

rate of occurrence of DRC signals that are excluded when

ZO0TF0HT"SUI68007T

communication resource allocation is determined. Based
onthe detectionrate, thecontrol signal creationsection
502 creates a control signal for table rewriting
20 (hereinafter referred to as “table rewrite signal”),
which isoutput tomodulator 503. Modulator 503 modulates
the table\rewrite signal and outputs it to spreading
section 504. Spreading section 504 spreads the output
'‘signal frommodulator 503 and outputs theresulting signal
25 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

IPR2018-1557
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communication terminal according to this embodiment is
config&féd.by further providing.the configuration shown
in FIG.3 with a despreading section 601, demodulator 602,
and table rewriting section 603. In the following

5 description, parts identical to those in FIG.3 are
assignedthesémereferencenumeralsas:thIG.Bandtheir
detailed explanations are omitted.

In FIG.9, despreading section 601 despreads a

% baseband signal using the spreading code used to spread
% 10 thetablerewritesignal, andoutputs theresultingsignal
U\ﬁ to the demodulator 602. The demodulator 602 demodulates
_ﬁ% the output signal from deépreading section 601 and

E:ﬁ extracts the table rewrite signal, which is output to
o the table rewriting section 603. The table rewriting
@ 15 section 603 rewrites the contents.of the transmission
}ﬁ power table in accordance with the table rewrite signal.

Next, the procedure for transmission/reception of
‘8ignals between the base station shown in FIG.8 and the
communication terminal shown in FIG.9 will be described.
20 First, in the detection rate calculation section
501 of the base station, the detection rate of the unused
DRC deteﬁtion section 116 is calculated and is output
tothecontrolsignalcreationsection502. The detection
'rate can be calculated, for example, from the number of

25 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

IPR2018-1557
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detection rate calculated by the detection rate
calculation section 501. If the detection rate
calculated by the detection rate calculation section 501
is greater than or équal to the threshold value, a table

rewrite signal ordering all transmission power values

. set in the transmilssion power table 206 to be increased

ls 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 sigﬁal
transmission power values to be increased simultaneously
from their cufrent 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
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 ;adio 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 recelve RF section
214. The baseband signal is despread by despreading

gsection 601 and demodulated by the demodulator 602, and

- IPR2018-1557
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the table rewrite signal islextracted. The extracted
table reﬁrite signal is output to the table rewriting
section 603. |

The contents éf the transmission power table 206
are -then rewritten by the table rewriting section 603
in accordénce 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

that the tablerewritingsection 603 rewrites the contents

of the transmission power table 206, but this embodiment

may also be applied to a communication terminal according
to Embodiment 2, and a configuration may be used whereby
the table rewriting section 603 réwrites 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 of a base station according to this
embodiment creates a table rewrite signal ordering all
code word minimum distances set in the code word table

L
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
greater than or equal tothe predetermined threshold value,
the control signal creation section 502 creates a table

rewritesignal that orders all codewordminimumdistances

IPR2018-1557
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of code words corresponding to DRC signals to be increased
simultaneously fromtheir current values. Then the table
rewriting section 603 rewrites the contents of the code
wordtable 402 in accordancewiththetablerewritesignal.

That is to say, the table rewriting section 603 rewrites

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

words all of whose code word minimum distances are larger
thén 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
that are excluded when communication resource allocation
is determined. 1In other words, in this embodiment,
transmission power table or code word table contents are
rewritten adéptively_in accordancé with variations in
the communicationenvironment. That is tosay, according
to this embodiment, when the communication environment
deteriorates and the rate of occurrence of DRC signals
that are excluded when communication resource allocation
is determined reaches or exceeds a predetermined
threshold value, the transmission power of eachDRCBignal
is increaged, 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 18 decided upon considering

IPR2018-1557
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approprilately the environment in which the
communication system is used.

Moreover, with this embodiment, it is also possible
to further set a second predetermined threshold valué
in the control signal creation section 502 to create a
table rewrite signal ordering all fransmission-power
values set in the transmission.power table 206 to be
decreased when the detection rate calculated by thé
detection rate calculation section 501 falls below this
gsecond threshold value. By this means, it is possible
to reduce DRC signal transmission power when DRC signal
reception quality becomes excessive, thereby enabling
communicationterminal power consumptiontobedecreased.

Furthermbre, in this embodiment, table rewriting
is performed based on the rate of detection by the unused
DRC detection sectidn 116, but it is also possible to

rewrite a table based on the digtribution of DRC signals

used in determining communication resource allocation

from among DRC signals transmitted from mobile stations,
so that that distribution is optimized. 1In 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

| IPR2018-1557
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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.

(Embodimeﬁt 4)

A communication terminal according to Embodiment
4 of the present invention transmits at higher
transmission power in proportion to CIR information that
indicates that downlink channel quality is good. A base
stationaccording to Embodiment 4 of the present invention
excludes CIR information for which the reception power
is lower than a predetermined threshold value in
performing communication resource allocation.

In above-descrlbed 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

8
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

; IPR2018-1557
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determination, a table for DRC signal creation, and so
forth to determine the communicdation mode and create a
DRC signal, there are the disadvantéges 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 transmisesion 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
gize to be reduced. BAlso, in this embodiment, it is
possible for CIR j.l.nformation for aplurality 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

: IPR2018-1557
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communication terminal according to this embodiment will
be described below. FIG.10 is a block diagram showing
a configuration of a base station according to Embodiment
4 of the present invention. Inthefollowingdescription 3

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, 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 regult of the detection is
output to the allocatlon section 704.

A despreading section 113, demodulator 701,
receptionﬁpower calculation section 702, and unused CIR
detection section 703 are provided for each communication
terminal. Fromeach demodulator 701 a CIR signal for the
corresponding communication terminal is output, and from
each unused CIR detection section 703 a detection result
for the corresponding communication terminal is output.

Theallocationsection704 determines communication

IPR2018-1557
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resource allocation to each communicat.ion terminal based
on CIR information indicated by CIR signals excluding
CIR signals detected by the unused CIR detecti.on sections
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 outpute 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 a combination of modulation method
and coding method, and outputs a signal indicating this
communicationmode toamodulator 706. Inaddition, based
on the determined communication mode, the communication
mode determination section 705 indicates the downlink
transmit data coding method to an adaptive coding section
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 from modulator 706
and outputs the resulting signal to a multiplexer 108.

FIG.11 is a block diagram showing the configuration
of a communicatidn terminal according to Embodiment 4
of the present invention. 1In the following description,

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

HTC EX1002, Page 48
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reference numerals as in FIG.3 and their detailed
explénations are omitted. |

Iﬁ.FiG.ll, a CIR informatibn creation section 801
creates a CIR signal indicating a CIR measured by a CIR

measurement section 219, and outputs it to a modulator

- 802 and CIR informatlion power controller 804. Modulator

802 modulates ﬁhe CIR signal and outputs it to a spreading
section 803. Spreading section 603 spreads the output
signal from modulator 802 and outputs the spread signal
to the CIR information power controller 804. The CIR
information power controller 804 refers to a transmission
power table 805 that shows the correspondence between
CIR level and transmission power, and controls the CIR
signal transmission power based on the transmission power
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
despread signal to acommunication mode detection section
808. The communication mode detection section 808
demodulates the output signal from despreading section

L
807 and detects the communication mode. Then, based on

‘the detected communication mode, the communication mode

detection section 808 indicates the downlink receive data
demodulation method to an adaptive demodulator 216 and

indicates the downlink receive data decoding method to

¢ (_,
)
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an adaptive decoding sectioh 217.

Nexﬁ, the procedure for transmission/reception of
geignals between the base station shown in FIG.10 and the
communicationtermiﬁalshowninFIG.llwillbedescribed.

-First, inthe communication terminal shown in FIG.11,
theCIRofthepilot signal output fromdespreadingsection
218 is measured by the CIR measurement section 219, and
a CIR signal is created by the CIR information creation
section 801.

The CIR signal is modulated by modulator 802, spread
by spreadingsection 803, andoutput totheCIRinformation
power controller 804. In the transmission power table
805, the correspondence between CIR level and CIR signal
transmissionpower isshowninthe samewayas inEmbodiment
1,setsu)thattheCIRsignaltransmiésionpowerincreases
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 1, the CIR signal
transmission power values set in the transmission power
table BOSQare 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

theratios set inthetransmission power table 805. Then,

IPR2018-1557
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in the CIR information power controller 804, the
transmission power of the CIRsignal output fromspreading
section 803 is adjusted to this obtained transmission
power, and a CIR signal that has been subjected to

transmlission power control is output to the multiplexer

210,

The CIRsignal that has undergone transmission power
control is multiplexed with the pilot signal by the
multiplexer 210, frequency—convertad.to.radio'frequency
by a transmit RF section 211, and transmitted to the base
stationas aradiosignal fromanantenna2l3viaaduplexer
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 gignal is
extracted and output to the allocation section 704. 1In

the reception power calculation section 702, the

‘reception power of the despread CIR signal is measured,

and 1s 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 ig 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

IPR2018-1557
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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 éach communication terminal is

determined based on the CIR shown by CIR signals remaining

~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
is output tothe communicationmode determination section
705.

In the communication mode determination section 705,
the communication mode 1s 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
communiéationmodeisnmdulataibynmdulator706,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 transmitteq to the communication
terminal as a radio signal from an antenna 111 via a
duplexer &10.

In the communication terminal shown in FIG.1l1l, 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
detection section 808, the output signal fromdespreading

section 807 is demodulated and the communication mode

IPR2018-1557
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isdetected,andbasedonthedétectedcommunicationmode,
the downlink receive data demodulation method is
indicated to the adaptive demodulator 216 and the downlink
receivedatadecodihgmethodisindicatmitotheadaptivé
decoding section 217.

Thus}accordingtx)thiéembodiment,asjlembddiment
1, the better the downlink channél quality indicated by
a CIR signal, the higher is the-transmission power at
which transmisslon 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
beingdeterminédbased(MlerroneousCIRinformation,and
so to prevent a fall in downlink throughput.

Also, according to this embodiment, as in Embodiment
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 downiink channel guality is
poor is transmitted at lower transmission power than in
a convent;onal system, it is possible to prevent
\communication resource allocation from being determined
based on erroneous CIR information.

A base station according to thils embodiment may also
be configured as shown in FIG.1l2. FIG.1l2 is a block
diagram showing another configuration of a base station
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according to Embodiment 4 of the present invention. 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.1l0 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 certalnty 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 1n a CIR signal indicating that downlink channel
quality 1s 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 configqured as shown in FIG.1l2.

(Embodiment 5)
In a communication terminal according to Embodiment

5of thepresent invention, thebetter thedownlink channel

IPR2018-1557
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quality indicated by a CIR 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.
5 ~ 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
coﬁmunication terminal according to this embodiment is
ek configured in such away that the modulator 802, spreading

(=

" 10 section 803, CIR information power controller 804, and
U

i transmiseion power table 805 shown in FIG.1l1l are replaced
g by a code word selector 1001, code word table 1002,
w modulator 1003, and spreading section 1004. 1In the
% following description, parts identical to those inFIG.11
E 15 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 to a predetermined code

20 word, and outputs it to modulator 1003. Modulator 1003
modulates the codewordand outputs it tospreadingsection
1004. Spreading section 1004 spreads the output signal
from modulator 1003 and outputs the resulting signal to
‘a multiplexer 210.

25 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

IPR2018-1557
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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
fromtheCIRinformationcreationsection 801 is converted
to a code 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 aéread 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, as in Embodiment
2, the better the downlink channel quality indicated by
a CIRsignal, 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, 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 resourceallocationbeingdetermined based
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on erroneous CIR informatioﬁ, and so to prevent a fall

in downlihk throughput.
Also,accordingtx:thisembodiment,asjlembodiment

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

transmisgsion power, thereby making it possible to reduce
the possibility of communication resource allocation
being determined based on erroneous CIR information
without increasing communication terminal power
consumption.

Moreover, according to this embodiment, as i1in
Embodiment 2, it is possible to change the degree of
insusceptibility to errors of code words corresponding
to CIR 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.

(EmbodimeFt 6)

A communication terminal according to Embodiments

6 to 8 of the present invention transmits with less

gusceptibility 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

IPR2018-1557
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of the present invention transmits with less
gsusceptibility to errors in the propagation path in
proportion to information that indicétes a broad value
within CIR information.

The meaning of “information for which the amount

- of change is large” and “information that indicates a

broadvalue” herecanbe illustratedby a specific example.
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"). 1In
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, 1f 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 1is
to say, the probability of downlink throughput falling
is higher.

Also, CIR information is normally converted to a

code wordkwith a limited number of bits before being

transmitted to a base station, and there are algo 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.

Lxﬁyv
3
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Thus, in Embodiments 6 to 8 of the present invention,
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
laige" (that is, “information that indicates a broad
value”) of CIR information 18 received correctly.

A communication terminal according to Embodiment
6 of the present inventlon is described below. A
communication terminal according to Embodiment 6 of the
present invention performs conversion to, and transmits,
a code word with a code length proportional to the value

of the upper digit in a CIR value.

FIG.1l4 is a block diagram showing the configuration
of a communication terminal according to Embodiment 6
of the present invention. 1In the following description,
parts identical to those in FIG.1l1l are assigned the same
reference numerals as in FIG.ll and their detalled
explanations are omitted.

In FIG.1l4, a CIR signal creation section 1101

converts a CIR valuemeasured by a CIR measurement section

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

the created CIRsignal toamultiplexer 210. Atthistinme,
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

IPR2018-1557
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value.

Next, the configuration of’the CIR signal creation
section 1101 will be described. FIG.15 is ablockdiagram
showing the configﬁration 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
to a 6-bit codingsection1203. A lower digit information
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
gection 12&01 (here, “8”) to a 6-bit code word, and outputs
the 6-bit code word toa timemultiplexer 1205. The 4-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

IPR2018-1557
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that the number of bits that can be ﬁsed to indicate a
CIR value is ten.

The time multiplexer 1205, by storing the 6-bit code
word in the first half of a slot and storing the 4-bit

codewordinthefollowinglatterhalfof theslot, 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
gsection 1207 spreads the output signal from the modulator
1206 and outputs the resulting signal to the multiplexer
210.

Next, theoperationof acommunicationterminal with
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"5 is converted to a 4-bit code

word.

_ IPR2018-1557
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Ae the number of different code words that can be
represented by 6 bits is 2%, and the nﬁmber of different
code words that can be represented by 4 bits is 2, the
code word minimum distance between code words can be made

5 . larger for code words represented by 6 bits. Therefore,
a code word represented by 6 bits is less susceptible
to.being mistaken for another code word than a code word
representedby 4 bits. That istosay, inthis embodiment,

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

Lt

ﬁ 10 susceptible to errors.

g Thus, with a communication terminal according to
% this embodiment, within the limitation of 10 bits

:ﬁ available to indicate a CIR value, by performing

Eﬁ conversion to a code word of a code length proportional
g. 15 to the value of the upper digit in a CIR value, it is
%g possible to perform trénsmiasion with insusceptibility
i

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
20 the propagation path, the probability of being able to
perform reception correctly at the base station is
pr0portioﬁallyhigheraccording1x>thevaluecxftheupper
digit in a CIR value, and the degree of error in CIR values
can be kept low. Thus, it is possible to reduce the
25 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
‘ IPR2018-1557
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and the lower digit value is qonverfed 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 dgreater
than the nunmber 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 communicatlon terminal according to Embodiment
7 of the present invention transmits with transmission
power increased in proportion to the value of the upper
diglt 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 thereforé only the CIR signal creation section 1101
will be described in the following description.

FIG.16 is a block diagram showing the configuration
of the CIR signal creation section of a commﬁnication
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.
The CIR signal creationsection 1101 shown in FIG.16
converts a CIRvaluemeasured by a CIR measurement section

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

IPR2018-1557
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increasing transmission power in proportion to the value
of the upper digit.

In FIG.16, a 5-bit coding sectioﬁ 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 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
and outputs the 5-bit codeword toamodulator 1304. 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 1303 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 diglt spreading section 1305 spreads the
output signal frommodulator 1303, and outputs the spread
sidnaltoanupperdigitpowercontroller1307. The lower
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
spreadingsectionl306 performtheir respectivespreading
processing using different spreading codes of the same

spreading factor. That is to say, the upper digit value

. IPR2018-1557
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of the CIR value and the lower digit value of the CIR
value are spread using different spfeading codes that
have the same spreading factor.

Based on the transmission power of a pilot signal
outéut from a pilot 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 undexrgone
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
multiplexer 1309. The actual transmisslon power control
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 indilcating the lower digit value of the CIR
value in the same time slot. That i1s to say, the code

multiplefer1309performscodemultiplexingofthesignal

indicating theupper digit value and thesignal indicating

the lowervdigit value.

Next, theoperationof a communicationterminal with
the above configuration will be described.
| In the upper digit power controller 1307, a signal

indicating the upper digit valueof a CIRvalue is adjusted

IPR2018-1557
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to a transmission power whose only predetermihed.value
is highér than the pilot signal transmission power. In
the lower digit power controller 1308, asignal indicating
the lower digit vaiue 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 transmissgion 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 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 communicationmode being determined inthe 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

;o IPR2018-1557
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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

performtransmissionwith insusceptibility toerrorsmade

| proportional to the upper digit value while keeping CIR

gsignal transmission power the same as in a conventional
syétem. That is to say, 1t ils 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 accqrding 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 c¢creation section 1101

will be described in the following description.

FIG.17 is a block diagram showing the configuration
of the CIR signal creation section of a communication
terminal according to Embodiment 8 of the present

invention. In the following description, parts

IPR2018-1557
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identical to those in FIG.15 or FIG.1.6 are assigned the
same reference numerals as in FIG.15 or FIG.16 and their
detailed explanations are omitted.

The CIR signal creation section 1101 shown in FIG.17

convertszaCIRvaluemeasuredbyzaCIRmeasurementsection

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

gpreading performed using a spreading code with a higher
spfeading factor in proportion to the value of the upper
digit.

In FIG.17, an upper digit spreading section 1401
spreads the output signal frommodulator 1303 and outputs
the resulting signal to a time multiplexer 1205, and a
lower digit spreading section 1402 spreads the output
signal from modulator 1304 and outputs the spread signal
to the time multiplexer 1205. At this time, the upper
digit sﬁreading section 1401 performs spreading
processing with a spreading code of the same kind as used
by the lower digit spreading section 1402 andwith a higher
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
thanthelgwerdigit value. Asaresult, insusceptibility

to errors in the propagation path is proportional to the

‘upper digit value.

Thug, 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

o IPR2018-1557
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perfbrmedtming a spreading code with a higher spreading
factor in proportion to the value of the upper digit in
a CIRvalue. 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
reduéethepossibilityofaulerroneouscommunicationmode
being determined in the base statioh.

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 féctbr 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 gent 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 1n one slot.

It is also possible to implemént the present
invention%ycombiningacommunicationterminalaccording
to above-described Embodiment 1 and a communication
terminal aécording to above-described Embodiment 2.
Moreover} it is also possible to implement the present
inventionbycombiningacémmunicationterminalaccording

to above-described Embodiment 4 and a communication

9
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terminal according to above-described Embodiment 5.
Furthermore,ji:isalsopossible}x)implementthepresent
invention by combining the respective communication
terminals according;to above-described Embodiments 6 to
8. In addition, it is also possible for the transmission
- power table provided in a communication terminél
according to above-described Embodiment 4 and the code
word table provided in a communication terminal according
to above-described Embodiment 5 to be rewritten as
appropriatebasédonacontrolsignalfromthebasestation
in the same way as in above-described Embodiment 3,

Also, in above-described Embodiments 1 to 8, a case
has been described where a pillot signal is
time-multiplexed, but above-described Embodiments 1 to
8 are not limited to this, and cah also be applied to
a case where a pilot signal is code-multiplexed.

Moreover, in above-described Embodiments 1 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.

Fur%hermore, in above-described Embodiments 1 to
5, the prédetermined 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.

o IPR2018-1557
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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 has been given in which a CIRvalue is represented

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

h However, this 1is not a limitation, and above-described

Embodiments 6 to 8 may all be implemented for CIR values
rebresented 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
indicatving 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, a value changing by 2 dB at a time is “information
forwhich the amount of change is large”. Withthismethod
to represent a CIR value of 7 dB, for example, CIR
informatipn 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
information indicatingédBwithgreater insusceptibility

to errors than the information indicating that there is

( { ( IPR2018-1557
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an increment of 1 dB, in the same way as in above~-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 sysktem in which communication resources
are allocated to ejach 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 st

‘tion apparatus of information that

indicates channel quality:

14

wherein gaid transmiytter transmits a notification
signal having informs
in a propagation pat
indicative of channgliguality, having a possibility of
decreasing the downlink throughput when the information
is received erroneously in saild base station apparatus.
2. The communication| terminal apparatus according to
claim 1, wherein said {ransmitter transmits with less
susceptibility to errors in a propagation path in

proportioP to a notification signal that indicates that

channel quality 1is good.

claim 2, wherein said transmitter transmits with

d"'a
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4. The pommunication terminal apparatus according to
claim 3, flurther comprising a controller that controls

transmissjion power of a pilot signalj;

1

wherkin said transmitter transmits with a

notificat:onaignalthatindicateschannelqualitybetter

table.

6. The communichtion terminal apparatus according to

claim 2, Yherein sald transmitter transmits after
performing convers\ion to a code word with a size of a
code wordminimum dikgtance proportional to anotification
signal that indicatles that channel quality is good.
7. The communication terminal apparatus according to
claim 6, further colgrising:

a table that ind\icates a correspondence between a

IPR2018-1557
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notificatipn signal and a code word; and

a rewriting device that rewrites contents of said
table in acdcordance 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. The communication terminal apparatus according to

claim 2, further comprising a determination device that

determines communication mode indicated by a

combination fmodulationmetﬁmdandcodingmethodbaaed
on channel quality;

wherein|{said transmitter makes a notifilcation
slgnal a signikl that /indicates a communication mode.

9. The comm catipn terminal apparatus according to

sald megas ment device measures pilot signal
reception quality; and

sald trandmitter makes a notification signal a
signal that indicates a pilot signal reception quality

value,

10. The communiktation terminal apparatus according to

claim 1, wherein
said measurement device measures pilot signal
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

islargewithin informationused to indicateapilotsignal
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reception guality value.

11. The cqmmunication terminal apparatus according to
claim 10, w erein saild transmitter transmits a

notification signal converted to a code word whose code

length is proportional to a value of an upper digit.

12, The compunication terminal apparatus according to

claim 10, wherein saild transmitter transmits a
notification |signal with transmission power increased
in proportion| to a value of an upper digit.

13. The commynication terminal apparatus according to
¢laim 10, whetein said fransmitter transmits a
notification| sjignal sprjead with a spreading code whose
spreading fa t-w 18 higher in proportion to a value of
an upper digit
14. A base

stAtion apparatus comprising:

a receivex that receives a notification signal
transmitted from the communication terminal apparatus
according to claim 1;
a measuremenht device that measures reception power
of a notification signal;
a detector thiat detects a notification signal whose
receptioncpower ie\less than a predetermined threshold

value; and

a determinatiqn device that determines downlink
communication resounce allocation using a notification
signal excluding a detected notification signal from a
received plurality offi notification signals.

15. The base station \apparatus according to c¢laim 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

. instructinyyacommunicationterminal apparatus torewrite

sald table pbased on a result of éomparison of a rate of
detection alnd a predetermined threshold value.
16. A basel station apparatus comprising:

a receliver that receives a notification signal
transmitted from the communication terminal apparatus
according tolclaim 1;

a measurement device that measures likelihood of
a notificati signal;
a detector\that detects a notification signal whose
likelihood i é 8 tHan a predetermined threshold value;

and

a dete nation device that determines downlink
communication resource allocation using a notification
signal excludiny a detected notification signal from a
received plurallity of notification signals.
17. The base sthtion apparatus according to ¢laim 16,

L
further comprising:

a calculator\ that calculates a rate of detection
by said detector;

a transmitter)\that transmits a control signal
instructingacommunicationterminal apparatus torewrite
said table based on a\result of comparison of a rate of

detection and a predetermined threshold value.
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18. A raflio communication method, wherein:
a communication terminal apparatus, when
transmittihg a notification signal to notify a base

station apparatus of information that indicates downlink

- channel qua ity, transmits a notification signal having

information| made less Busceptible to errors in a

propagation|{path, the information, among information
indicative df channel quality, having a possibility of
decreasing the downlink throughput when the information

is received ¢rroneously in said base station apparatus;

and
/ N
said ba tatiorn/determines downlink communication
resource al A in accordance with a notification
signal.

19. The radip commﬁnication method according to claim
18, wherein said communication terminal apparatus
transmits with less susceptibility to errors 1in a
propagation path in proportion to a notification signal

that indicates|that channel quality is good.

20. The radio ¢ommunication method according to claim

18, wherein said communication terminal apparatus

. measures pilot slgnal reception gquality, and tranasmits

a notification signal made less susceptible to errors
in a propagation path in proportion to information for

change is large within information

used, to indicate a\ reception quality value,
Mﬁ 7 , IPR2018-1557
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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

"ereation section 202 creates a DRC gignal 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

trangmissionpower,and,basedcn1thetransmissionpower
of th@ 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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APPLICATION FOR UNITED STATES PATENT
Declaration for Patent Application

As a below hamed inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next to my name. o )

I believe [ 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) bf the subject matter which is claimed and for which a patent is sought on '

the invention entitled: COHMUNICATION TERMINAL APPARATVS, BASE SGTATION APPARATVG , AND RAD(O
)wHMvaATwN METHo[

the specification of which 2 (file no
(check at least one) 3[x] isattached hereto '
47 ] wasfiledon a8 (5) U.S. Application Serial No,
6[ ] andwasamended
(if applicable)
7[x] was filed as PCT international application
Use thix 8 Number _PCT/IP(1/06654
portlon .
e entering 9 on __2/August/2001
L‘},‘t.‘j,f;. and was amended under PCT Article(s) 19 and/or 34
Paaper 10 on (if applicable).
1 fonal
2:;3:;3:: 11 priority date claimed in PCT International Application -
deslgnatl '
hevs. " JAPAN 2000-234420 2/August/2000
E‘; (Country) (Number) (Day/Month/Year Filed)
=3 JAPAN 2000-285405 20/September/2000
A5 (Country) (Number) (Day/Month/Year Filed)
']
T -
il (Country) (Number) (Day/Month/Year Filed)
i I hereby declare that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended,

bymny amendment referred to above.
™  Iacknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me which is material to
pa_tgnability 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 (s) for patent or inventor’s
cepiticate listed below and have also identified below any foreign application(s) for patent or inventor’s certificate or any PCT international
appfication(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
cafffer than that of the application(s) on which priority is claimed.

Prior (Foreign) Application(s) any Priority Claims Under 35 1.5.C, 119 Priority Clajmed
12a
[ ] (]
(Country) (Number) (Day/Month/Year Filed) Yes No
' [ ] [ ]
(Country) (Number) (Day/Month/Year Filed) Yes No

Priority Claim(s) from U.8, 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 this I hereby claim the benefit under Title 35, United States Code, 120 of any United States application(s) or
portion (o 1dentlty o ‘| PCT internationl application(s) designating the United States of America that is/are listed below and, insofar as
PCT application If the | the subject matter of each of the claims of this application is not disclosed in that/those prior application(s) in the
parent applieation Is | manner provided by the first paragraph of Title 35, United States Code §112, I acknowledge the duty to disclose

the U.§, Nationa! | to the United States Patent and Trademark Office all information known to me to be material to patentability as

phasaothe CT- | defined in Title 37, Code of Federal Regulations, §1.56 which became available between filing date of the prior

applicatlon application and the national or PCT international filing date of this application.
13 :
(U.S. Application Number) (U.S. Filing Date) Status (patented, pending, abandoned)

[ 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 B, Ledbetter, Reg. No. 28732: Thomas P. Pavelko, ch. No. 31689; and Anthony P, Venturino, Reg. No, 31674,
ALL CORRESPONDENCE IN CONNECTION WITH THI APPLICATION SHOULD BE SENT T

S5, D MIL. L.L.P,, 1615 L Street, N.W., Suite 850, Washington, D.C, 20036,
TELE 20 -5100, FACSIMILE (202) 408-5200,
‘ See page 2 for signature lines IPR2018-1557
©1998 Stevens, Davis, Miller & Mosher, L.L.P. ’ other side for instructions for completing this form
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IM"TRUCTIONS FOR COMPLETION OF THIS FO™M
line 1. Insert the :;ama titleias is used on th~ fication and in the assignment.

line 2 Ts optional but is provided so that you can use it to identify more readily an application prior to the time that the Patent Office application seria] number is
asgigned. We suggest that the specification, drawings and declaration alwaya bear a file number since it can help to get the papers together in case they become inadvertently
" separated. In instances where the sj&cciﬁcntiun 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 mssoclating it with the correct case.
fine 3 Check this box if the specification, clalms 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 acparately filed, ¢.g.,when the application was
originally filed without a signed declaration or where the Patent Office has required & new declaration because of # deficiency in the original declaration.  In such an
instance the Patent Office will require that Hnea 4 and 5 be completed with the filing date and application serial number already assigned. -

line 6 Is used in conjunction with line 5 but only when there have been one or more amendments to the ﬁpcclﬂcation or clalma, 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 7-11 Are for PCT (Patent Cooperation Troaty) cases and are used only when you are entering the U.S. Natlonal phase (Chapter I or IT) 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 Insert PCT International application number.
line 9 Insert date of filing of PCT International application. )
lines 10-11 Insert the date of all amendments filed in the PCT International application. Such amendments are optional, so this line at times will not be used.
line 12a Is uscd in the following instances:
1) If a single priority is belng claimed from a foreign application you need to list only the first-filed application; you do not need to Hst other countries if all

applications were filed within one year of the U.S. filing,

(ih 1f multiple priorities are belng 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, Exumple; if aspect A of the invention was disclosed in un application filed 11 months earlier in country X and aspect B was disclosed 9 months
carlicr in an application filed in country 'Y, then the applications in both countries X and Y must be identifled. Only the firgt 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.

(i)  If a non-priority application is being filed you must list a]] applications in all countries where correaponding foreign applications were filed more than one
year prior to the U.S. filing. This is so the Examiner can check to see if any of those applications were published or patented eurly enough to be prior art against the
U.5. application.

(iv) 1f there are more than two applications to be listed we suggeat that you type in on this form only “Sec attuched Schedule A” and then list all of the previous
applications on an attached sheet,

THUSeBELiT

lineed 2b Is used ta claim priorlty under 35 USC §119(¢) based on a provisional application filed within one year of the filing of the instant application. More than
ongifirovisional application may be identified provided neither was filed more than one year earlier,

link43 This block is used only in instances where there is a previously filed 1.5, non-provisional application which was copending at the time the present application
w%)r is being) filed.  that previous application could be a U.8. non-provislonal application or the National Phase of a PCT allocation. [n such a case the present
appfipation may be entitled to the priority of the previous application’s U.S, filing date (and consequently the foreign priority thereof) provided the present application is
identtfied 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
for each such prior application.

line 14 Type the inventor’s proper legal name in the order specified, e.g,, “John B. JONES” or “J, Bob JONES™ If the Inventor so prefers. [t is not acceptable to use
only Initials such as “J. B. JONES.”

[T

line 15 The inventor's “signature” may be his (or her) usnal 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 same order as on line 14, e.g., given name, middlc initial and Family name.

line 16 Insert the actual date of signature.

line 17 Insert simply the city and state or country, e.g., “Paris, France”, of the inventor’s [esidence, not citizenship. No street address or postal code is required on
this line.

line 18 Insert the inventor's citlzenship. The statement of citizenship (or subject of) is a statutory requirement (35 USC §115).  Simply the name of the country of
citizenship, e.g., “Japan” is sufficient, L

line 19 Insert the inventor’s matling address, The purpose of requiring the post office uddress 1a to enable the Patent Office to communicate directly with the

inventor if desired, such as in the casc of death of the U.S. altorney. It should be the address where the inventor customarily receives  his (or her) mail and should include
the postal code.  1f applicable it can be the inventor’s business address or address at place of employment.

Applicants are reminded that the U.S. Patent and Trademark Office has very strict requirements 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 revicw 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 §1.67(c).

Any handwrltien changes to the specification, claims or drawings must be In ink personally by all of the inventors prjor to signing the declaration and the adjacent
left margin must be initialed and dated by all of the inventors, e.g,, “IBJ 6-9-91". '

Please let us know if there are any questions regarding proper completion of thia 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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T he.

I i‘,

STEVENS; DAVIS, MILLER & MOSHEP _,.P.
" s declare that all staiements made herein of m

these staternents were made with the knowledge that w _ ..
- 18 of the United States Code, and that such willful statements may jeopardize the validity of the application or any patent issuing thereon.

knowledge are true and that all statements made on inform
(Ifalse statementa and the like so made are punishable by fin.

PAGE 2 OF U.S.A. DECLARATION FORM

1d belief are believed to be true; and further that
mprisonment, or both, under Section 1001 of Title

14a Typewritten Full Name (-p
of Sole or First Inventor | ~C¥) Kenichi _MIYOSHI
Given Name Middle Name Family Name
15a Inventor’s Signature W W
16a Date of Signature May ch % 2004
Month Day Year
17a Residence Yokohamg-shi Kanagawa JAPAN
“City Ay State or Province Country
18a Citizenship JAPAN ‘ )DX
19a Post Office Address : ihi
" (Insert complete mailing
address, including country) TAPAN
14b Typewritten Full Name

(Q“‘Ob Qsamu.

of Sole or First Inventor KATQ
Givep Name Middle Name Family Name
b 15h Inventor’s Signature WM/ /%m
2 16b Date of Signature March ) 200 %
m Month Day Year
(¥ 170 Residence Yokosuka-shi_. Kanagawa JAPAN
e} City ‘ State or Province Country
118 Citizenship JAPAN (J(Lpb(
| £319% Post Office Address _AG- . 2
§ iy (Insert complete mailing
} 5 address, including country)
-
{3 14c Typewritten Full Name @
Lk of Sole or First Inventor C?) - Junichi AIZAWA
3 Given Name Middle Name mily Name
fu 15¢ Inventor’s Signature W’L WUU-O\
16¢ Date of Signature IMay th % V9002
Month Day Year
17c¢ Residence Yokohama shi Kanagawa JAPAN
State or Province Countr
18c Citizenship JAPAN }*D)( ’
| 19c  Post Office Address
1 (Insert complete mailing
f address, including country)
|
14d Typewritten Full Name b
of Sole or First Inventor
Given Name Middle Name Family Name
15d Inventor’s Signature
l6d Date of Signaturc
Month Day Year
17d Residence
City State or Province Country
18d Citizenship
19d Post Office Address

(Insert complete mailing
address, including country)
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*Note to Inventor: Pleusc sign name on line 15 exactly us it appears in line 14 and Insert the actual dale of algning on ling 16.
| eapy of this page for identlfication and slgnatres for the addlilonal Inventors.

o © 1998 STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
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If there are more than four invenlors, please add a
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In ra the Application of

Inventors: Kenichi MIYOSHI, et al.

Application No.: New PCT Application

Filad; April 1, 2002

For: COMMUNICATION TERMINAL APPARATUS, BASE STATION

"APPARATUS, AND RADIO COMMUNICATION METHOD

CLAIM FOR PRIORITY

Asgistant Commissioner of Patents
Washington, D.C. 20231

Dear S8ir:

The benefit of thg filing date of the following prior
foreign application filed in the following forelgn country is
hereby requested for the above-identified application and the
priority provided in 35 USC 119 is hereby claimed:

Japanese Appln. No. 2000-234420, filed Augusat 2, 2000;

The International Bureau received the priority document

within the time limit, as evidenced by the attached copy of the

PCT/IB/304.
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It is requested that the file of thie application be marked
to indicate that the requirements of 35 USC 119 have beaen
fulfilled and that the Patent and Trademark Office kindly
acknowledge receipt of this document.

Regpectfully submitted,

,

Date: April 1, 2002 J 8 E. Ledbetter

Registration No. 28,732
JEL/tc

Attornay Docket No. L9285.02149

STEVENS DAVIS8, MILLER & MOSHER, L.L.P.
1615 L. STREET, NW, Sulte 850

P.0O. Box 34387 |

WASHINGTON, DC 20043-4387

Telephone: (202) 785-0100
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Priority number : 10107300  Priority date : 17.04.1998  Priority country : JP

(54) RADIO COMMUNICATION DEVICE AND TRANSMISSION RATE CONTROL METHOD

(57)Abstract: _
PROBLEM TO BE SOLVED: To properly control electric
power transmission from a base station to a mobile
station without being affected by the environment and
transmission rate of the mobile station.
SOLUTION: The communication terminal device
measures raception quality and reports the
measurement result to a base station device, which
switches the transmission rate by a transmission rate
switching control circuit 108 according to the report
result of the reception quality. Consequently, the
transmission rate begins to be switched once the

. reception quality of the communication terminal device
hecomes worse. Further, the transmission rate is
switched within a range wherein the quality of
interferance with others can be allowed according to the
state of the communication path between the
communication terminal device and base—station device.
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(54) CODE DIVISION MULTIPLEX MOBILE COMMUNICATION EQUIPMENT
(57)Abstract:

PROBLEM TO BE SOLVED: To send a transmission

‘parameter signal with high quality and to decode and

reproduce a transmission information signal without

miasing at a device of a recaiver side. | 8T b :
SOLUTION: In a CDMA cellular radio system, in the case i %1:““”_’“ l

of sending an information signal from a base station to a

mobile station by using plural channels simultaneously, or- 1 ] 5' e © - 21 T
the base station adds transmission parameter signals MAEOHEY, oy Ay
PS1, PS2, PS3 respectively denoting a transmission rate

of voice coded data sent through channels Cht, Ch2, on.t | e r - 7 ||
Ch3 and sends the resulting data. The transmission k

power per unit time of the transmission parameter B TRV Epe
signals PS1, PS2, PS3 is selected higher than —

transmission power of the voice coded data and a tme  °™ ! .11 . [ afge » - [
position of the transmission parameter signals PS1, PS2, 40Dy HRR

PS3 in a frame is made different among the channels

Ch1, Ch2, Ch3.
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| U.3. APPLICATION NUMBER NO. | ~ FIRST NAMED APPLICANT | ATIY.DOCKETNO, - |
10/089,605 Kenichi Miyoshi 1.928902149
I INTERNATIONAL APPLICATION NO, l
PCT/IPO1/06654
- | LA. FILING DATE PRIORITY DATE
Stevens Davis Miller & Mosher I =

1615 L Street N W Sulte 850 ' 08/02/2001 08/02/2000
Washington, DC 20036
CONFIRMATION NO. 3013
371 ACCEPTANCE LETTER

O 00000 00 A

*OC000000008314540"

Date Mailed: 06/21/2002

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.494
OR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in Its capacity as a
Designated Office (37 CFR 1.494) | has'determined that the above identified international application has met the
requirements of 35 U.8.C. 371, and is ACCEPTED for national patentability examination in the United States
Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

Q4/01/2002 04/01/2002
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), (c)(2) and DATE OF RECEIPT OF ALL 35 U.S.C.
(c)(4) REQUIREMENTS REQUIREMENTS

A Filing Recelpt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C.
371 REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN ABOVE. The filing date
of the above Identified application is the infernational fillng date of the International application (Article 11(3) and
35 U.8.C. 363). Once the Filing Receipt has been received, send all correspondence to the Group Art Unit
designated thereon.

The follbwlng items have been received:

U.S. Basic National Fes

Assignes Statement

Copy of refersnces cited in 1SR

Copy of the International Applicatfon
Copy of the International Search Report
Informatlon Disclosure Statements
Oath or Declaration

Request for Immediate Examination
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no, shown above (37 CFR 1.9)

INDIA L EVANS
Telephone: (703) 305-2936

PART 3 - OFFICE COPY

FORM PCT/DO/EO/Q03 (371 Acceptance Notice)
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THE UNITED STATES PATENT AND TRADEMARK OFFICE (:3; /(f:

In re the Application

Inventors: . K. MIYOSHI, et al. Art Unit: 2681

Application No.: 10/089,605

Filed: April 1, 2002

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

T FOR CORRECT

Asgistant Commissioner of Patents
Washington, D.C. 20231

Sir: . "/////;
e
Please iaﬁ///a Corrected Filing R.c.{ﬁif;efloctlng the correct

title as follows: ~-COMMUNICATION TERMINAL APPARATUS, BASE STATION
APPARATUS, AND RADIO COMMUNICATION METHOD-- and the additional
Priority data --JAPAN 2000-285405 filed SEPTEMBER 20, 2000--

A copy of the Filing Receipt with changes marked in red ink is

attached.
Respectfully submitted,
2 [t
Date: July 8, 20&2 J 8 E. Ledbetter
Ragistration No. 28,732

JEL/ spp

ATTORNEY DOCKET NO. L9289.02149
STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
1615 L Street, NW, Suite 850

P.0. Box 34387

Washington, DC 20043-4387

Talephone: (202) 785-0100

Facsimile: (202) 408-5200
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UNITED STATES PATENT AND TRADEMARK OFFIGE _ F Copis-

. COMMISBIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE
WagHINGTON, D.C. 20231

www.uspio.gov
uPPLICATION NUMBER | FILING DATE | GRP ART UNIT LFIL FEE REC'D IATI'Y.DOCKET.NO L DRAWINGS | TOT CLAIMS | IND CLAIMS |
10/089,605 04/01/2002 2684 890 928902149 17 20 2

CONFIRMATION NO. 3013

Stevens Davis Miller & Mosher CORRECTED FILING RECEIPT
1615 L Streat N W Suite 850

Washington, DC 20036 AT AT A

0C000000008670

Date Mailed: 08/05/2002

Receipt is acknowledged of this nonprovisional Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees transmitted by
check or draft are subject to collection. Please verify the accuracy of the data presented on this receipt. If an
error I8 noted on this Filing Recelpt, please wrlte to the Office of Initial Patent Examination's Filing
Recelpt Corrections, facslmile number 703-746-9196. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you recelved a "Notlce to Flle Missing Parts" for this application, please submit
any corrections to this Filing Recelpt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Flling Recelpt Incorporating the requested corrections (if
appropriate).

Applicant(s)

Kenichi Miyoshi, Yokohama-shi, JAPAN;
Osamu Kato, Yokusuka-shi, JAPAN;
Junichi Aizawa, Yokohama-shi, JAPAN:

‘Domestic Priority data as claimed by applicant
THIS APPLICATION IS A 371 OF PCT/JP01/06654 08/02/2001

Foreign Applications
JAPAN 2000-234420 08/02/2000

If Requlred, Foreign Filing License Grantad 08/04/2002

Projected Publication Date: 10/17/2002

Non-Publication Request: No

4y

Early Publicatlon Request: No

Title

COMMUNICATION TERMINAL APPARATUS BASE STATION APPARATUS AND RADIO
COMMUNICATION METHOD

IPR2018-1557
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Preliminary Class
455
LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED -

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued In all applications whera
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and fimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issug&d under 37 CFR 5.15(b). The license is subjact to revocation upon writtan notification. The
date indicated Is the effective date of the license, uniess an earlier license of similar scope has been granted
under 37 CFR 5.13 or'5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof
unless it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR
1.53(d). This license is not retroactive.

The grant of a license does not In any way lessen the responsibllity of a licensee for the security of the subject
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the
national security or the export of technical data. Licensees should apprise themselves of current regulations
especlally with respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls,
Department of State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Office of
Export Administration, Department of Commerce (15 CFR 370.10 (})); the Office of Foreign Assets Control,
Department of Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, If the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR
5.12, if a llcense is desired before the expiration of 8 months from the filing date of the application. If 6 months
has lapsed from the filing date of this application and the licensee has not received any indication of a secrecy
order under 35 U.S.C. 181, the licensee may foreign file the appfication pursuant to 37 CFR 5.15(b).
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Receipt is acknowledged of thls nonprovisional Patent Application. It will be considered in its order and you will be
notifled as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION whan inquiring abaout thls application. Fees transmiited by
check or draft are subject to collection. Please verlfy the accuracy of the data presented on this recelpt. If an
error is noted on this Filing Receipt, please write to the Office of Initial Patent Examination's Filing
Receipt Corrections, facsimile number 703-746-9195. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections (if
appropriate). '

Applicant(s)

Kenichl Miyoshi, Yokochama-shi, JAPAN;
Osamu Kato, Yokusuka-shi, JAPAN;
Junichi Aizawa, Yokohama-shi, JAPAN:

‘Domastic Priority data as claimed by applicant
THIS APPLICATION IS A 371 OF PCT/JP01/06654 08/02/2001

Foreign Applications DOCKETEDR
JAPAN 2000-234420 08/02/2000 . oV
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Non-Publication Request: No

Early Publication Raquest: No_
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.AM_ENDMENT TRANSMITTAL LETTER (Fa\rge Entity) ‘Docket No. /
Applicant(s): Kenichi MIYOSHI, et al. 4 DEC 1 6 2002 L9289.0214§//

Serlal No. Filing Da‘t"(;a‘, Examiner Group Art Unit

10/089,605 April 1, 2002 ’ Unassigned Unassigned

Invention: COMMUNICATION TERMINAL APPARATUS, BASE STATION APPARATUS, AND RADIO

The fea has been calculat:ed and is transmitted as shown below.

COMMUNICATION METHOD
TO THE ASSISTANT COMMISSIONER FOR PATENTS: HECE'VED
Transmitted herewith is an amendment in the above-ldentified application. DEC 1 § 2002

| CLAIMS AS AMENDED
CLA|M$ REMAINING HIGHEST # NUMBER EXTRA ADDITIONAL
AFTER: AMENDMENT PREV. PAID FOR CLAIMS PRESENT RATE FEE
TOTAL CLAIMS 8 - 20 = O[x  $18.00 $0.00
INDEP. CLAIMS 4 ; 3 " 1|x  $84.00 $84.00
Multiple Dependent Claims (check if applicable) 0 $0.00
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT $84.00

No additional fee s reqUIred for amendment.

A duplicate copy of this sheet is enclosed.

KX OO

A duplicate copy of this sheet is enclosed.
Xl Any additional filing fees required under 37 C.F.R. 1.18.

u Signature

James E. Ledbetter, Esq.
Registration No. 28,732

Please charge Déposlt Account No. in the amount of
A check in the amount of $396.00  to cover the filing fee is enclosed.

The Commissioner Is hereby authorlzed to charge payment of the following fees assoclated with this
communication or credit any overpayment to Deposit Account No, 194375

X  Any atent application processing fees under 37 CFR 1.17.
. /E ;i}\“ % \ 0‘;; Dated: December 16, 2002

STEVENS, DAVTS, MILLER & MOSHER, LLP
1615 L Street, N.W., Suite 850

Washington, DC 20036

Tel: 202-785-0100

Fax: 202-408-5200

CC:

| certify that this document and fee Is belng deposited
on with the U.S. Postal Service as
first class mall under 37 C.F.R, 1.8 and is addressed to the
Assistant Commissloner for Patents, Washington, D.C.
20231,

Slgnatun; of Person Malling Correspondence

Typed or Printed Name of Person MallldRPOABs A/
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AMENDMENT TRANSMITFAL LETTE}Large Entity) ‘Docket No.
Anplicant(s): Kenichi MIYOSHI, et al. _ 1.9289.02149

Serlal No, Filing Examiner Group Art Unit
10/089,605 April1,2 Unassigned Unassigned

Invention:. COMMUNICATION TERMINAL APPARATUS, BASE STATION APPARATUS, AND RADIO
COMMUNICATION METHOD

RECEIVED

E ASSI MISSIO . TENTS:
Transmitted herewlth Is an amendment in the above-Ildentified application. DEC 1 9.2002
The fee has been calculated and is transmitted as shown below. Technology Center 2600
| CLAIMS AS AMENDED
CLAIMé REMAINING HIGHEST # NUMBER EXTRA ADDITIONAL
AFTER AMENDMENT PREV. PAID FOR CLAIMS PRESENT RATE FEE
TQTAL CLAIMS 8 - 20 = 0]x $18.00 $0.00
INDEP. CLAIMS 4 - 3 = 11x  $84.00 $84.00
Muitiple Dependent Claims (check If applicable) O $0.00
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT $84.00

No additional fee is required for amendment.

Please charge Deposit Account No. in the amount of

A duplicate copy bf this sheet is enclosed.

A check in the amount of $396.00  to cover the filing fee Is enclosed.

The Commissioner Is hereby authorized to charge payment of the following fees associated with this
communication or credit any overpayment to Deposit Account No.  19-4375

A duplicate copy of this sheet is enclosed.

Bl Any additional filing fees required under 37 C.F.R. 1.16.

Any patent application processing fees under 37 CFR 1.17.

5 EN.M\ d& AM\/ Dated: December 16, 2002

Signature

K& OO

James dbetter, Esq.
Registration No. 28,732

STEVENS, DAVIS, MILLER & MOSHER, LLP

| certify that thls document and fee 18 belng deposlted
1615 LL Street, N.W,, Suite 850 , ‘ on with the U.S. Postgl Service as
Washington, DC 20036 first class mail under 37 C.F.R. 1.8 and Is addressed to the
Tel: 202-785-0100 Asslstant Commissloner for Patents, Washington, D.C.
Fax: 202-408-5200 20231,

Slenature of Person Mailing Correspondence
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /

In re the Application

Inventors: Kenichl MIYOSHI, et al.

Appln. No.: 10/089,605

Filed: April 1, 2002

¥or: COMMUNICATION TERMINAL APPARATUS, BASE STATION
APPARATUS, AND RADIO COMMUNICATION METHOD

PRE INARY MENT

RECEIVED
Asglstant Commissioner of Patents
Washington, D.C. 20231 | DEC 1 9 2002
Technology Center 2600

Sir:

Please amend the above-captioned application as follows:

IN THE CLAIMS

Please cancel claims 1-20 in favor of the following new claims

21-28:

— -QEIT (New) A gommunication terminal apparatus comprising:
a measurer that measures a downlink channel gquality and

outputs information that is genaerated in associatlon with said

downlink channel quality and composed of a plurality gf digits

including an uppe% digit and a lower digit)

a coder that encodes the information such that the upper digit
has a larger code word minimum distance than the lower digit; and
a transmitter that transmits the ancoded information to a base

statlon apparatus.
12/18/2008 RMEBRAHT 00000097 10083605

01 FC11201 84.00 0P 1
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¥

/)ﬂf/ (Naw) The communication terminal appﬁratul according to
claim,}If wherein the upper digit contains a most significant bit
of the information.

/;2{‘ (New) A communicatlon terminal apparatus comprising:

a measurer that measures a downlink channel quality and
outputs information that is generated in associatlion with said
downlink channel quality and composed of a plurality of digits
including an upper digit and an lower digit,

a coder that encodes the information such that the upper
digit is assigned a larger number of bits than the lower digilt; and

a transmitter that transmits the encoded information to a

base statlon apparatus.
:3;%’ (New) The communication terminal apparatus according to
claim 2%1 wherein tha upper digit contains a most significant bit

of the information.

4
Jaf/ (New) A coding and transmisasion method for use in a
communication system where a base statlon apparatus assigns a
downlink channel to each of a plurality of communication terminal
apparatuses on a time division basis, wherein saild aeach of a

plurality of communication terminal apparatuses:

2
IPR2018-1557
HTC)EX1OOZ,P%Q%225
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encodas information that is used for the assignment of the
downlink channel and composed of a plurality of digits including an
upper digit and a lower digit such that the upper digit has a
larger codé word minimum distance than the lowar digit; and

transmits the encoded information to sald base station
apparatus.,

v

/2{72 (New) The coding and transmission method according to
claim '; wherein the upper digit contains a most significant bit
of the information.

2\

. (Naw) A coding and transmission maethod for use in a
communicatlon system where a base station apparatus assigns a
downlink channel to each of a plurality of communication terminal
apparatuses on a time division basis, wherein sald each of a
plurality of communication terminal apparatusas:

ancodes Iinformatlion that 1s used for the asslgnment of the
downllink channel and composaed of a plurality of digits including an
upper digit and a'lower dlgit such that the upper digit 1s assigned
a 1arggr numbar of bits than the lower digilit; and

transmits tha encoded informatlion to sald base station

apparatus.

o IPR2018-£5§;
L\ HTC EX1002, Pagd.2:
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(Nawj The coding and transmission method according to
;k LFlaim(a# wherein the upper digit contains a most significant bit

1 of the information.--

|
| '!,_‘) IPR2016—15'57
e HTC EX1002, Page 227
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REMARKS
Original claims 1-20 are hereby replaced by new clnims‘21—28
to highlight additional patentable features of this invention.
Early. and favorable conslideration of this application 1is
respaectfully requestad.

)

Respectfully submitted,

% ol

3s E. Ledbetter
Reglstration No. 28,732

Date: December 16, 2002

JEL/spp
ATTORNEY DOCKET NO. L9289.02149

STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
1615 L Streaet, NW, Sulte 850

P.O. Box 34387

Washington, DC 20043-4387

Telephone: (202) 785-0100

Facsimile: (202) 408-5200
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In re the Application of

Invantor (s) Kenlichi MIYOSHI et al. Art Unit: 2684

Serial No.: ~ 10/089,605
Filed: April 1, 2002
For: . COMMUNICATION TERMINAL APPARATUS, BASE STATION

APPARATUS, RADIO COMMUNICATION METHOD

INFORMATIO L RE STATEMENT ‘RECE‘VED

Asglstant Commissioner of Patents FEB 06'um3
Washington, DC 20231

gchnology Center 2600

Dear Sir:
Pursuant to Rules 56 and 99, Applicants hereby call the attention of

the Patent Office to the art listed on the attached Form PTO 1449.
Applicants present this art so that the Patent Office may, in the

Eirst instance, determine any relevancy thereof to the presently claimed

invention, see Beckman Instruments, In¢. v, Chamtronics, 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 conslidered during the prosacution of this application and made

of record herein and appear among the "References Cited" on any patent to
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE G5O
In re the hpplication-of r
Invontora: Kanichi MIYOSHI, et al. Art Unit: 2684
Application No.: 10/089,605 |
April 1, 2002

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

INFORMATION DISCLOSURE STATEMENT

RECEIVED
Asaistant Commiasioner of Patents
Washington, DC 20231 MAR 3 1 2003
Dear Sir: \ Technology Center 2600

Pursuant to Rules 56 and 99, Applicantas hereby call the attention of the
Patent Office to the art listed on the attached Form PTO 1449. JP ‘113 and
JP ‘432 were cited in a Japanese Office Action dated January 7, 2003 (English
traz;mlntion attachaed) .

Applicants prasant this art so that the Patent Office may, in the first
instance, determine any relevancy thereof to the presently élnimad invention,

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

USPQ 355, 364 (5th Cir. 1970). Also see Patent Office Rulas 104 and 106,
Applicants respectfully requast that this art ba expresaly considered during the
prosecution of this application and made of record herein and appear among the

"References Cited" on any patent to issue harefrom.

il
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Searching PAJ .

PATENT ABSTRACTS. OF JAPAN

(11)Publication number : 08-223113
(43)Date of publication of application : 30.08.1996

+

1/1 ~—3

(51)Int.ClL HO4B  7/26

Ho4) 13/00
(21)Application number : 07-020824 _ (71)Applicant : NIPPON TELEQR & TELEPH CORP <NTT>
(22)Date of filing : 08.02.1995 (72Inventor :  OKAZAKI ISAO

KUDO EISUKE

OGOSE SHIGEAKI

{(54) MOBILE COMMUNICATION SYSTEM

(57)Abstract: _
PURPOSE: To provide a moblle communication system which reduces the power
control error in a mobile station and a base station even when there is large
variance in the reception signal power and effectively uses the radio wave.
CONSTITUTION: A base station 1-1 measures the reception gignal power In this
station 1-1 of the radio slgnal coming from a mobile station 1-2 and adds

subtraoting a required reception signal power in the base atation 1-1 from the

information of one or more bits corresponding to the value, which is obtained by T
=1
1

reception signal power In the base station 101, to the data frame (transmission
signal) from the base station 1-1 to the moblle station 1~2, When the data frame to
which this information is added is received by the mobile station 1-2, the mobile
station 1-2 agjusts the transmission signal power of the mobile atation 1-2 based
on this information.
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LEGAL STATUS
[Date of request for examination] 29.10.1999
[Date of sending the examiner's decision of rejection] 13.04.2001

[Kind of final disposal of application other than the
examiner’s decision of rejection or application converted
registration)

[Date of final disposal for application]

{Patent number]

[Date of registration]

[Number of appeal against examiner's decision of rejection]
[Date of requesting appeal against examiner's decision of
rajection]

[Date cf extinction of right]

L Copyright (C); 1998,2000 Japan Patent Office

http://www1.ipdl jpo.go.jp/PA1/result/detail/main/wAAAa1 9957DA408223113P1 htm
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Searching PAJ : ' ' 1/1 R—3

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 62-163432
(43)Date of publication of application : 20.07.1987

(51)Int.Cl. Ho4L 1/00

HO3M 13/00

HO4N  T7/13
(21)Application number : 61-004517 _ (M)Applicant : MATSUSHITA ELECTRIC IND CO LTD
(22)Data of filing : 13.01.1988 (72Inventor :  SHIGESATO TATSURO

(54) ENCODER

(57)Abstract:

PURPQSE: To dacrease the deterloration in plcture quality when many low-order
digits are missed by adding a dither (pseudo random number) to a quantized.
number of a picturse, separating the result into the high—order digit and the low-
order digit and sending tham.

CONSTITUTION: After a dither from a dither pattern generator 3 is added to n—bit
picture slemant information from an input 1, the result is separated into high—order
digits (n-m) bits and low~order digita (m) bits by a separator 4, they are subjected
to error cotrectlon coding by error corraction encodsrs 5, 8 respectively and the
result is sent to a transmission line 7. The high—-order digit passed through the
transmisslon lina 7 is inputted to an aerror correction device 8, whera the
information is subjected to arror correction and inputted to an integrator 10, When
no arror is detected from the low~order digit by an error detector 9, the result is
sent to the integrator 10 as it is, and if any error le detected, the information is
replaced into an m~bit specific pattern (e.g., 2m-1) and the result is sent to the
integrator 10. The signal decoded into n bits by the integrator is subjected to
subtraction of dither from a dither pattern generator 11 and the result is outputted
(13). Then even when many low-order digits are missed, no false profile is caused
and the deterioration of pisture quality is suppressed.

LEGAL STATUS
[Date of request for sxamination]
[Date of sending the examiner's decision of rajection]

[Kind of final disposal of application other than the
sxaminer's declslon of rejection or epplication converted
registration)

[Date of final disposal for application]

[Patent number]

[Date of registration]

[Number of appeal against examinar's decision of relection]

[Date of requesting appeal against examiner's decision of
rejaction)

[Date of extinction of right]
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(English Translation)

NOTICE OF REASON FOR REJECTION

Dispatch Date : - January 7, 2003

Japanese Patent Application Number ~ : No. 2000-285405

RECEIVED
MAR 3 1 2003
Drafting Date : December 20, 2002 .
\ Technology Center 2600
Examiner of Patent Office : Yousuke TANAKA
Attorney : Kimihito WASHIDA
Applied Provision : Section 29(2)

The present application is rejected for the following reason(s). An argument
against this office action, if any, may be filed within 60 days from the issue date of the

office action.

REASON(S)

The invention(s) as claimed in the following claim(s) of the present application
are rejected under the provision of Section 29(2) of the Japanese Patent Law, as the
present invention is readily conceivable to one of ordinary skill in the art, to which the
invention pertains, on the basis of invention(s) disclosed in the cited reference(s)
published, or invention(s) made accessible to public through electric
telecommunication line, in Japan or foreign countries prior to the filing of the present

application.
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Reference [Please refer to a list of cited reference(s).]

Claim(s) ' 1-6

Cited Reference(s) 1,2

Remarks:

Cited Reference 1 discloses a communication terminal apparatus and a coding /
transmitting method which measures the reception quality of a downlink channel,
generates control information having a plurality of digits based on the measurement
result, and then transmits the said information to a base station terminal apparatus.

Meanwhile as a publicly known technique, Cited Reference 2 (refer to Patent
Application Publication, Page 1, Right-bottom Column, Line 9 through Page 2,
Upper-left Column, Line 20) discloses a control technique wherein a plurality of bits
are separated into upper bits and lower bits when transmitting a plurality of bits of
signals via a propagation path which is not free from errors, and further wherein the
upper bits, which have an greater effect on accuracy of data than the lower bits, are
made less susceptible to errors.

The invention according to the claims of the present application 1s nothing more
than one which employs a communication terminal apparatus according to Cited
Reference 1 and uses a well-known technical means described in Cited Reference 2 as
a means for transmitting control information having a plurality of digits under a coding
/ transmitting method.

In addition, it is a well-known technical matter for a person skilled in the art to
widen code word distance and use a greater number of bits so that information sent

becomes less susceptible to errors.

There has not been found any further reason for rejection of this application except
for the above. If, however, any further reason 1s found in future, a further notice will

be issued.

- Cited Reference(s) 1. Japanese Laid-Open Patent Publication No. H8-223113

2. Japanese Laid-Open Patent Publication No. S62-163432
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%%ﬁ‘IN Sﬁ'“UNITED STATES PATENT AND TRADEMARK OFFIC
THADE,

In re the Applicatlon of

Inventor (8) 1 Kenichl MIYOSHI et al. Art Unit: 2684
Serial No.: 10/089,605

Flled: | April 1, 2002

Fora COMMUNICATION TERMINAL APPARATUS, BASE STATION

APPARATUS, RADIO COMMUNICATION METHOD

PETITION TO MAKE SPECIAL

Attn: ‘Offiqe of Petitions 'F?EE(:EEI\/EE[)

Assistant Commissioner of Patents
Washington, DC 20231 FEB 0 6 2003

8ir, iqphnology Center 2600

Applicants respactfully petition that the above-captioned
application be granted special status. The requirements of MPEP
saction 708,02 (VIIT) are complied with as follows:

(1) Please charge the petition fee set forth in 37 CFR
§1.17(1) to Deposit Account No. 19-4375.

(2) All pending claims (claims 21-28 submitted in a
Preliminary Amendment filled Decembar 16, 2002) are belleved to be
directed to a single invention; 1f the Office determines that all
the claims presented are not obviously directed to a =single
invention, Applic;nts agree to make an election without traverse as
a prerequlsite to the grant of special status.

(3) A pre-examihation search has bean made, and an
Information Disclosure Statement diracted thereto is attached. The

fleld of search i1s:
02/06/2003 CNGUYEN 00000001 194375 10089603
01 FCr1460 130,00 CH

IPR2018-1557
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Class 455, subclasses 67.1, 67.3, 69,.423, 442, 450, 452,

464, and 522) and

Class 370, subclasses 252, 442, 465, and 468.

In addition, a further pre-examination search was made in the
form .of ; PCT International Search Report; an Information
Disclosure Statement directed therato wad filed on Apxril 1, 2002.

(4)  One copy each of the related art deemed most closely
‘relatnd to the subject matter encompassed by the claims 1s of
record in the form of the art cited in the attached Information
Disclosure Statement and in the Information Disclosure Statement
filed on April 1, 2002.

(5) The following 1s a detailad discussion of the art cited
in the above-mentioned Information Disclosure Statements, pointing
out how the instant claimed subject matter i1s patentably
dlstinguishable thereover.

The present application has a filing date of August 2, 2001
(national stage filing on April 1, 2002), and priority dates, under
35 USC 8119, of August 2, 2000 and September 20, 2000. The
following patent application publications, i1dentified through
Applicants’ pre-examination search, have effective filing dates
that post-date Applicants’ priority dates:

Térry et al. (US 2002/0168944), filed provisionally as

60/290,877 on May 14, 2001, and published November 14, 2002

IPR2018-1557
HTC EX1002, Page 238



Hassan (US 2002/0094810), flled January 17, 2001, and
published July 18, 2002, and

Miyamoto (US 2002/0001292), £iled February 6, 2001, and
published January 3, 2002,

Since the present application has a priority date praeceding
the relevant filing date of each of the above-listed patent
applications and none of these applications was published more than
§ne year prior to Applicants’ U.S. filing date, these publications
may be disqualified as prior art references by the f£i1ling of
translations of the present priority applications. Nevartheless,
the pending claims are deemed to be patentable over the teachings
of these documents alone or in comblnation with the other prior art
of record, and the following analysis includes a discussion of
these documents.

Terry et al. (U8 2002/0168944) dlsclose a digital radio
communication technique employing adaptive modulation and coding.
The base station requasts downlink channel quality measurements
only from moblle terminals with pending downlink transmissions.
These moblle terminals report downlink channel quality to the base
station, which then allocates resources. The base statlon notifies
the mobile terminals of the physical channel allocatlion indicating
the m&dulation/coding rata and allocated slots followad by

transmission of blocks of downlink data.
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Hassan (gs 2002/0094810) discioses a radio communication
technique 1in which ARQ transmission techniques are tallored to
those situations where the signal quality on the uplink channel is
expected to be poor. The signal quality on a downlink channel is
examined pfior to sending an uplink message. When signal quality on
the uplink channel is below a prodetermiﬁad threshold, the mobile
terminal assumes an ARQ transmission mode. When the signal quality
1s not balow the threshold, the mobile terminal assumes a non-ARQ
transmission moda. The message langth 1s also used to halp
determine whether the ARQ transmission mode should be used.

Miyamoto (US 2002/0001292) discloses a radio‘communication
system whereln CDMA downlink transmit power is controlled based on
a power decrease command signal from a moblle station. The base
station decreases the transmit power based upon a nominal lower
limit of its power control range and the downlink channel quality.

Komaili et al. (US 2003/0002446) disclosae a rate adaptation
device for use in an adaptive multi-rate vocoder of a time diviaion
multiple access (TDMA) wireless communication system. This rate
adaptation device has the abillity to increase or decrease the
vocoder rate an? channel coding i1n response to the level of
interference present on a wireless communication channel. As a
rasult, the rate adaptation davice provides only the amount of

channel coding required by the existing channel conditions..
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Communication resources made avallable due to iowaring the channel
coding may be used to lmprove the communicated speech quality.
Komaili’s rate adaptation device decreases channel coding
during periods of Jlow channel interference to allow the
trnnnmissién of more speech information, which i1s provided by a
higher vocoder rata. As the amount of communicated speech
information 1s increased, so too 13 the communicated speéch
quality. During periods of higher channel interference, the amount
of channel coding may be increased to provide consistent and
reliable call handlihg. As the channel coding is lncreased, the
vocoder rate is decreased and so too is the speech quality.
Mohebbl (US 2002/0061750) discloses a cellular mobille
communication network that provides a soft hand~off to a mobile
terminal moving between service areas of multiple base stations.
According to Mohebbi, the mobile station recelves a downlink signal
from each of the multiple base stations and transmits an uplink
signal to each of the basme stations, through a wireless channel.
The moblle statlion measures the signal quality.of tha downlink
signal received from each base station and i1dentifies the base
station providing the best signal quality. Thereafter, the mobile
station transmits an uplink signal to all of the base statlons to
inform them which base station will be used for subsaquent

communications with the mobile station. Each base station processas
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the uplink signal to identify the selected base.station and to act
accordingly.

Le Strat et al. (US 6,456,598) disclose a method of adapting
the air interface in a mobile radio system. According to this
method, a ﬁnae statlon and a mobile station analyze the channel
conditions of a full-duplex channael by‘monﬁuring the signal quality
of theilr respectively received signals. The base station informs
the mobile station of thae signal quality it measured on its receilve
channel of the full-duplex channal, and the moblle station does
likewise. Based on the combined signal quality measures of the
full-duplex channel, a transmission mode for each half-duplex
channel is selected and utilized by the mobile and base stations.
The transmission mode comprises a user bit rate and a channel code.
In accordance with this method, the transmission mode may be
dynamically adjusted during a call to provide eilther:

1. a mode that 18 less robust with respaect to transmission
errors, but offers a higher level of volce quality and/or a lower
consumption of resources; or

2, a mode that 1s more robust with respect to transmission
errors, but offers a lower lavel of voice quality and/or a higher
consumption of resources.

Dorenbosch at al. (U8 5,752,166) disclose a method for
controlling how a receiver responds to a message received in a

radio communication system. According to this method, a message
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element and an indication of a signal qﬁality threshold,
corresponding to the message element, are transmitted by a
controller. A receilver receives the transmitted message and
measures the received signal quality of the message, as it is
recaeived. Thareafter, the raceiver communicates to the controller
a negative lndication, when tha measured éignnl quality is worse
than the signal quality threshold, and a positive indication
Stharwise.

JP 2000-049663 dlscloses a transmission rate control method
for a radio communication devica. According to this method, a
- communication terminal measures the reception quality of a signal
and reports the measurement to a base station. Basad on the
recelved report, the base station adjusts i1ts transmission rate.
Using thls method, the base station’s transmission_rate can be
dynamically adjusted 1n accordance with the quality of the
communication channel.

JP 11-331057 discloses a method of sending an information
signal from a base station to a mobile station in a code division
multiple access (CDMA) cellular radio system. According to this
method, the base, station includes the transmission parameter
gsignals PS1, PS2, and psi in its communications to the mobilae
stntion\through channels Chl, Ch2, and Ch3, respectively. PS1,
PS2, and PS3 indicate the respective transmission rates for the

voice coded data sent through channels Chl, ch2, and Ch3. Upon
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transmission of signals PS1, P82, and P83, the base station
increases the transmission power so that PS1, PS2, and PS3 are
transmitted at a higher power than the volce coded data sent
through the cbrresponding channels. Also, the base station
transmits éach of the signals PS1l, PS2, and PS3 at a different
tima.

The - HDR Ravarse Link Proposal provides an overview of
‘Qualcomm's raversae link proposal for High Data Rate (HDR)
communications. This document proposes for the reverse link a
continuous pllot signal, communication of an acknowledgment (ACK)
signal on a separate Walsh code, communication of a Data Rate
Control (DRC) signal on a separate Walsh code, an Iindependent gain
control for the DRC and ACK channels relative to the pillot signal,
and repeated DRC mode and galn control.

By contrast to the disclosures discussed above, the Applicants
raclte in independent claim 21 a communication terminal apparatus
having a measurer that measures a downlink channel quality and
outputs information that 1s generated in assoclation with the
downlink channel quality. The output information comprises a
plurality of digits including an upper digit and a lower digit. A
coder encodes the information such that the upper digit has a
larger\ code word minimum distance than the lower digit. A
transmitter of the apparatus transmits the encoded information to

a base station apparatus.
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Independent claim 23 also recltes a communlcation terminal
apparatus having a measurer that moaﬁﬁras a downlink channel
quality and outputs information that is generated in association
with the downlink channei quality. Here too, the output
information comprises a plurnliﬁy of digits including an upper
digit-and a lower diglit. However, in this casae, the coder encodes
the information such that the upper digit 1s assigned a larger
number of bits than the lower digit. As with claim 21, a
transmitter of the apparatus tranamits the encoded information to
a base statlon apparatus.

Independant claim 25 recites a coding and transmission method.
According to this method, a communication terminal encodes
information that is ‘used for the assignment of thae downlink
channel. The information compriﬂes a plurality of digits including
~an upper digit and a lower digit and is encoded such that the upper
digit has a larger code word minimum distance than the lower digit.
After the information 18 encoded, the communication terminal
tranamits i1t to the base station apparatus.

Indapendent claim 28 recites another coding and transmission
method. According to thils method, a communication terminal encodes
Information that& 1s umsad for the assignment of the downlink
channel. The information comprises a plurality of digits including
an upper digit and a lower diglt and is encoded such that the upper

digit 18 assigned a larger number of bits than the lower digit.
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After the information 1s encoded, the communication terminal
fransmits it fd the base station apparatﬁs.

None of the documents discussed above discloses the featureg
of inter alia: (1) encoding-informntion used for the assignment of
a downlink channel such that an upper digit of the information has
a 1nfgar code word minimum distance than the lower digit of the
information and (2) encoding information used for the assignment of
‘a downlink channel such that the upper diglt is assigned a larger
number of bits than the lower digit of the information. Thus, the
Applicants submlt that the documents 1dentified 1in the pre-
examination searches, considered alone or in combination, fail to
disclose or suggest the claimed subject matter. Therefore, in
light of the foregoilng discussion pointing out how the claimed
iInvention distinguishes over these references, Applicants
respeactfully sﬁbmit that the inventions of each of the indepandent
claims are not anticipated by these references and would not have
beaen obvious over any comblnation thereof.

Grant of specilal status in accordance with this petition is
reaspactfully requested.

submitted,

L

Date: February 4, 2003 g . Ledbetter

. stration No. 28,732
JEL/DWW/att

ATTORNEY DOCKET NO. L9289,02149
STEVENS, DAVIS, MILLER & MOSHER, L.L.P.
1615 L Street, N.W., Sultea B850
Washington, D.C. 20036

Telephone: (202) 785-0100

Facsimilea: (202) 408-5200
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UNITED STATES PATENT AND TRADEMARK OFFICE_

COMMINBIONER FOR PATENTR

UNITED STATES PATENT AND TRADEMARK OFFICE
F.O. Box (480

ALEXANDRIA, VA 2231 3-1 480

www uspto.gov

Paper No.q
MAIL
STEVENS DAVIS MILLER & MOSHER, LLP
1615 L STREET,NW NOV 2 6 2003
SUITE 850
~ DIRECTOR OFFICE
WASHINGTON DC 20036 TECHNOLOGY CENTER 2600

In re Application of: Kenichi MTYOSHI, et al. ;

Application Serial No.: 10/089,605 : DECISION ON PETITION
Filed: April 1, 2002 ;

For: COMMUNICATIONS TERMINAL

APPARATUS, BASE STATION

APPARATUS, AND RADIO COMMUNICATION

METHOD-

This is a decision on the petition, filed on February 4, 2003 under 37 C.F.R. §102(d) and
M.P.EP. § 708.02(VIII): Accelerated Examination, to make the above-identified
application special.

The petition is GRANTED.

M.P.E.P. § 708.02, Section VIII which sets out the prerequisites for a grantable petition
for Accelerated Examination under 37 C.F.R. § 102(d) states in relevant part:

A new application (one which has not received any examination by the examiner) may be granted
special status provided that applicant (and this term includes applicant’s attorney or agent)
complies with each of the following items:

(A) Submits a petition to make special accompanied by the fee set forth in 37 CFR 1.17(i);

(B)  Presents all claims directed to a single invention, or if the Office determines that all the
claims presented are not obviously directed to a single invention, will make an election without
traverse as a prerequisite to the grant of special status;

L
© Submits a statement(s) that a pre-examination search was made, listing the field of
search by clasy and subclass, publication, Chemical Abstracts, foreign patents, etc. A search
made by a foreign patent office satisfies this requirement;

(D) Submits one copy each of the references deemed most closely related to the subject
matter encompassed by the claims if said references are not already of record; and

(E) Submits a detailed discussion of the references, which discussion points out, with the

particularity required by 37 CFR 1.111 (b) and (c), how the claimed subject matter is patentable
over the references.
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Serial No.: 10/089,605 -2-
Decision on Petition

Applicant’s submissions of February 4, 2003 meet all the criteria set out above.
Accordingly, the petition is GRANTED. The application file is being forwarded to the
Examiner for accelerated examination in accordance with M.P.E.P. § 708.02.

/4/\/\’\?}“) P M:V/ '
Kenneth A, Wieder
Special Program Examiner

Technology Center 2600
Communications

/
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‘ Application No. Applicant(s)
‘ 10/088,805 ' MIYOSHI ET AL.
DANH C LE ) 2683

-- The MAILING DATE of this communlication appears on the cover sheet with the correspondence address--

All ciaims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED In this application. If not included

herewith (or prevlousty mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This applicatlon Is subject to withdrawal from Issue at the Initiative
of the Office or upon petitlon by the applicant. See 37 CFR 1.313 and MPEP 1308. ‘

1. [{ This communication Is responslve to 4/1/02.
2. X The allowed clalm(s) Is/are 21-28.

3. X The drawings filed on 01 April 2002 are accepted by the Examiner.

yknowledgment is 'maqo of a claim for forelgn priority under 35 U.S.C, § 119(a)-(d) or (f).
) a)

All b)ESome.‘ c) I None ofthe;

1. [[] Certified copies of the priority documents have been recelved.
2. [ Certified copigs of the priority documents have been received in Application No.

3. [X Coples of the\ certifled coples of the priority documents have been recelved In this natlonal stage application from the
International Bureau (PCT Rule 17.2(a)).

|
* Certified copies not recelved:

5. [] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application) since a speclfic
reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78.
" (a) [] The translation of the foreign language provisional application has been recelved.

6. [ 1 Acknowledgment is made of a claim for domestic priority under 35 U.5.C. §§ 120 and/or 121 since a specific reference was included
In the first sentence of the' specification or in an Application Data Sheet. 37 CFR 1.78.

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements noted
below. Failure to timely comply will resultin ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABIL.E

7. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

8. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) L} including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J to Paper No. .
(b) O Including chianges required by the proposed drawing correctlon filed , which has been approved by the Examiner,
(¢) O Including changes required by the attached Examiner's Amendment / Comment or In the Office actlon of Paper No.

Identifylng Indicla such as the application number (see 37 CFR 1.84(c)) should be written on the drawings In the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such In the margin according to 37 CFR 1.121(d).

9. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

.| Attachment(s)
1[X Notice of References Cited (PTO-892) . 5[] Notice of Informal Patent Application (PTO-152)
2[ ] Notice of Draftperson's Patent Drawing Review (PTO-948) 6] Interview Summary (PTO-413), Paper No. .
X gggg'lr'\:t(ign Disclosure Statements (PTO—1449 or PTO/SB/08), 7[7] Examiner's Amendment/Comment
4[] Examiner's Comment Regarding Requirement for Deposlt 8[X] Examiner's Statement of Reasons for Allowance
of Biological Materlal 8] Other

IPR2018-1557
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Application/Control Nurmber: 10/089,605 | Page 2
Art Unit: 2683 |

Allowable Subject Matter

The following is an examiner’s statement of reasons for allowance:

Claims 21-28 are allowed.

As tc; claims 21 and 25, Niemela (US 6,452,914) teaches the mobile
TDMA/GSM system which uses a plurality of bits for fhe steal symbols/flags.
Haavisto (US 6,208,715) teaches the method and apparatus for transmitting
messages in a telecommunication system. Hong (US 6,341,125) teaches the
method for improving TFCI transportation performance. Uesugi (US 5,526,271)
teaches the method and apparatus for interference rejection. The teaching of
above prior arts either alone or in combine fails to teach the encodes information
that is used for the assignment of the downlink channel and composed of a
plurality of digits including an upper digit and a lower digit such that the upper
digit has a larger code word minimum distance that the lower digit. -

As to claims 23 and 27, Niemela (US 6,452,914 ) teaches the mobile
TDMA/GSM system which uses a plurality of bits for the steal symbols/flags.
Haavisto (US 6,208,715) teaches the method and apparatus for transmitting
messages in a telecommunication system. Hong (US 6,341,125) teaches the
method for improving TFCI transportation performance. Uesugi (US 5,526,271)
teaches the method‘kand apparatus for interference rejection. The teaching of
above prior arts either alone or in combine fails to teach the encodes information
that is used for the assignment of the downlink channel and composed of a
plurality of digits including an upper digit and a lower digit such that the upper

digit is assigned a larger number of bit than the lower digit.

IPR2018-1557
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Application/Control Number: 10/089,605 Page 3
Art Unit: 2683

Dependent claims 22, 24, 26, 28 are allowable for the same reason.

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.

A. Gaal et al (US 2003/0157900) teaches the channel quality feedback
mechanism and method.

B. Kim et al (US 2003/0095523) teaches coding apparatus and method in
a CDMA mobile communication system.

C. Wan et al (US 6,539,205) teaches the traffic channel quality estimate
from a digital control channel.

D. Kim et al (US 2001/0019589) teaches the method for controlling the
target bit error rate of each‘ packet in wired and wireless video communication

system.

Any comments considered necessary by applicant must be submitted no
later than the payment of the issue fee and, to avoid processing delays, should
preferably accompany the issue fee. Such submissions should be clearly labeled
“Comments on Statement of Reasons for Allowance.”

Any inquiry conceming this communication or earlier communications from
the éxaminer 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

IPR2018-1557
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Application/bontrol Nuimber: 10/089,605 _ | _ Page 4
Art Unit: 2683

fax phone number for the organization where this application or proceeding is

assigned is 703-872-9314.

Any inquiry of a general nature or relating to the status of this application
or proceeding should be directed to the receptionist whose telephone number is

703-305-3900.

.

e

Danh C.Le

Yol

WILLIAM TROST _
SUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 2600

IPR2018-1557
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- Application/Control No. .. Applicant(s)/Patent Under
e examination
' , 10/089,605 MUY SHI ET AL.
Notice of Referencés Cited o | O
“ DANH C LE | 2683 Page 1 of 1
U.8. PATENT DOCUMENTS
* Countscg;r:-mtmﬁgmgg Code MMD-:l(t\?YY Name Clasgification
A | US-2003/0157900 08-2003 Gaal et al. 455/69
B | US-2003/0095532 05-2003 Kim et al. 370/342
C | US-6,452,914 09-2002 Niemela, Karl 370/337
D | US-6,208,715 03-2001 Haavisto, Petrl 379/88.07
E | US-6,341,125 . 01-2002 Hong et al. 370/335
| F |1US-6,526,271 02-2003 Uesugi et al. 455/296
G | US- .
H | US-
| US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Counts%’oﬂfﬁ,ﬁm‘;mgﬁg Code MMtfst\?YY Country Name Classlfication
N \
0
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edltlon or Volume, Pertinent Pages)
U !
v )
W
X

*A copy of this referance Is not baing furnished with this Office action. (Sea MPEP § 707.05(a).)
Dates In MM-YYYY format are publication dates. Classlifications may be LS or forelgn,

U.S. Patant and Tradermark Office
PTO-892 (Rev. 01-2001)

Notice of Refarences Clted

Part of Paper NOItQR201 8_1 557
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UNITED STATES PATENT AND TRADEMARK OFFICE

-
UNITED STATES DEPARTMENT OF COMMERCE
Unlted States Putent and Trademark OfMice
- Addross: COMMISSIONER FOR PATENTS
P.0. Bog 1450
Aloxuni‘rln, Virginiv 22313-1450
www._uipto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 . 12/24/2003 L EXAMINER |
Stevens Davis Miller & Mosher - LE, DANHC .
1615 L Street N W Suite 850 -
Washington, DC 20036 : L ART UNIT PAPER NUMBER ]
2683
DATE MAILED: 12/24/2003 ‘ / [)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO. ]
10/089,605 04/01/2002 Kenichi Miyoshi L928902149 3013

TITLE OF INVENTION: COMMUNICATION TERMINAL APPARATUS BASE STATION APPARATUS AND RADIO COMMUNICATION METHOD

I APPLN. TYPE | SMALL ENTIVY ] ISSUE FER | - PUBLICATION FEE l TOTAL FEE(S) DUE | DATE DUE ]

nonprovigional NO $1330 $300 $1630 03/24/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND 1S ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308, '

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THI§
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN TIIIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above,

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO;
SMALL ENTITY status:
A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status is changed, pay the PUBLICATION FEE (if B. If applicant claimed SMALL ENTITY status hefore, or is now
required) and twice the amount of the ISSUE FEE shown above claiming SMALL ENTITY status, check the box below and enclose
and notify the United States Patent andtTradcmark Office of the the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

change in status, or O Applicant claims SMALL ENTITY status.
See 37 CFR 1.27.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

L. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utllity patents issulng on applications flled on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page | of 3
PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. IPR2018-1557
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PART B - FEE(S) TRANSMITTAL
' Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Comimissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax  (703) 746-4000

INSTRUCTIQNS: This form should be used for ransmiiting the ISSUE FEE and PUBLICATION FEE (if roquir'ad%’. Blocks | through 4 should be completed wherc
appropriale. All further correspondence including the Patent, advance orders and notification of maintenanco fees will be mailed to the current corrti‘spondcnco address 88
ingicatad unless comrected below or directed otherwlse in Block 1, by (a) specifying a new correspondence address; end/or (b) indicating & separate "FEE ADDRESS" for
maintenance fee notifications,

CURRENT CORRESPONDENCE ADDRES3 (Note: Logibly mark-up with any carrecions or use Blogk 1) Note: A certificate of mailinF con only be used for domestic mailings of the
!

Fee(s) Transmittal, This certificate cannot be used for any other accompanying
Bapcrs. Each additional paper, such a8 sn agsignment or formal drawing, must

7590 . 12/24/2003 ave its own certificate of mailing or transmission.
Stevens Davis Miller & Mosher Certificate of Malling or Transmission )
Mo oo St St vy e R o
transmitted to the USPTO, on the date indicated helow.
{Deposilor's name)
(Bigaaiure)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATToRNEY DOCKETNO. | CONFIRMATIONNO. |
10/089,605 04/01/2002 ‘ Kenichi Miyoshi . L928902149 3013
TITLE OF INVENTION: COMMUNICATION TERMINAL APPARATUS BASE STATION APPARATUS AND RADIO COMMUNICATION METHOD
| APPLN. TYPE SMALL ENTITY | (9SUE FER I PUBLICATION FEE |  TovaLFeE(s) DUE DATE DUE ]
nonprovisional NO $1330 $300 $1630 03/24/2004
I EXAMINER | ~ ARTUNIT | cLasssumcLass |
LE, DANH C 2683 455-452100

L. ‘Chan;gc of correspondence nddress or indication of "Fee Address" (37 2. For printing on the patent front page, list (1) the
CFR 1.363). nemes of up to 3 registered patent altomeys or |

11 Change of correspohdence address (or Change of Correspondence agonts OI.{' alternatively, (2) the name of & single
Address form PTO/SB/122) attached. firm (having as a member a regisiered attorney or 7

agent) and the names of up to 2 registered patent
11 "Fee Address"” indication (or "Fee Address" Indication form gent) on P B P

PTO/SB/47; Rev 03-02 or more recent) attached. Use of 3 Customer RIOTIEYS OF Agents. If no name is lsled, no neme 3
Number is required. will be printed.
3. ASSIGNEE NAME AND RESTDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLRASE NOTE: Unless an assipgoc is identified below, no assignee data will appear on the patent. Inclusion of assignee data is onlY‘ appropriate when an assignment hag
been previously submitted to the USPTO or is being submitted under sepurate cover, Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNER (8) RESIDENCE: (CITY and STATE OR COUNTRY)
Please check the appropriate asaignee category or categories (will not be printed on the patent); D individual  [J corporation or other privats group entity [ government
4a. T'he following fee(s) are enclosed: 4b. Payment of Fee(s):
1 Iusue Fee - {1 A check in the amount of the fee(s) is enclosed.
O Publicadon Fee L} Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies 11 The Director 13 hereby authorized by charge the required fce(s), or credit any overpayment, to
T Deposit Account Number (enclose an exlra copy of this form).

A3

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid isgue fee to the application identified above.

(Authorized Signature) (Date)

\

NOTE; The [ssus Fee and Publication Fee (if required) will not be accepted from an{(‘mo
other than the applicant; a registered attorney or t}!;unt; ot the assignes or other parly in
interest a8 shown by the records of the TUnited States Patent and Trademark Office.

This collection of information is required by 37 CFR 1.311. The information s required to
obtain or retsin & benefit by the public which is 1o file (and by the USPTO to process) an
application, Confidentiality 19 governed by 35 U.5.C. 122 and 37 CFR 1.14. This collection is
eslimated to take 12 minutes to comglete including gathering, preparing, and submiuing the
completed application form to the SPTO. Time will vary dependinF upon the individual
cage. Any comments on the amount of time you requirc fo comp ete thiy form and/or
su%gosh(ms for reducing this burden, should be sent to the Chief Information Officer, U.S.
Pafent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginla

22313-1450. DO NOT SENI) FEES OR COMPLETED FORMS TO THIS ADDRESS. -

SEND TO: Connmissioner for Patents, Alexandrin, Virginia 22313-1450, lPR201 8 1 557
Under the Paperwork Reduction Act of 1995, no persons are required to tespond to a ' HTC EX1002, Page 255
collecrion of information unless it displeys a valid OME] control number.

TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (Rev. 11/03) Approved for uge through 04/30/2004. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEFARTMENT OF COMMERCE.
Unlted Ytutes Fatent und Trademark Offlce
Address: COMMISSIONER POR PATENTS

P.O. Box 14{/0 .

Alexandria, Virginie 22313-1450

www,uspto.gov

| APPLICATION NO, l PFILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. ]
10/089,605 04/01/2002 - Kenichi Miyoshi 1928902149 3013 -
7590 12/24/2003 L EXAMINER j
Stevens Davis Miller & Mosher LE, DANIIC
1615 L Street N W Suite 850
Washington, DC 20036 [ arTonm | - parurnNUmBER ]
2683 /a
DATE MAILED: 12/24/2003

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 206 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 206 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) system (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3

PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004.
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e . PART B - FEE(S) TRANSMITTAL ‘ ' /Lﬁl

Complete and send this form, together with applicable fee(s), to: Mall ~ Mall Stop ISSUE FEE
Commissloner for Patents
: P.O. Box 1450 :
Alexandria, Virginia 22313-1450

or Fax  (703) 746-4000

FE— i ——
INSTRUCTIONS; This form shoukd be used for ranemitting the SSUR FEE and PUBLICATION FEE (if required). Blocks 1 through 4 should ba complated where
appropriate. All further correspondence including the Patont, advanco orders end notification of maintenance fees will be mailed to the current correspandence addreas ns
indlcated unless corrected below or directed otherwise in Bluck |, by (&) specifying a new correspondence address; end/or (b} indicatng v scparate "FEE ADDRESS" for
maintenence foo notifications.
CURRENT CORRESPONDENCE ADDRESS (Hots: Legitly mark-ap with sny eomrections or use Block 1) Notg: A centificate of mallhm can only be used for domestic mailings of the
Fee(s) Transmittal. Thig certificate cannot be used far any other accompanytn

g:plrl. Euch additional paper, such as wn agsignment or formal drawing, mus
7390 12/24/2003 ~ ve its own cortificate of maillng or transmission, :
t .

Stevens Davis Miller & Mosher o Certificate of Mafling or Transmisslon

I hersby certify that this Foe(s) Transmitial is being deposited with the United
“Btates Posta) Jervice with sufficient postage for first clags mail in an envel

1615 L Street N W Suite 850 )

! Washington, DC 20036 1 mnb ' addressed 10 the Mail Stop ISSUE FEE address sbove, or being facsimil
. ‘@ 1 trensmitted to the USPTO, on the date indicated below.
- : {Deposttor's name)
(Gignatum)
(D)
. an
APPLICATION NO. FILINGDATE | | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. [ CONFIRMATION NO, |
10/089,605 04012002 Kenichi Miyoghi LO28902149 3013
TITLE OF INVENTION: COMMUNICATION TERMINAL APPARATUS BASE STATION APPARATUS AND RADIO COMMUNICATION METHOD
( APPLN. TYPE [ smaLLENTITY [ 1SSUE FEE | ruBLicarioN Fee | rotaL FEE(sS) DUE [ DATE DUE ]
qponprovisional NO $1330 $300 $1630 03/24/2004 ’
i
[ EXAMINER [ ArTUNIT | cLasssupcLass J
\ LE, DANHC 2683 455452100

2:. Chun}ga of correspondence address or indication of “Fec Address™ (37 2. For printing on the patent front page, Jist (1) the
FR 1.363). names of up to 3 registored patent anomeys or |STEVENS, DAVIS, MILLFR,

vy O Ch ind agenis OR, alternatively, (2) thol name of a single"
Ad%?:&g‘gogr;c?%! B",?;g‘)mlfgg\?‘i (or Chenge of Correspondance firm (having as a member a registered sttoney or & MOSHER, LLP, -

N . N " agent) and the names of up to 2 registered patent
%5?;3?2’??:V g’;;d_'(‘,:{":r"}g'w'::c‘;:sd{‘“h“}‘“‘j‘:‘.";‘} :0,'!“ + attorneys or agents. [f no name in lsted, no name 3
Nwmber is required. will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

- PLEASE NOTE: Unless an mqu}cn is identifiod below, no asgignee data will appear on tha patent. Inclusion of assignee deta is onlY approprigte when an aasignment has
been previously submitted to the USPTO or is being submitted under separaie cover. Completion of this form is NOT a substitute for filing an sesignment.

(A) NAME OF ASSIGNEE : (B) RESIDENCE: (CITY and STATE OR COUNTRY)
MATSUSHITA ELECTRIC INDUSTRYAL CO., LTD. . Osaka, JAPAN
Ploase check the appropriate assignee cutegory or categories (will not be printed on the patont), Q Individual X& corporation or other private group entity Q government
4n. The following fee(s) are enclosed: 4b. Peyment of Fee(s):
Issuc Feo XE A check in the amount of the fea(s) is enclosed.

x& Publication Fee QO Payment by cred!t card. Form PTO-2038 ls attached.

0O Advance Order - ¥ of Copies XA xhe Director is hereby aulhggz o tho required fee(s), or credlt any ovempayment, to

‘ P Deposit Account Numbag w_rﬂ%gnru (encloge n:( extra copy of thlyl foml;g. yment.
Directar nty is requeated to apply the lasué Foe and Publication Fee (if any) or to re-apply any previously paid issue fec to the application identified above,
/ A 1y :

et WLl . i
Jame edbe 2 . No. 28,732 02/27/2004
NOTE; {h#é lssus Fee and Publicalion Fee (if roquirod? MT] not be accepted from anyons l 03/ 03/ 2004 FHETEKIE "39 1008

ather than the n Heant; a registered attomcy or agenl; or the masignee or other party in | -
interest as shown by the records of the United glum atent and 'I‘udurg:rk Office, . " 01 FCi1%0L ’.gg-% %
L]

This collection of Informailon is required by 37 CFR 1.311. The Information is required to 02 FCa1304
obtain or retain & benefit by the public which is to fils (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collaction is
estimated 10 ks 12 minutes 1o comalm including gathering, preparing, and submitting the
comploted application form lo the USPTO, Time will vary dopundlnf upon the individual
cesc. Any comments on lhe amount of time you require to complete this form and/or
fu gosuong for reducing this burden, should be sent to the Chief Information Officer, L).S.
Patent end Trademark Office, U.5. Department of Commercs, Aloxandria, Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commiasioner for Patents, Alexandra, Virginia 223 13-1450.

Under the Paperwork Reduction Act of 1993, ired d
collccrllonoofirffurmntiun :nr:nl}?dilplngl a valid B%Begmﬂzn?fe‘:m o respond 1o 8 IPR2018-1557
TRANSMIT THIS FORM WITH FEE(S) HTC EX1002, Page 257
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Case 1:17-cv-00196-UNA Document 3 Filed 02/24/17 Page 1 of 2 PagelD #: 219

AQO 12C (Rev. 08/1(1)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1456 TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following
] Trademarks or o Patenis. ([ the patent action inveives 35 U.8.C. § 202.):
DOCKET NO. DATE FILED U.8. DISTRICT COURT
212412017 District of Delaware
PLAINTIFF DEFENDANT
inventergy, inc. Appie Inc.
PATENT OR DATE OF PATENT - Pr—
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
i See Attached Sheet
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[T} Amendment [1 Answer [ Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT T RADEMARK
TRADEMARK NO. OR TRADEMARK HOLOEROFPALING ORI ENLIRE.
2
3
4
5

In the above-—entitled case, the following decision has been rendered or judgement issued:

DECISION/AUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director  Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), rmail this copy to Director  Copy 4—Case file copy
IPR2018-1557
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Case 1:17-cv-00196-UNA Document 3 Filed 02/24/17 Page 2 of 2 PagelD #: 220

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 6,466,563 B1 10/15/2002 Inventergy, Inc.
2 US 6,611,676 B2 8/26/2003 Inventergy, Inc.
3 US 7,206,587 B2 4/17/2007 Inventergy, Inc.
4 US 7,760,815 B2 7/20/2010 Inventergy, Inc.
5 US 7,764,711 B2 7/27/2010 Inventergy, Inc.
6 US 7,848,439 B2 12/7/2010 Inventergy, Inc.
7 US 6,760,590 B2 7/6/2004 Inventergy, Inc.

IPR2018-1557
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AQ 120 (Rev. 08/103

Case 1:17-cv-00200-VAC-CJB Document 3 Filed 02/27/17 Page 1 of 2 PagelD #: 211

TO:

Mail Stop 8
Director of the U.S. Patent and Trademark Office
P.0O. Box 1458
Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 you
filed in the U.S. District Court

District of Delaware

are hereby advised that a court action has been

on the following

] Trademarks or ¥ Patents. ([ the patent action invoives 35 U.S.C. § 202.):
DOCKET NO. DATE FILED 1.8, DISTRICT COURT
2/27/2017 District of Delaware
PLAINTIFF DEFENDANT
Inventergy, Inc. HTC Corporation and HTC America, Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF EATENT OR TRADEMARE
I See Attached Sheet
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been inciuded:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT e .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
2
4
)

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, wail this copy to Director

Copy 2—Upen filing decument adding patent(s), mail this cepy to Director

Copy 3—Upeon termination of action, mail this copy to Director

Copy 4——Case file copy
IPR2018-1557
HTC EX1002, Page 260



Case 1:17-cv-00200-VAC-CJIB Document 3 Filed 02/27/17 Page 2 of 2 PagelD #: 212

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 6,466,563 B1 10/15/2002 Inventergy, Inc.
2 US 6,611,676 B2 8/26/2003 Inventergy, Inc.
3 US 7,206,587 B2 4/17/2007 Inventergy, Inc.
4 US 7,760,815 B2 7/20/2010 Inventergy, Inc.
5 US 7,764,711 B2 7/27/2010 Inventergy, Inc.
6 US 7,848,439 B2 12/7/2010 Inventergy, Inc.
7 US 6,760,590 B2 7/6/2004 Inventergy, Inc.

IPR2018-1557
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PTOSRBO (11-08)

for wes through 132307201 1. OME ©E53-0035

U.5. Patent and Trademark Office; U.S. CEPARTMENT OF COMMERCE

Uinder the Paperwork Reduction Act of 1885, no persons are nequired 10 resprnd to 8 callection of infolmation unless if dzplays e valid CMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of atlomey given ih the application ideniified in the altached statement uncier
37 CFR 3.73(b).

1 hereby appoint:

Practitioners associated with the Customer Number: 146691

OR
[:l Praciitioner{s) named below (if rore than t=n patont peacliticners are fo be ramed, then a customer number must ba used):

Name. Registration Name Regisiration
Nubet Number

s aliomiey(s) or ageni{s} lo represent the undersigned before fhe Linlted States Patent and Trademark Offica {USPTO} in connection with
any aad sil patent applications assigned only t¢ the urdersigned acording to the USPTO assignment records or assignment documents
attachad to this form in accordance with 27 CFR 3.73(h)

Please change the correspondence address for the application identified in the attached statement under 57 CFR 2.73(b} to:

I:I The address associated with Customer Number:
OR

Firms or
indhvidual Name
Addrpss

Cily i Siate Zio

Country

Telephone Emaif

Assignee Name and Address.

INVT SPE LLC
One Market Plaza, Spear Tower, 42nd Floor
San Francisce, CA 94105

A copy of this form, together with a statement under 37 CFR 3.73(b} (Form PTO/SB/26 or equivaient) is required to be
filed in each application in which this form Is used. The statement under 37 CFR 3.73(b} may be completed by ono of
the practitioners appointed in this form if the appointed praciitioner is authorized to act on hehalf of the assignee,
angd must identify e application in which this Power of Atlorney is o be filed.

SIGNATURE of Assignes of Record
The individual whese signature and title is supplied below is antherized 1o act on behalf of the sssignee

Signature ";;.":?'/ A Date 5/?&#’}#"}

Narhe Eran Zur | Velephone /-~ t£7 G TR4{~ 7508

Title Authorized Signatory

This eciiection of information Is roquired by 37 GFR 131, 1.32and 124 The idormaon i requirad 1o obtan or relgin 3 bensfi by the pubdic which is o file (and
h} e U‘EPTO 1w process; an applicaion. Confidentielity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14, This coilection is estimated to take 3 minutes
te, incluting gathering, prepaniag, #nd submitting the coinplated application form to the UEPTQ. Time will vary depending upon the individuat case Any
Lxxnm‘m on the amounrt of time you mq-@ re to complete this form andlor suggestions for reducing this burden, should he sent to the Chisf Information Officer,
115, Patent and Trademark Offive, U.S Departmont of Commerca. P.O. Box 1450, Alexandda, Va 22313-1450. 00 NOY SEND FEES OR COMPLETED
FORMS TO THIS ACDRESS. SEMD TO: Commissioner for Patents, P.O. Box 1450, Alexandriz, VA 22313-1450.

i you need assistance in completing the form, call 1-800-PTO-9198 and sefect onlion Z.

IPR2018-1557
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PTO/AIA/GE (08-12)

Approved for use through 01/31/2013. OMB 0851-0031

1).S. Patent and Trademark Office; U 8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required o réspond 1o & coilection of information uniess it disolays a valid OMB control number,

STATEMENT UNDER 37 CFR 3.73(c)
ApplicantPatent Owner: INVT SPE LLC

Application No./Patent No.: 6,760,590 Filed/Issue Date: 07-06-2004

Titied: COMMUNICATION TERMINAL APPARATUS BASE STATION APPARATUS AND RADIO COMMUNICATION METHOD
INVT SPELLC . g Corporation

{Name of Assignee) {Type ol Assignee, e.g., corporation, parinership, university, government agency, ic.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title. and interest.

2 D An assignee of less than the entire right. title, and interest (check applicable box):

l_] The extent (by percentage) of its ownership interest is %. Additional Statement{s) by the owners
holding the balance of the Interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The cother parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner{s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety {(a compiete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptey, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel ., Frame , or for which a copy
thereof is attached.

B. E A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: MIYOSHI, KATO and AIZAWA To: MATSUSHITA ELECTRIC INDUSTRIAL CO,, LTD.

The document was recorded in the United States Patent and Trademark Office at

Reei 013035 , Frame 0058 , or for which a copy thereof is aftached.
5 From: MATSUSHITA ELECTRIC INDUSTRIAL CO.,LTD. ,. PANASONIC CORPORATION

The document was recorded in the United States Patent and Trademark Office at
Reei 035279 , Frame 0746 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing. and submitting the complatad application lorm to the USPTO, Time wili vary depending upon the individual case. Any comments on the amount
of time you requira o compiete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patant and Trademarx
Office. .S, Department of Commerce, P.O. Box 1450, Alexandria, VA £2313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

IPR2018-1557
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PTO/AIAGE (08-12)

Approved tor use through 01/31/2013. OMB 0651-0031
L8 Patent and Trademark Office; 11.5. DEPARTMENT OF COMMERGCE
Under the Paperwork Reduction Act of 1885, no persons are reguirec o respond to a collection of information uniess it displays a valid CMB control number.

3. From:

STATEMENT UNDER 37 CFR 3.73(c)

PANASONIC CORPORATION To: INVENTERGY, INC.

4. From:

5. From:

The document was recorded in the United States Patent and Trademark Office at

6. From:

Ree 031911 . Frame 0911 , or for which a copy thereof is attached.
INVENTERGY, INC. To: INVT SPE LLC

The document was recorded in the United States Patent and Trademark Office at

Reel 042885 ., Frame 0685 . or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Ree! . Frame . or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel

D Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1}(i), the documentary evidence of the chain of title from the original owner to the

assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the originai assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

Frame . or for which a copy thereof is attached.

/Eric Scheuerlein/ 08-09-2017
Signature Date

Eric Scheuerlein 61234

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]

IPR2018-1557
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form wili be treated confidentially to the extent allowed under the Freedom of
Information Act {5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4, Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Pateni Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disciosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218{c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

IPR2018-1557
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Electronic Acknowledgement Receipt

EFS ID: 30024330

Application Number: 10089605

International Application Number:

Confirmation Number: 3013

COMMUNICATION TERMINAL APPARATUS BASE STATION APPARATUS AND

Title of Invention: RADIO COMMUNICATION METHOD

First Named Inventor/Applicant Name: Kenichi Miyoshi

Stevens Davis Miller & Mosher

1615 L Street N W Suite 850

Correspondence Address: -

Washington DC 20036
us 2027850100
Filer: Ricky Quoc Lam
Filer Authorized By:
Attorney Docket Number: 1928902149
Receipt Date: 09-AUG-2017
Filing Date: 01-APR-2002
Time Stamp: 03:08:53
Application Type: U.S. National Stage under 35 USC 371
Payment information:
Submitted with Payment no

File Listing:

IPR2018-1557
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Document . = . File Size(Bytes)/ Multi Pages
Number e RS Message Digest | Part/.zip| (ifappl.)
768768
1 Power of Attorney 20170809_INVE_POA.pdf no 1
d| ek 3HB257 306
Warnings:
Information:
78024
5 Assignee showing of ownership per37 | 20170809_US6760590_statem s 3
CFR3.73 ent37CFR.pdf i
o ef0d93
Warnings:
Information:
Total Files Size (in bytes)s 846792

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the applicationasa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

IPR2018-1557
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UNiTED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

itmmw 22313-1450
WWW.LEDED.BOV
[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/089,605 04/01/2002 Kenichi Miyoshi
CONFIRMATION NO. 3013
146691 POA ACCEPTANCE LETTER
Daylight Law, P.C.
6 SuTerasihvene IR
Suite 7

Redwood City, CA 94063
Date Mailed: 08/14/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney fited 08/09/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/nrhayden/

page 1 of 1

IPR2018-1557
HTC EX1002, Page 268



UniteD States PaTENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTS

P Box 1450
Alexandria, Viginia 22313-1450
WWWLEPLO.gov
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT l ATTY. DOCKET NO./TITLE ]
10/089,605 04/01/2002 Kenichi Miyoshi 1L.928902149
CONFIRMATION NO. 3013
Stevens Davis Miller & Mosher POWER OF ATTORNEY NOTICE

1615 L Street N W Suite 850

Washingon, DC 20036 IR AR

Date Mailed: 08/14/2017

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/09/2017.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/nrhayden/

page 1of 1

IPR2018-1557
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Case 1:17-cv-00196-VAC-CJB Document 6 Filed 05/25/17 Page 1 of 2 PagelD #: 225

AQ 120 (Rev. 08/10})

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1458 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

TO:

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following

{7] Trademarks or [ Patents. ( [J the patent action involves 35 11.8.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2124/2017 District of Delaware

PLAINTIFF DEFENDANT

inventergy, Inc. Apple Inc.

PATENT OR DATE OF PATENT s
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

| See Altached Sheet

(B

In the above—entitled case, the following pateni(s)/ trademark(s) bave been included:
DATE INCLUDED INCLUDED BY

[0 Amendment [1 Answer [ Cross Bill [ Other Pleading

PATENT OR DATE OF PATENT , .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the above—entitied case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

Case voluntarily dismissed 5/25/2017.

CLERK (BY) DEPUTY CLERK DATE
John A. Cerino Deborah L. Benyo 5/25/2017

Copy 1—Upon initintion of action, mail this copy to Director  Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director  Copy 4—Case file copy

IPR2018-1557
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Case 1:17-cv-00196-VAC-CJB Document 6 Filed 05/25/17 Page 2 of 2 PagelD #: 226

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 6,466,563 B1 10/15/2002 Inventergy, Inc.
2 US 6,611,676 B2 8/26/2003 Inventergy, Inc.
3 US 7,206,587 B2 4/17/2007 Inventergy, Inc.
4 US 7,760,815 B2 7/20/2010 Inventergy, Inc.
5 US 7,764,711 B2 7/27/2010 Inventergy, Inc.
6 US 7,848,439 B2 12/7/2010 Inventergy, Inc.
7 US 6,760,590 B2 7/6/2004 Inventergy, Inc.

IPR2018-1557
HTC EX1002, Page 271



L Number Hits | Search .ext DB Time stamp

1 82212 | (quality or RSSI or strength or robust or USPAT; 2003/12/12 07:22
error$2 or BER or C/I or interfer$5) with US-PGPUB
(cod$3 or encod$3)

2 6919 | {(quality or RS8SI or strength or robust or | USPAT; 2003/12/12 07:22
error$?2 or BER or C/I or interfer$h5) with US-PGPUB
(cod53 or encod53) ) with (wireless or
radlo or mobile or RF or cellular) :

3 29 | (((quality or RSSI or strength or robust USPAT; 2003/12/12 07:23
or error$2 or BER or C/I or interfer$s) US-PGPUB

with (cod$3 or encod$3) ) with (wlreless
or radio or mobile or RF or cellular))
with (long$2 or great$2 or more) near6
(bit$2 or length or word$2)

Search History

12/12/03 7:28719 AM Page 1
R

o
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L Number Hits | Search Text DB Time stamp

- : 261 | downlink with (digit bit) and 455/5.ccls, USPAT 2003/12/11 13:12

- 156 | (code same distance) and (channel near?2 USPAT 2003/12/11 18:00

quality)

- 215 | 455/%.ccls. and (code same distance) UsS-PGPUB 2003/12/11 15:19

- 228 | (code same distance) and (channel) EPO; 2003/12/11 17:50
DERWENT

- 104 | (cod$3 near3 word) same (mobile cellular) EPQ; 2003/12/11 17:56
DERWENT

- 294 | (cod83 near3 word) same (mobile cellular) USPAT 2003/12/11 17:57

- 58 | larger same bit same (lower fewer) and USEAT 2003/12/11 18:10

" | 455/%.¢ccls,
N
L
Search Higtory 12/11/03 7:51:32 PM Page 1 ~——PR2648-1557
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USNATIC L STAGE WORKSHER DO/EQ)

U.S. APPL. NO. ﬂﬂg %§k6 INTERNATIONAL APPL. WM

SCREENED BY

APPLICATION FILED BY; 20 MOS,, OR 30MOS,, _____

INTERNATIONAL APPLICATION PAPERS IN THE APPLICATION FILE:

Y Intemational application 409 annexes (o IPER
__ Article 19 amendments CT/ISA/ZIO (Search report)
. Priority Document(s) No. /. Search report References
. Request Form PCT/RO/101 ____ Other Papers filed -
___PCt/iBA302 : ) :
___PCT/NIB/304 WIPQ PUBLICATY, s
___ PCT/IB/306 _ PUBLICATION KO. WO [/~
___PCT/MBA08 PUBLICATION DATE 2 -' _El'
___PCT/IB/331 PUBLICATION LANG,, /7771//‘
___ OTHER PCT/1B/ , NOT PUBLISHED !
—_PCT/IPEA/409 also 416 U.S. only Requested ‘

REZEIVED FROM THE APPLICANT: (other than checked above)
____ Preliminary Amendment(s) filed

ational application basic fee paid
xpress Processing Requested , ____ second submission S a
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