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V1.

Vil.

Viil.

1X.

[1.5] wherein the resource allocated to the
uplink control channel is determined based
on at least one of: 1) information on a
resource of a downlink control channel for
scheduling the downlink data; i1) the
information on the resource allocated to the
ulink control channel; and ii1) the start offset
information on the resource allocated to the

uplink control channel;.............cccccevveeenenennnen.

[1.6] wherein the start offset information of
the resource allocated to the uplink control
channel is configured separated from start
offset information for a terminal different

from the MTC terminal; ..........oeeeevevveeeeenennenn.

[1.7] wherein a plurality of pieces of start
offset information of the resource allocated
to the uplink control channel are provided,
and the plurality of pieces of start offset
information are received through cell-
specific high layer signaling for the MTC

terminal from a base station;.............cceeeuunenn.

[1.8] wherein the start offset information on
the resource allocated to the uplink control
channel is determined based on a coverage

level; and ...

[1.9] wherein when the response information
of the downlink data of the MTC terminal is
repeatedly transmitted, the repeated
transmission is performed using a same
uplink control channel resource in each
uplink subframe in which the uplink control

channel is repeatedly transmitted. ...................

[2.] The method of claim 1, wherein: at least
one of the plurality of pieces of start offset
information is applied according to a
corresponding coverage level of the MTC

TEIIMINAL o eeeeeeeeeee e eeee e

111

.. 122
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C. Clalm Bttt e e e 124

1.

1.

111

1v.

V1.

Vii.

[3.0] A method of configuring a resource of
response information of downlink data for a
Machine Type Communication (MTC)

terminal in a base station, the method

COMPTISINE: .evveeerieeerieetieeeieeeseteeeeeeeeseeessseeenens 124
[3.1] transmitting structural information that
contains at least one of 1) information on a
resource allocated to an uplink control

channel for transmitting the response

information and i1) start offset information

on the resource allocated to the

uplinkcontrol channel;.............cccocoviiiniiiennnn... 124
[3.2] transmitting downlink control

information for scheduling the downlink

data; and .........ooooviiiiiiiiiieeeee 125
[3.3] transmitting the downlink data, ................. 125
[3.4] wherein the resource of the uplink

control channel for transmitting the response
information of the downlink data is

determined based on at least one piece of
information on: 1) a resource of a downlink

control channel for scheduling the downlink

dta; ii) the information on the resource

allocated to the uplink control channel; and

1i1) the start offset information on the

resource allocated to the uplink control

channel; ......coooiii 125
[3.5] wherein the start offset information of

the resource allocated to the uplink control

channel is configured separated from offset
information on a terminal different from the

MTC terminal;........eeeeeeeeeieeeeeeiiieiieeeeieeiieeeeiaaeas 126
[3.6] wherein a plurality of pieces of start

offset information on the resource allocated

to the uplink control channel are provided,

and the plurality of pieces of start offset
information are transmitted through cell-

v
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specific high layer signaling for the MTC

terminal to the MTC terminal; ........................... 126
viil.  [3.7] wherein the start offset information on

the resource allocated to the uplink control

channel is determined based on a coverage

level; and ... 127
1x.  [3.8] wherein when the response information

of the downlink data of the MTC terminal is

repeatedly transmitted, the repeated

transmission is performed using a same

uplink control channel resource in each

uplink subframe in which the uplink control

channe is repeatedly transmitted. ....................... 127
d Claim 4....ooeeeeee e 128
1. [4.] The method of claim 3, wherein: at least

one of the plurality of pieces of start offset
information is applied according to a
corresponding coverage level of the MTC
terminal.........ccoeeeiieiiie e 128

e. Claim S 128

1. [5.0] A Machine Type Communication

(MTC) terminal for transmitting response

information of downlink data to a base

station, the terminal comprising:........................ 128
il. [5.1] a receiving unit configured to receive

structural information that contains at least

one piece of 1) information on a resource

allocated to an uplink control channel for

transmitting the response information and i1)

start offset information on the esource to

which the uplink control channel is

allocated, configured to receive downlink

control information for scheduling the

downlink data, and configured to receive the

downlink data; .......ccuvveveiiiiiiiiiiiiiiee 129
1. [5.2] a controller configured to determine a

resource allocated to the uplink control
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channel for transmitting the response

information of the downlink data based on at

least one of 1) information on a resource of a

downlink control channel for schedulin the

downlink data, i1) the information on the

resource allocated to the uplink control

channel, and iii) the start offset information

on the resource allocated to the uplink

control channel; and; ..............cccoovviiiiiiiiiinnnnen. 130
iv.  [5.3] a transmitting unit configured to

transmit the response information of the

downlink data by using the determined

resource of the uplink control channel,.............. 131
V. [5.4] wherein the start offset information of

the resource allocated to the uplink control

channel is configured separated from offset

information on a terminal different from the

MTC terminal;.......ccccevvvveiiiiiiiiiiiiiiiiieeeeeee, 132
vi.  [5.5] wherein a plurality of pieces of start

offset information on the resource allocated

to the uplink control channel are provided,

and the plurality of pieces of start offset

information are received through cell-

specific high layer signaling for the TC

terminal from the base station;............ccc.u... 132
vil. [5.6] wherein the start offset information on

the resource allocated to the uplink control

channel is determined based on a coverage

level; and ..o 133
viit.  [5.7] wherein when the response information

of the downlink data of the MTC terminal is

repeatedly transmitted, the repeated

transmission is performed using a same

uplink control channel resource in each

uplink subframe in which the uplink control

channe is repeatedly transmitted. ....................... 133

f. ClAIM B 134

vi
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1. [6.] The MTC terminal of claim 5, wherein:
at least one of the plurality of pieces of start
offset information is applied according to a
corresponding coverage level of the MTC

terminal........ocooveiiiiiiii 134
g. Clalm 7.eevveeeeeee et 134
1. [7.0] A base station for configuring a

resource of response information of

downlink data for a Machine Type

Communication (MTC) terminal, the base

Station COMPIISING: ..ocvvvveeeriiieeeriieeeeieeeenereeeenes 134
11. [7.1] transmitting unit configured to transmit

structural information, downlink control

information for scheduling the downlink

data, and the downlink data;.............ccooooooeeiiin. 135
iii.  [7.2] wherein the structural information

contains at least one piece of 1) information

on a resource allocated to an uplink control

channel for transmitting the response

information and ii) start offset information

on the resource allocated to the uplink

control channel; ............oouuveeiiieiiiiiieeeeeeeeeeeeeee, 136
iv.  [7.3] wherein the resource of the uplink

control channel for transmitting the response

information of the downlink data is

determined based on at least one piece of 1)

information on a resource of a downlink

control channel for scheduling the downlink

data, ii) the informa-tion on the resource

allocated to the uplink control channel, and

111) the start offset information of the

resource allocated to the uplink control

channel; ..o 137
V. [7.4] wherein the start offset information of

the resource allocated to the uplink control

channel is configured separated from offset

information on a terminal different from the

MTC terminal;.......ceeeeeeeeeeieiiieiiiiiiiieeeiieiieeeeeeaeas 137
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V1.

Vii.

Viil.

[7.5] wherein a plurality of pieces of start
offset information on the resource allocated
to the uplink control channel are provided,
and the plurality of pieces of start offset
information are transmitted through cell-
specific high layer signaling for the MTC
terminal to the MTC terminal; .......................
[7.6] wherein the start offset information of
the resource allocated to the uplink control
channel is determined based on a coverage
level; and ......oooovvvvviiiiiieeeeeeeeeeeee e
[7.7] wherein when the response information
of the downlink data of the MTC terminal is
repeatedly transmitted, the repeated
transmission is performed using a same
uplink control channel resource in each
uplink subframe in which the uplink control
channel is repeatedly transmitted. ..................

B.  Ground 2: Claims 1-7 are unpatentable over Lee in view of

1. Reasons to Combine Lee and Zhang ...........ccccceeieeneennne
2. Detailed Application of Lee and Zhang to the Challenged
CIAIMS ..ttt et et 141

a. CLaIM Lo

1.

1.

111.

1v.

[1.0] A method of transmitting response
information of downlink data of a Machine
Type Communication (MTC) terminal, the

method comprising:........cceeeevveeeecieeeenieeeeennne,

[1.1] receiving structural information that
contains at least one of 1) information on a
resource allocated to an uplink control
channel for transmitting the response
information and 11) start offset information
on the resource allocated to the uplink cotrol

channel; ........ooooviviiiiiieeeeeeeeeeeee

[1.2] receiving downlink control information

for scheduling the downlink data;...................
[1.3] receiving the downlink data; and............

viil

....139

...141
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V.

V1.

Vil.

Viil.

1X.

1.

Claim 2

[1.4] transmitting the response information
on the downlink data by using the resource

allocated to the uplink control channel, ..........

[1.5] wherein the resource allocated to the
uplink control channel is determined based
on at least one of: 1) information on a
resource of a downlink control channel for
scheduling the downlink data; i1) the
information on the resource allocated to the
ulink control channel; and ii1) the start offset
information on the resource allocated to the

uplink control channel;.............cccceeeevieeninennnen.

[1.6] wherein the start offset information of
the resource allocated to the uplink control
channel is configured separated from start
offset information for a terminal different

from the MTC terminal; ..........coeeeeveeeeeneeeennnnn.

[1.7] wherein a plurality of pieces of start
offset information of the resource allocated
to the uplink control channel are provided,
and the plurality of pieces of start offset
information are received through cell-
specific high layer signaling for the TC

terminal from a base station;.............ccceeuunnenn.

[1.8] wherein the start offset information on
the resource allocated to the uplink control
channel is determined based on a coverage

level; and ...

[1.9] wherein when the response information
of the downlink data of the MTC terminal is
repeatedly transmitted, the repeated
transmission is performed using a same
uplink control channel resource in each
uplink subframe in which the uplink control

channe is repeatedly transmitted. ....................

[2.] The method of claim 1, wherein: at least
one of the plurality of pieces of start offset

X

..162
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information is applied according to a
corresponding coverage level of the MTC

terminal........ocoovveiiiiiiiiniee 163
C Claim 3. e e 164
1. [3.0] A method of configuring a resource of

response information of downlink data for a

Machine Type Communication (MTC)

terminal in a base station, the method

COMPIISING: c.evvveeeeirieeeeireeeeeireeeesrreeeeserreeeenaneeens 164
il. [3.1] transmitting structural information that

contains at least one of 1) information on a

resource allocated to an uplink control

channel for transmitting the response

information and ii) start offset information

on the resource allocated to the

uplinkcontrol channel;...........cccceeeiveeiiiennnnnne. 165
iii.  [3.2] transmitting downlink control

information for scheduling the downlink

data; and ........ooooiii 165
iv.  [3.3] transmitting the downlink data, ................. 166
V. [3.4] wherein the resource of the uplink

control channel for transmitting the response

information of the downlink data is

determined based on at least one piece of

information on: 1) a resource of a downlink

control channel for scheduling the downlink

dta; 11) the information on the resource

allocated to the uplink control channel; and

1i1) the start offset information on the

resource allocated to the uplink control

channel; ........coooiriiiiiiieee 166
vi.  [3.5] wherein the start offset information of

the resource allocated to the uplink control

channel is configured separated from offset

information on a terminal different from the

MTC terminal;.......cccvveveiiiiiiiiiiiiiiiiieeeeeeee, 167
vil.  [3.6] wherein a plurality of pieces of start

offset information on the resource allocated
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to the uplink control channel are provided,

and the plurality of pieces of start offset

information are transmitted through cell-

specific high layer signaling for te MTC

terminal to the MTC terminal; ........................... 167
viil. [3.7] wherein the start offset information on

the resource allocated to the uplink control

channel is determined based on a coverage

level; and ... 167
1x.  [3.8] wherein when the response information

of the downlink data of the MTC terminal is

repeatedly transmitted, the repeated

transmission is performed using a same

uplink control channel resource in each

uplink subframe in which the uplink control

channel is repeatedly transmitted. ...................... 168
d. Claim 4....ooeeeeeee e 168
1. [4.] The method of claim 3, wherein: at least

one of the plurality of pieces of start offset
information is applied according to a
corresponding coverage level of the MTC
terminal........occovveiiiiiiiie 168

e. Claim S 169
1. [5.0] A Machine Type Communication
(MTC) terminal for transmitting response
information of downlink data to a base
station, the terminal comprising:........................ 169
il. [5.1] a receiving unit configured to receive
structural information that contains at least
one piece of 1) information on a resource
allocated to an uplink control channel for
transmitting the response information and i1)
start offset information on the resource to
which the uplink control channel is
allocated, configured to receive downlink
control information for scheduling the

X1
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111

1v.

V1.

Vil.

Viil.

downlink data, and configured to receive the

downlink data; .........oovveeeeeeeeiiiieeeeeeeeeeeeeeeeeee

[5.2] a controller configured to determine a
resource allocated to the uplink control
channel for transmitting the response
information of the downlink data based on at
least one of 1) information on a resource of a
downlink control channel for schedulin the
downlink data, ii) the information on the
resource allocated to the uplink control
channel, and iii) the start offset information
on the resource allocated to the uplink

control channel; and; ..........cccoeevvveeiieeeeniennnnnnn.

[5.3] a transmitting unit configured to
transmit the response information of the
downlink data by using the determined

resource of the uplink control channel, ...........

[5.4] wherein the start offset information of
the resource allocated to the uplink control

channel is configured separated from offset
information on a terminal different from the

MTC terminal;..........ooovvveeeimeiiiieieeeeeeeeeeeeeeee,

[5.5] wherein a plurality of pieces of start
offset information on the resource allocated
to the uplink control channel are provided,
and the plurality of pieces of start offset
information are received through cell-
specific high layer signaling for the TC

terminal from the base station;........................

[5.6] wherein the start offset information on
the resource allocated to the uplink control
channel is determined based on a coverage

level; and .....oooovvvviiiiiiieeeeeeeeeeeeeeeee

[5.7] wherein when the response information
of the downlink data of the MTC terminal is
repeatedly transmitted, the repeated
transmission is performed using a same
uplink control channel resource in each

x11
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1.

111.

1v.

uplink subframe in which the uplink control

channe is repeatedly transmitted. ....................

[6.] The MTC terminal of claim 5, wherein:
at least one of the plurality of pieces of start
offset information is applied according to a
corresponding coverage level of the MTC

TETMNINAL oot ee e eee e e e e e eeeeeans

[7.0] A base station for configuring a
resource of response information of
downlink data for a Machine Type
Communication (MTC) terminal, the base

station COMPIISING: ....evveeeeerieeeeiiieeeeiieee e

[7.1] transmitting unit configured to transmit
structural information, downlink control
information for scheduling the downlink

data, and the downlink data;............................

[7.2] wherein the structural information
contains at least one piece of 1) information
on a resource allocated to an uplink control
channel for transmitting the response
information and i1) start offset information
on the resource allocated to the uplink

control channel; .........cccccvevvveieiiiiiiiiiii,

[7.3] wherein the resource of the uplink
control channel for transmitting the response
information of the downlink data is
determined based on at least one piece of 1)
information on a resource of a downlink
control channel for scheduling the downlink
data, i1) the informa-tion on the resource
allocated to the uplink control channel, and
ii1) the start offset information of the
resource allocated to the uplink control

channel; .......ccoovriiiiiiieeeeeeee

xiil

..176
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V. [7.4] wherein the start offset information of

the resource allocated to the uplink control

channel is configured separated from offset

information on a terminal different from the

MTC terminal;.......oeeeeeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeas 181
vi.  [7.5] wherein a plurality of pieces of start

offset information on the resource allocated

to the uplink control channel are provided,

and the plurality of pieces of start offset

information are transmitted through cell-

specific high layer signaling for the MTC

terminal to the MTC terminal; ...........ccuvvenee. 181
vil. [7.6] wherein the start offset information of

the resource allocated to the uplink control

channel is determined based on a coverage

level; and ......ooooovviiiiiiiiieeeeeeeeeeeeeee 182
viil. [7.7] wherein when the response information

of the downlink data of the MTC terminal is

repeatedly transmitted, the repeated

transmission is performed using a same

uplink control channel resource in each

uplink subframe in which the uplink control

channel is repeatedly transmitted. ...................... 182

XII. CONCLUSION.....oiiiiiiiteteeee ettt s 183
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Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

I, Mark R. Lanning, declare as follows:

I. INTRODUCTION

1. My name is Mark R. Lanning, and I have been retained by the
Petitioners to offer technical opinions relating to U.S. Patent No. 10,181,931 (“the
’931 Patent”) and prior art references relating to its subject matter. My extensive
experience with cellular networks and their standards provides me with an
understanding of the subject matter described and claimed in the *931 Patent.

2. My opinions, as explained below, are based on my education,
experience, and expertise in the fields relating to the 931 Patent. Any figures that
appear within this document have been prepared with the assistance of Counsel and
reflect my understanding of the 931 Patent and the prior art discussed below.

3. I have no financial interest in the party or in the outcome of this
proceeding. I am being compensated for my work as an expert on an hourly basis.
My compensation is not dependent on the outcome of these proceedings or the
content of my opinions.

II. PROFESSIONAL BACKGROUND AND QUALIFICATIONS

4. I have extensive experience in the field of telecommunications
including circuit-switched networks, multiple generations of cellular networks, and

packet-switched networks.
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5. Further details on my education, work experience, and the cases in
which I have previously given testimony in the past four years are contained in my
curriculum vitae (CV). Ex. 1015.

6. I am currently the president of two consulting companies: Telecom
Architects, Inc. and Reticle Consulting, LLC. Telecom Architects provides
consulting services to fixed and wireless telecom service providers and their
equipment suppliers. I have been President of Telecom Architects since 1999.

7. I have over 40 years of experience working in the telecommunications
industry that began in the U.S. Army Signal Corp. My experience relevant to this
case includes my work as an architect of various telecommunications systems and
my work developing equipment used in telecommunications systems. This
experience includes extensive design, implementation and testing work on the
wireless interface functionality (between the base station and mobile phones) for
multiple generations of cellular standards.

8. I received a B.S. in Computer Science from Southern Methodist
University (SMU) in 1983.

9. DSC, now a part of Alcatel, hired me in 1983 where I was a software
development manager on the team responsible for ting DSC’s PSTN telephone
switch into a Mobile Switching Center (MSC) for Motorola to sell as a part of their

cellular product offering in the U.S. and many other countries.
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10. In 1991, I began working as a consultant to Motorola for its “SuperCell”
base station product and as a consultant to British Telecom to upgrade its current
analog cellular network, and I was one of the network architects responsible for the
design and rollout of its Global System for Mobile Communications (GSM) network
known as Cellnet. Beginning in the early 1990s, 1 was responsible for
implementation of the SMS service, including working with suppliers of the SMS
Center (SMSC), Mobile Switching Centers (MSCs) and cellular phones to define
and roll out the functionality that was to be provided.

11. I was personally involved with Nokia, Ericsson, Motorola and other
equipment suppliers in this effort.

12.  Since 1995, I have also provided second generation (2G) and third
generation (3G) Code Division Multiple Access (“CDMA”) network architecture
and equipment design and implementation consulting services to companies such as
Sprint, Nextel, Nokia, and Ericsson. While consulting to Nextel, which has since
become part of Sprint, as one of the network architects for its iDEN network, one of
my responsibilities was to define the network and mobile phone functionality
required to support MMS and advanced data communications capability.

13. In addition to my cellular experience listed above, for at least the past
ten years, I have kept up to date my knowledge of the present-day 3G, 4G, and 5G

cellular network and wireless standards and their associated equipment and
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protocols. I have done this through my study of each new release of these standards,
technical books and trade publications as well as my expert work in legal cases,
which has involved evaluating the functionality of many different types of network
equipment, mobile devices, and baseband chipsets. I have also evaluated thousands
of cellular technology patents, and most of these were for cellular phone and/or base
station functionality.

14. I am a member of the Institute of Electrical and Electronics Engineers
(IEEE), including the IEEE Standards Association. I am also a member of the
Association for Computing Machinery (ACM). While employed at DSC, 1 was a
member of the ANSI T1 and T1X1 standard groups responsible for the definition
and standardization of the Advanced Intelligent Network (AIN) and Signaling
System 7 (SS7) protocol.

15. I'wasretained as a technical expert by Cellco Partnership d/b/a Verizon
Wireless, AT&T Services, Inc., T-Mobile USA, Inc., Google LLC, Ericsson, Inc.
and Nokia of America Corporation (collectively “Petitioners”).

III. DOCUMENTS AND OTHER MATERIALS REVIEWED

16. Informing the opinions set forth in this declaration, I have reviewed the
documents Identified in the Exhibit List and the prosecution history of the ‘931

Patent and of the patents and patent applications to which it claims priority.
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17. Additionally, I have utilized my own experience and expertise,
including that regarding the knowledge and capabilities of a person of ordinary skill
in the relevant art in the timeframe of the claimed priority date of the ‘931 Patent.

IV. UNDERSTANDING OF THE LAW

A. Date of Invention

18. I have been asked to use the date of September 9, 2013, as the date of
invention for purposes of my analysis (“priority date”).

B. Obviousness

19. Iam a technical expert and do not offer any legal opinions. However,
counsel has informed me that in proceedings before the USPTO, claim terms are to
be given the meaning they would have to a person having ordinary skill in the art
(“POSITA”) at the time of the alleged invention , taking into consideration the
patent, its file history, and secondarily, any applicable extrinsic evidence (e.g.,
dictionary definitions).

20. I am informed by Counsel and understand that a patent claim is invalid
under 35 U.S.C. § 103 if the differences between the invention and the prior art are
such that the subject matter as a whole would have been obvious at the time of the
invention to a person having ordinary skill in the art (“POSITA”) to which the
subject matter pertains. Obviousness, as has been explained to me, is based on (i) the

scope and content of the prior art, (i1) the differences between the prior art and the
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claim, (iii) the level of ordinary skill in the art, and (iv) any secondary indicia of non-
obviousness (e.g., “secondary considerations” such as commercial success in the
marketplace of the claimed invention), to the extent that they exist.

21. I further understand that obviousness may be established by showing
that it would have been obvious to combine the teachings of more than one item of
prior art. In determining whether a piece of prior art could have been combined with
other prior art or with other information within the knowledge of a person having
ordinary skill in the art, the following are examples of approaches and rationales that
may be considered:

e Combining prior art elements according to known methods to yield
predictable results;

e Simple substitution of one known element for another to obtain predictable
results;

e Use of a known technique to improve similar devices (methods, or
products) in the same way;

e Applying a known technique to a known device (method, or product) ready
for improvement to yield predictable results;

e Applying a technique or approach that would have been obvious to try
(choosing from a finite number of identified, predictable solutions, with a
reasonable expectation of success);

e Known work in one field of endeavor may prompt variations of it for use

in either the same field or a different one based on design incentives or
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other market forces if the variations would have been predictable to a
person having ordinary skill in the art; and

e Some teaching, suggestion, or motivation in the prior art that would have
led one of ordinary skill to modify the prior art reference or to combine
prior art reference teachings to arrive at the claimed invention.

22. I further understand that an invention may be obvious if one of ordinary
skill in the art, facing a wide range of needs created by developments in the field,
would have seen an obvious benefit to the solutions tried by the applicant. When
there is a design need or market pressure to solve a problem and there are a finite
number of identified, predictable solutions, it may be obvious to a person of ordinary
skill to try the known options. If a technique has been used to improve one device,
and a person of ordinary skill in the art would recognize that it would improve similar
devices in the same way, using the technique would have been obvious.

23. I further understand that a person of ordinary skill in the art is a
hypothetical person who is presumed to be aware of all the relevant art at the time
of the invention. The person of ordinary skill is not an automaton and may be able
to fit together the teachings of multiple patents and/or printed publications
employing ordinary creativity and the common sense that familiar items may have
uses in another context or beyond their primary purposes.

24. 1 also understand that when considering the obviousness of a patent

claim, one should consider whether a teaching, suggestion, or motivation to combine
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the references exists to avoid impermissibly applying hindsight when combining or
modifying the prior art. I understand this test should not be applied rigidly, but that
the test can be important to avoid such hindsight.
25. I also understand that one of ordinary skill in the art must have a
reasonable expectation of success in combining or modifying prior art references.
26. I also understand that all elements of a claim must be considered in an

obviousness analysis.

C. Standard of Proof

27. Tunderstand that the standard to prove unpatentability in an inter partes
review proceeding is by a preponderance of the evidence, which means more likely
than not.

V. LEVEL OF ORDINARY SKILL

28. I have considered the level of ordinary skill in the art relevant to the
’931 Patent. I understand that factors such as the education level of those working
in the field, the sophistication of the technology, the types of problems encountered
in the art, the prior art solutions to those problems, and the speed at which
innovations are made may help establish the level of skill in the art.

29.  After reviewing the 931 Patent, the relevant portions of the prosecution
history of the 931 Patent, and the cited references, it is my opinion that the relevant

art of the ’931 Patent is in the general field of wireless communication systems, and
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more specifically, it is focused on some of the functionality used in Long Term
Evolution (LTE) 4G cellular networks. See e.g., Ex. 1001, 3:63-4:6.

30. Specifically, the ‘931 Patent relates to allocating resources for an uplink
control channel for transmitting a Hybrid Automatic Repeat Request (HARQ)
acknowledgement (ACK) or negative acknowledgement (NACK). Ex. 1001, 1:18-
22. The ’931 Patent is directed to providing a modified means of determining a
PUCCH resource for sending an HARQ ACK/NACK response specifically by a
machine type communication (“MTC”) terminal. MTC terminals are low capability
terminals, which have low performance hardware and software compared to a typical
LTE/LTE-Advanced terminal. Ex. 1001, 7:13-16, 7:25-36, and 7:52-62.

31. Based upon my knowledge of this field, I conclude that a POSITA at
the time of the alleged invention of the ‘931 Patent (September 2013), and for that
matter, at all subsequent times through the present, would have been familiar with
wireless communications networks, equipment, and integrated circuit chips, and
would have had at least a working knowledge of the communication protocols issued
by 3GPP. A POSITA would have had a bachelor’s degree in electrical engineering,
computer engineering, or a related discipline, knowledge of the relevant 3GPP
standards as of this time, and at least 2 years of experience working in a field
involving wireless communications.. A person with a different degree but with

additional relevant experience could still qualify if the additional experience
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compensates for the different educational background. A person with less than 2
years of experience working in a field involving wireless communications could still
qualify if the person has additional education that compensates for their lesser
experience.

32. Iam and was at the time of the alleged invention, at least a person of
skill in the relevant art, of a level at least as high as, or more than ordinarily skilled
persons, and I can provide insight and opinions into the understandings of such
persons at all relevant times by virtue of my education, training, and experience.

VI. RELEVANT TECHNOLOGY BACKGROUND
A.  The 3GPP Standards Organization

33. The 3GPP is a standards-setting organization. As cellular
telecommunications technology developed in the late 1980s, network operators
recognized that standardization was necessary to ensure subscriber mobility and
compatibility of equipment provided from multiple suppliers. Thus, the 3GPP began
in 1998 when the European Telecommunications Standards Institute (ETSI) and
other standard development organizations, as well as several telecommunications
companies, formed a partnership to develop and standardize various aspects of 2G,
3G, and 4G mobile network operator systems.

34. The 3GPP is a group enterprise. Within the larger 3GPP umbrella are

four primary plenary Technical Specification Groups (“TSGs”) (e.g., the Systems
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and Architecture (“SA”) group), under which are several working groups (e.g.,
Systems and Architecture Working Group 2 (“SA-2” or “S2”)). The meetings for
each plenary and working group are numbered sequentially (e.g., TSG RAN WG1,
Meeting #40; TSG RAN WGI, Meeting #41).! In my experience, the working
groups met roughly every month in the September 2013 timeframe and were
responsible for drafting and editing specific standards and change requests. All
change requests had to be approved by the plenary group before the change requests
were incorporated into a specific release of the standard.

35. Major changes to the 3GPP standard are defined in “Releases,” which
comprise many Technical Specifications (TS), and in my experience certain groups
of releases are informally referred to as a “generation.”

36. Standardization by the 3GPP at the time of the ‘931 Patent was a
collaborative effort and remains so today regarding new generations and Releases.
It involves hundreds of engineers from companies that are interested in developing
the technology. Each 3GPP working group typically holds monthly meetings in
different locations around the world. The members of the working group submit
written contributions (called “temporary documents” or “Tdocs™) and discussion

documents. In my experience, the 3GPP has stored and controlled documents

' RAN stands for Radio Access Network.

11

IPR2025-00138
Petitioner's Exhibit 1003
Page 000028



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

electronically, and these documents are retained on the public 3GPP server
indefinitely. See also Ex. 1017, at pp. 2-3.

37. Inmy experience, the general practice of the 3GPP, both now and at the
time of the invention, is to make Tdocs and discussion documents publicly available
prior to each meeting. Then at the meeting itself, the members publicly discuss those
Tdocs and discussion documents. Members also vote on the Tdocs and, if approved,
incorporate them into the standard. See also Ex. 1017 at p. 1. Sometimes Tdocs are
drafted, edited, or combined during the meeting. The new and edited Tdocs are
given new Tdoc numbers and uploaded to the public 3GPP file server, usually soon
after the meeting. Sometimes, the new and edited Tdocs are further circulated for e-
mail approval—that is, they can be distributed and voted upon via e-mail.

38. In my experience, both now and at the time of the ‘931 Patent, Tdocs
and discussion documents are publicly circulated to group members before and after
meetings in two ways. First, they can be uploaded to the public 3GPP file server
prior to each meeting. See also Ex. 1017. If so, the file will receive a date and time
stamp. In my experience, the date and time stamp can be relied upon to indicate
when the upload occurred, making the document available to the public on the
Internet. See Ex. 1015, Delegates Corner. Second, Tdocs and discussion documents
can be distributed to the public using the group’s public e-mail exploder. See, e.g.,

Ex. 1016 at p. 1 “Questions about 3GPP email exploder lists.”
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B. The 3GPP 4G LTE Network Standard

39. The 3GPP LTE (4G) cellular standard was not based on a greenfield
model. Instead, the LTE standard adopted many of the proven concepts that were
known and used by millions of mobile terminals (UEs) in its predecessor 3G UMTS
network. UMTS networks are still in operation today in the U.S., and many mobile
terminals (UEs) can switch to 3G UMTS cells when they are in areas where LTE
coverage is very weak or absent.

C. The Relevant Physical LTE Channels

1. The PDDCH/EPDDCH Downlink Channels

40.  The Physical Downlink Control CHannel (PDCCH) and the Enhanced
Physical Downlink Control CHannel (EPDCCH) are both downlink control channels
transmitted from the base station (eNodeB) to the UE (e.g., MTC terminal). They
are used to transfer control information to the UEs in a cell. This control information
includes scheduling information required for a UE to receive the PDSCH (described
below) and for scheduling grants enabling the UE to transmit on the PUSCH
(described below). The PDCCH/EPDCCH were defined by the 3GPP Technical
Specification 36.211 v. 11.4.0 (Ex. 1016) (“36.211”), which was published and
publicly available before September 20, 2013.

41. The PDCCH and EPDCCH channels are effectively the same in regard

to the relevant functionality covered by this declaration so they can be used
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interchangeably. The starting number of the Control Channel Element (“CCE”’) used
by the base station (eNodeB) to transmit the PDCCH/EPCCH is important for this
declaration because it is used by the UE as one of the methods to determine the

starting CCE it should use for transmitting its uplink PUCCH as described below.?

6.8 Physical downlink control channel

6.8.1 PDCCH formats

The physical downlink control channel carries scheduling assignments and other control information. A physical control
channel is transmitted on an aggregation of one or several consecutive control channel elements (CCEs), where a
control channel element corresponds to 9 resource element groups. The number of resource-element groups not
assigned to PCFICH or PHICH is Npg(, . The CCEs available in the system are numbered from 0 to Ngeg —1. where

Neeg = LNREG / 9J . The PDCCH supports multiple formats as listed in Table 6.8.1-1. A PDCCH consisting of »
consecutive CCEs may only start on a CCE fulfilling7 mod#» =0, where 7 is the CCE number.

Multiple PDCCHs can be transmitted in a subframe.

Table 6.8.1-1: Supported PDCCH formats

PDCCH format | Number of CCEs | Number of resource-element groups | Number of PDCCH bits
0 1 9 72
1 2 18 144
2 4 36 288
3 8 72 576

Ex. 1016 (36.211) p. 77 (highlighting added).

6.8A  Enhanced physical downlink control channel

6.8A.1 EPDCCH formats

The enhanced physical downlink control channel (EPDCCH) carries scheduling assignments. An enhanced physical
downlink control channel 1s transmitted using an aggregation of one or several consecutive enhanced control channel
elements (ECCEs) where each ECCE consists of multiple enhanced resource element groups (EREGs), defined in
clause 6.2 4A_ The number of ECCEs used for one EPDCCH depends on the EPDCCH format as given by Table
6.8A.1-2 and the number of EREGs per ECCE is given by Table 6.8A 1-1 Both localized and distributed transmission is
supported.

Ex. 1016 (36.211) p. 79.

2 Also seee.g., Ex. 1001 6:40-61 for admitted 3GPP CCE and CCE index definitions.
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42.  The PDCCH/EPDCCH carries a control message to the UEs referred to
as Downlink Control Information (DCI). A DCI message has multiple formats that
are used depending on the set of information to be communicated to the UE. Each
DCI message has multiple fields that are used to carry predefined information. The
DCI control information, inter alia, specifies where the UE can find and decode its
data being transmitted on the PDSCH. The DCI can also define the starting offset
that a UE should use for its HARQ ACK/NACK transmission on the PUCCH.

43. The 3GPP TS 36.212 v.11.3.0 Specification (Ex. 1020) (“36.212”),
which was also published and publicly available before September 20, 2013, defined
the PDCCH DCI message and the formats as shown below. The 36.212 defines 14
different DCI formats. I have only included a portion of the description for Format
0 below as an example. Format 0 is mainly used to allocate PUSCH resources to the

UE for 1t to send data.

5.3.3 Downlink control information
A DCI transports downlink or uplink scheduling information, requests for aperiodic CQI reports, nofifications of

MCCH change [6] or uplink power control commands for one cell and one RNTI. The RNTI 1s implicitly encoded in
the CRC.

Ex. 1020 (36.212) p. 59.

5.3.3.1 DCI formats

The fields defined in the DCI formats below are mapped to the information bits ao to 4.1 as follows.

ld.
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5.3.3.1.1 Format O

DCI format 0 is used for the scheduling of PUSCH in one UL cell.

The following information is transmitted by means of the DCI format 0:

1d.
44.  The procedure for the UE receiving the PDCCH channel with different

DCI formats was also defined as follows by 36.213.

71 UE procedure for receiving the physical downlink shared
channel

Except the subframes indicated by the higher layer parameter mbsfi-SubframeConfigList of serving cell ¢. a UE shall

+ upon detection of a PDCCH of the serving cell with DCI format 1. 1A, 1B, 1C, 1D, 2. 2A, 2B, 2C. or 2D
intended for the UE in a subframe, or

+ upon detection of an EPDCCH of the serving cell with DCT format 1, 1A, 1B, 1D, 2. 2A, 2B, 2C. or 2D
intended for the UE in a subframe

decode the corresponding PDSCH in the same subframe with the restriction of the number of transport blocks defined
in the higher layers.

Ex. 1007 (36.213) p. 29.

2. The PDSCH Downlink Channel

45.  The Physical Downlink Shared CHannel (PDSCH) is used by the base
station (eNodeB) to transmit data and other control information to multiple UEs, as

the “shared” in its name implies. The PDSCH is defined by 36.211 as follows:

6.4 Physical downlink shared channel

The physical downlink shared channel shall be processed and mapped to resource elements as described in clause 6.3
with the following additions and exceptions:

Ex. 1016 (36.211) p. 73.
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3. The PUCCH Uplink Channel

46. The Physical Uplink Control CHannel (PUCCH) carries uplink control
information. One relevant type of control information a UE sends is referred to as a
Hybrid-ARQ acknowledgement (HARQ ACK/NACK), which indicates to base
station (eNodeB) whether the data the UE received on the PDSCH was successfully
received or not. Another type of control information transmitted by the UE on the
PUCCH is a request for uplink resources to send data. As shown in the table below,
the PUCCH can be transmitted using different formats, which define the modulation
scheme being used by the UE and the resulting number of bits per subframe that are

being transmitted. The PUCCH was defined by 36.211 as follows:

2.4 Physical uplink control channel

The physical uplink control channel, PUCCH. carries uplink control information. Simultaneous transmission of PUCCH
and PUSCH from the same UE is supported if enabled by higher layers. For frame structure type 2. the PUCCH is not
transmitted in the UpPTS field.

The physical uplink control channel supports multiple formats as shown in Table 5.4-1.
Formats 2a and 2b are supported for normal cyclic prefix only.

Table 5.4-1: Supported PUCCH formats

PUCCH format | Modulation scheme | Number of bits per subframe, A ;

1 N/A N/A
1a BPSK 1

1b QPSK 2
2 QPSK 20
2a QPSK+BPSK 21
2b QPSK+QPSK 22
3 QPSK 48

Ex. 1016 (“36.2117), p. 24.
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D. HARQ ACK/NACK Scheduling On the PUCCH
47. By September 2013, scheduling a HARQ ACK/NACK uplink channel

was also defined by the 3GPP and well known. The 3GPP defined the global
technical specifications for HARQ ACK/NACK procedures. These standards are
used by equipment manufacturers — both for network equipment, such as base
stations (“BS”), and end-user devices, referred to as user equipment (“UE”) — to
ensure that the devices may communicate with one another. The 3GPP-defined
procedure for allocating a HARQ ACK/NACK uplink channel was well established
before September 2013. For example, 3GPP Technical Specification 36.213 v.
11.4.0 (EX. 1007) (*“36.213”), which was published and publicly available before
September 20, 2013, provides a set of standard procedures for allocating PUCCH
resources for the transmission of HARQ ACK/NACK.

48. Specifically, 36.213 defines a method for the terminal (UE) to calculate
its PUCCH resource for sending an HARQ ACK/NACK in response to data it
receives on the PDSCH downlink channel as indicated by its detection of a
corresponding PDCCH/EPDCCH from the base station. EX. 1007 (36.213),
Sections 10.1.2, 10.1.2.1, 10.1.3 and 10.1.3.1. Section 10.1.2 is in regard to
Frequency Division Duplex (FDD) operation and Section 10.1.3 is in regard to Time
Division Duplex (TDD) operation. Ex. 1020 (36.212), p. 7. The terminal uses the
disclosed method to determine its PUCCH resource by utilizing a starting offset
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(NWpyccn) that is specified by higher signaling and the number of the first CCE used
for transmission of the corresponding PDCCH (ncce). EX. 1007 (36.213), Section
10.1.3.1.

49. The 36.213 Specification further defines another method for the UE to
determine the PUCCH resource it should use when sending an HARQ ACK/NACK
in response to data it receives on the PDSCH. For FDD operation of one serving
cell, the HARQ ACK/NACK resource offset (ARO) is received in a EPDCCH DCI
field of the RRC signaling message as described by the table below.

Table 10.1.2.1-1: Mapping of ACK/NACK Resource offset Field
in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D to A ,;, values

ACK/NACK Resource offset field A
in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D ARO

0 0
1 -1
2 -2
3 2

Ex. 1007 (36.213), Table 10.1.2.1-1, p. 142.
50. For, TDD operation of one serving cell, the HARQ ACK/NACK
resource offset (ARO) is received in a EPDCCH DCI field as described by the table

below.
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Table 10.1.3.1-2: Mapping of ACK/NACK Resource offset Field in DCI format
1A/1B/1D/1/2A/2/2BI2CI2D to A ., values for TDD when m > 0

ARO
ACK/NACK Resource offset field in A
DCI format 1A/11B/1DI/1/2A[2/2B/2C/2D 4RO
0 0
m—1
1 ~ 2 Naccr gnei, —2
i1=0
m—1
2 - Z N ECCE.gn—k, 1
fl=m— m/3]
3 2

Ex. 1007 (36.213), Table 10.1.3.1-2, p. 151.

51.  The 3GPP TS 36.213 specification also discloses a procedure for the
UE to transmit the HARQ ACK/NACK message repeatedly using the same PUCCH
resource. Ex. 1007 (36.213), Section 10.1.4. A UE-specific parameter,
ackNackRepetition, is configured by higher layers and, when enabled, it directs a UE
to repeat any HARQ ACK/NACK transmission with a repetition factor (Nangrep),
also provided by higher layers. Ex. 1007 (36.213), Section 10.1.4. For a HARQ
ACK/NACK response to a PDSCH indicated by a corresponding
PDCCH/EPDCCH, the initial HARQ ACK/NACK is transmitted to a PUCCH
resource as determined by the method described above and the Nanrep-1 repetitions
are always transmitted on a single PUCCH resource, n"Ppycchanrep, Which is

signaled by higher layers as described below.
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10.1.4 HARQ-ACK Repetition procedure

HARQ-ACK repetition 1s enabled or disabled by a UE specific parameter ackNackRepetition configured by higher
layers. Once enabled, the UE shall repeat any HARQ-ACK transmission with a repetition factor N ANRep- where

NANRep 1s provided by higher layers and includes the mitial HARQ-ACK transmission, until HARQ-ACK
repetition is disabled by higher layers. For a PDSCH transmission without a corresponding PDCCH/EPDCCH

Ex. 1007 (36.213), Section 10.1.4, p. 171.
E. Machine Type Communications (“MTC”)

52.  MTC involves one or more machines communicating with each other
and without human interaction. Ex. 1001, 1:26-30. MTC terminals are often
installed in areas where radio wave environments are poor compared to traditional
LTE terminals. Ex. 1001 (°931 Patent), 1:33-37.

1. Repetition for Coverage Enhancements

53.  An MTC terminal may refer to a terminal that supports coverage
enhancement. Ex. 1001 (’931 Patent), 3:56-58. Methods of achieving coverage
enhancement were well-known before September 2013. For example, during RAN
Meeting#74, ZTE submitted “Discussion on Repetition for Control and Traffic
Channel” (Ex. 1008) (“ZTE”), which discusses means of achieving different
coverage enhancement targets. ZTE explains that “time domain repetition is the
most important coverage enhancement technique for almost all the physical
channels. Ex. 1008, Section 1. ZTE specifically applies the technique to PUCCH.
Ex. 1008 (ZTE), Section 2.1 (“Repetition of (E)PDCCH/PUCCH across multiple

sub-frames may be required to achieve the coverage enhancement target”). For
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example, ZTE teaches that to achieve a coverage enhancement target of 15dB, 10
repetitions of PUCCH are required. Ex. 1008 (ZTE), Table 1.

2. MTC HARQ ACK/NACK Scheduling

54. The ‘931 Patent acknowledges the issue with scheduling HARQ
ACK/NACK signaling for an MTC terminal when control information is repeatedly
transmitted from the base station. Ex. 1001, 1:44-61. Namely, the MTC may be
uncertain how to determine the resources of an uplink control channel it should use
and such resources may conflict with the resources of an uplink control channel of a
typical non-MTC (UE) terminal. Ex. 1001 (’931 Patent), 1:44-61, 7:13-16, 7:25-36,
and 7:52-62. Such issues, however, were well-known before the priority date of the
‘931 Patent and solutions were being actively considered.

55. For Example, Yang (U.S. Patent Application Publication No.
2014/0105191; Ex. 1009) discloses an invention that “can be usefully applied to
MTC (machine type communication)” EX. 1009 (Yang), 67. At the time of its
filing, Yang disclosed several possible methods of an MTC scheduling an uplink
resource for sending a HARQ ACK/NACK message. For example, Yang proposed
having a base station pre-configure four resource sets through higher layer signaling
and communicating which resource set a UE should use through 2-bit information.
Ex. 1009 (Yang), §85. Yang also proposed using the lowest CCE index used for the
PDCCH transmission (ncce) to the MTC and a resource offset (NMpyccn) for the
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MTC to use in order to determine the PUCCH resource it should use for its PUCCH
transmission:

NOpyccn = nece + NOpyccn

Ex. 1009 (Yang), 489.

56. In considering the issue of multiple UEs transmitting on the same
PUCCH, Yang further proposed reserving an ACK/NACK transmission resource for
each UE through RRC signaling. Ex. 1009 (Yang), q111.

57.  Similar disclosures were well established in the 3GPP standard. For
example, the 3GPP TS 36.213 specification discloses signaling four PUCCH
resource values by higher layer signaling and determining the particular PUCCH

resource based on information in a DCI field “TPC command for PUCCH”:

Table 9.2-2: PUCCH resource value for downlink semi-persistent scheduling

Value of "'TPC command (Lp)
for PUCCH' "'PUCCH
'00' The first PUCCH resource value configured by the higher layers
'01' The second PUCCH resource value configured by the higher layers|
"10' The third PUCCH resource value configured by the higher layers
11" The fourth PUCCH resource value configured by the higher layers

Ex. 1007 (36.213), Table 9.2-2, p. 136.
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Resources used for transmission of PUCCH format 1. la and 1b are identified by a resource index ”1(:113‘2:11 from which

the orthogonal sequence index nf,f)(r.'s) and the cyclic shift a5 (n,.7) are determined according to

& \_n'; (n,) ATSCH / N J for normal cyclic prefix
noe” ()= PUCCH
2. \_n'ﬁ (ny) - Ain / N J for extended cyclic prefix

ag(ng. D= 2;{-}15?’(115.1)/;‘\(&5

. {[ﬂﬁfﬂ (ng.1)+ (n}; (n,)-AERSCH + (n‘(f ) (n,) mod AELSH ])mod N '] mod NXB  for normal cyclic prefix
ng ' (n,.0)=

[nﬁfn (n,.D+ (n'? (n,)- ATVEH 4 P () / 3)1110d ‘V] mod NXB for extended cyclic prefix

where

[Ar(1 . 1.5 1 PUCCH
. {Nis) 1fnl(’UE')CH<C"V£s) A gin

NEB otherwise

3 normal cyclic prefix
]2 extended cyclic prefix

Ex. 1016 (36.211) p. 25.

VII. OVERVIEW OF THE ‘931 Patent
A.  Summary of the Disclosure of the ‘931 Patent

58.  The ’931 Patent generally is directed to a wireless communication
system, and specifically to allocating resources for an uplink control channel for
transmitting a Hybrid Automatic Repeat Request (HARQ) acknowledgement (ACK)
or negative acknowledgement (NACK). Ex. 1001 (931 Patent), 1:18-22.

59. In the prior art, HARQ ACK/NACK feedback is transmitted by a
terminal on a Physical Uplink Control Channel (“PUCCH”) resource in response to
a downlink transmission of a Physical Downlink Shared Channel (“PDSCH”) by a

base station (“BS™). Ex. 1001 (’931 Patent), 6:40-43.
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FiG.1

>~ [ PDSCH

Y

20 ) PUCCH W

Ex. 1001 (°931 Patent), FIG. 1.
60. In a typical 3GPP LTE/LTE-Advanced system, the PUCCH resource

mapping for the HARQ ACK/NACK is determined according to the following

formulas:
npuccH"?” = ncce + Npucen!
nrucca"PY = ncce + Npucen!

61. The equations calculate the HARQ ACK/NACK feedback resource for
an antenna port 0 (npuccn*?) and antenna port 1 (npuccu'?V). ncce denotes the
lowest Control Channel Element (“CCE”) index in which the corresponding
downlink assignment downlink control information (“DCI”) is transmitted.
Npuccn” denotes a cell-specific parameter that is configured by higher layer
signaling including RRC signaling. Ex. 1001 (’931 Patent), 6:40-62.
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62. The *931 Patent is directed to providing a modified way of determining
a PUCCH resource for sending an HARQ ACK/NACK response specifically by a
machine type communication (“MTC”) terminal. MTC terminals are low capability
terminals, which have low performance hardware and software compared to a typical
LTE/LTE-Advanced terminal. As a result, a BS will repeatedly transmit PDCCH
and PDSCH downlink information to an MTC terminal through a plurality of
subframes to improve reception. The repeated transmission across multiple
subframes may lead to several possible issues in allocating an uplink resource for
HARQ ACK/NACK, including an uncertainty in the CCE index value to be applied
to the lowest CCE index by the MTC terminal and the possibility of collisions
between a PUCCH resource of the MTC terminal and the PUCCH resource of a
separate general LTE terminal. The 931 Patent claims to provide three different
embodiments, which “solve” this problem. Ex. 1001 (931 Patent), 7:13-16, 7:25-
36, 7:52-62.

63. In the first embodiment, the prior art PUCCH resource mapping
equation is reused with different procedures for determining the PUCCH Resource

Offset (Npuccumrc?) and the lowest CCE index (ncce) as defined in the following

equations:
nruccn"P? = nece + Npucenmrc?
nruccaPY = necg + 1 + Npucenmrc!
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64.  The Npuccumrc may be configured in a similar manner as a traditional
LTE terminal, such as by UE- or cell-specific RRC signaling or by defining a set of
start offset parameters and determining the specific parameter using a new or
existing DCI field. Alternatively, Npuccumrc'? is determined implicitly based on,
for example, the number of PDCCH repetitions used for transmitting the
corresponding DCI. In a situation where the PDCCH is repeatedly transmitted for
better reception, nCCE may be defined in a number of ways, including as the lowest
CCE index used for the first PDCCH, the lowest CCE index of the N PDCCH, or
as the smallest CCE index among all the CCE indexes transmitted across the
multiple PDCCHs. Ex. 1001 (931 Patent), 8:6-8; 8:21-9:1-7; 9:24-34.

65. In asecond embodiment, a PUCCH resource may be allocated directly
with a DCI message sent on the PDCCH to the MTC terminal. In this embodiment,
a base station may pre-configure a set of candidate PUCCH resource values and the
specific PUCCH resource value is directly indicated to the MTC terminal in the
corresponding PDCCH DCI field. Either a new DCI field may be defined for this
purpose, or an existing DCI field may be utilized. This process is illustrated in Table

1 of the ‘931 Patent:

27

IPR2025-00138
Petitioner's Exhibit 1003
Page 000044



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

TABLE 1

PUCCH resource
indicator value in
downlink allocation DCT 0y eepy

0 First FUCCH resource value configured
by higher layer

‘a1 Second PUCCH resource value
configured by higher layer

01 Third PUCCH resource wvalue configured
by higher layer

11’ Fourth PUCCH resource value

configured by higher layer

Ex. 1001 (’931 Patent), TABLE 1.
66. I note that Table 1 shown above from the ’931 Patent is practically the
same as Table 9.2-2 in the 3GPP TS 36.213 Specification shown below, that existed

long before the 931 Patent.

Table 9.2-2: PUCCH resource value for downlink semi-persistent scheduling

[Value of 'TPC command| (Lp)
for PUCCH' "’PUCCH
'00' The first PUCCH resource value configured by the higher layers
'01' The second PUCCH resource value configured by the higher layers
10’ The third PUCCH resource value configured by the higher layers
11" The fourth PUCCH resource value configured by the higher layers

Ex. 1007 (36.213) Table 9.2-2, p. 136.

67. Each resource candidate may also indicate the number of PUCCH
repetitions (i.e., the number of times the HARQ ACK/NACK should be repeatedly
transmitted). Ex. 1001 (°931 Patent), 9:48-59; 10:25-31.

68. Finally, the 931 Patent discloses an additional ACK/NACK resource

offset value (Aaro,mtc) that may be defined through a PDCCH DCI field as shown
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in Table 2. This table is identical to Table 10.1.2.1-1 in 36.213 described in VI.D

above, with the exception of the addition of the “MTC” above the right-hand column.

TABLE 2
ACK/MNACK recource offset fisld m DCIT
format 1A/1B/ADV1/2A/2/2B/2C/2D F P
] ]
1 =]
2 -2
3 2

69. Then the Aaromtc value may be applied to the equations defined above
to calculate the PUCCH resource:

(1,p0) =

NPUCCH ncce + Npuccumrc" + Aaromrc

nruccuPY = nccg+ 1 + Npuccumrc”) + Aaromre

Ex. 1001 (931 Patent), 10:36-45; 10:66-11:7.

70.  When compared to the well-established 3GPP specifications, the
remaining purportedly “novel” functionality is limited at best. For instance, the
3GPP TS 36.213 specification discloses utilizing a starting offset (NVpyccn) that is
specified by higher signaling and the number of the first CCE used for transmission
of the corresponding PDCCH (ncck) in order to define a PUCCH channel. Ex. 1007
(36.213), Section 10.1.3.1; VL.D.

71. I understand that the Challenged Claims only require these purported

improvements in the alternative and vary only in class (e.g., method/apparatus) and
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frame of reference (e.g., UE/BS). However, as acknowledged by the 931 Patent,
the basic equations for allocating PUCCH resources were known and the
incremental modifications to these equations disclosed by 931 Patent are broadly
claimed such that the claims do not recite anything inventive. As demonstrated
below, You in view of Kim and Lee in view of Zhang discloses the same

modifications.

B. Challenged Claims

72. I understand that the Petitioners are challenging claims 1-7 (the
“Challenged Claims™).

C.  Prosecution History

73.  The ’931 Patent issued from U.S. Patent Application No. 15/025,262
(“““262 Application”), which was filed on March 25, 2016, as a National Stage Entry
of PCT/KR2014/008765.

74. Before examination, the Applicant cancelled and amended several
claims resulting in 16 total claims of which 4 (original claims 1, 7, 13, and 19) were

independent. Ex. 1002 (’931 File History), 274-279. The independent claims recite:
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1. {Currently Amended) A method of transmitting response information of downlink data of a
Machine Type Communication (MTC) terminal, the method comprising:

rece1ving structural information that contains at least one of 1) information on a resource allocated to
an uplink control channel for transmitting the response mformation and 1) start offset information on the
resource allocated to the uplink control channel;

receiving downlink control information for scheduling the downlink data;

recerving the downlink data; and

transmitting the response information on the downlink data by using the resource allocated to the
uplink control channel,

wherein the resource allocated to the uplink control channel is determined based on at least one of’ i)
information on a resource of a downlink control channel for scheduling the downlink data; i1) the information
on the resource allocated to the uplink control channel: or the start offset information on the resource

allocated to the uplink control channel.

7. (Currently Amended) A method of configuring a resource of response information of
downlink data for a Machine Tyvpe Communication (MTC) terminal in the base station, the method
comprising;

transmitting structural information that contains at least one of i) information on a resource allocated
to an uplink control channel for transmitting the response information and ii) start offset information on the
resource allocated to the uplink control channel;

transmitting downlink control information for scheduling the downlink data; and

transmitting the downlink data,

wherein the resource of the uplink control channel for transmitting the response information of the
downlink data is determined based on at least one piece of mformation on 1) a resource of a downlink control
channel for scheduling the downlink data; 11) the information on the resource allocated to the uplink control

channel; and iii) the start offset information on the resource allocated to the uplink control channel,

13. (Currently Amended) A terminal for transmitting response information of downlink data to a
base station, the terminal comprising:

a receiving unit configured to receive structural information that contains at least one piece of 1)
information on a resource allocated to an uplink control channel for transmitting the response information
and ii) start offset information on the resource to which the uplink control channel is allocated, configured to
receive downlink control information for scheduling the downlink data. and configured to receive the
downlink data;

a controller configured to determine a resource allocated to the uplink control channel for
transmitting the response information of the downlink data based on at least one of i) information on a
resource of a downlink control channel for scheduling the downlink data, ii) the information on the resource
allocated to the uplink control channel, and iii) the start offset information on the resource allocated to the
uplink control channel; and

a transmitting unit configured to transmit the response information of the downlink data by using the

determined resource of the uplink control channel.
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19. {Currently Amended) A base station for configuring a resource of response information of
downlink data for a Machine Type Communication (MTC) terminal. the base station comprising:

a transmitting unit configured to transmit structural information, downlink control information for
scheduling the downlink data, and the downlink data,

wherein the structural information contains at least one picce of i) information on a resource
allocated to an uplink control channel for transmitting the response information and ii) start offset
information on the resource allocated to the uplink control channel, and

wherein the resource of the uplink control channel for transmitting the response information of the
downlink data is determined based on at least one piece of i) information on a resource of a downlink control
channel for scheduling the downlink data, ii) the information on the resource allocated to the uplink control

channel, and iii) the start offset information of the resource allocated to the uplink control channel.

Ex. 1002 (’931 File History), 274-278.
75.  During prosecution of the 931 Patent, the claims were repeatedly
rejected and amended.

1. First Non-Final Rejection

76.  The Examiner rejected independent original Claims 1, 7, 13 and 19 as
obvious from U.S. Publication No. 2013/0315159 to Xia et al. (“Xia”) in view of
U.S. Publication No. 2013/0250882 to Dinan et al. (“Dinan”).

77.  For example, with regard to Claim 1, The Examiner found that Xia
disclosed a method receiving downlink control information for scheduling downlink
data and for transmitting response information using a resource allocated to the
uplink control channel. Ex. 1002, 286-287. The examiner found Xia did not disclose
recelving start offset information on the resource allocated to the uplink channel but

that Dinan did. Ex. 1002, 287-288.
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5. Claims 1,7, 13 and 19 is/are rejected under 35 U.S.C, 103 as being unpatentable over
Xia, el al. (US Pre Grant Publication Mo, 20130315158 A1) in view of Dinan, et al. (US Pre

Grant Publication No. 2013/0250882 A1)

Regarding claim 1, Xia discloses a method of transmitting response information of

downlink data of a Machine Type Communication (MTC) terminal, the method comprising:

a. Receiving downlink control infermation for scheduling the downlink data. (The system
of Xia discloses that for machine type communication the user endpoint [[UE"] may
racave and the base station may send, using the PDCCH [L.e. downlink contral channel],
a downlink control information ["DCI"] containing scheduling information for downlink
transmissions transmitted on the POSCH [paragraphs 0042, 0048-0049]. The downlink
transmissions are receved at the UE and sent at the base station at the scheduled time

on the PDECH and the response/ACK [i.e. response information] is sent at the

33

IPR2025-00138
Petitioner's Exhibit 1003
Page 000050



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

appropriate time on the PUCCH [i.e. uplink control channel] [paragraphs 0043-0044,

0048-0050].)

b. Receiving the downlink daia (paragraphs 0042, 0048-0048 - see (a), supra).

c. Transmitting the response information on the downlink data by using a resource
allocated to the uplink contral channel (paragraphs 0043-0044, 0049-0050 - see (a),

supra)j.

Xia fails to disclose receiving structural information that contains start offset information
on the resource allocaled to the uplink contral channel or the resource allocated 1o the uphnk
control channel is determined based on the stan offsel information on the resource allocated 10
the uplink control channel. In the same field of endeavor, Dinan discloses receiving struciural
information that contains start offset information on the resource allacated to the uplink control
channel or the resource allocated to the uplink control channel is determined based on the stari
offsel information on the resource allocatad 1o the uplink control channel, (The system of Dinan
discloses that the system may have mulliple different configured ePDCCH indexes for
transmission, with each region associated with an index and each index having a resource
offset determining that the staring peint of the PDCCH rescurces fo be used [paragraphs 0036-
0o3ar).)

Therefare, since the sysiem of Dinan suggesis the transmission of PDCCH start
resource offset information, it would have been obvious to a person of ordinary skill in the art at
the time of the invention to combine the start offsets of Dinan with the system of Xia by sending

the start resource offset of the PDCCH to the UE. The motive to combine is to improve flexibility
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and decrease complexity by allowing direct signaling of the start resource offset so that it may

take any value and does not need to be presumed or calculate based on other factors.
Regarding claim 7, Xia discloses a method of configuring a resource of response

infermation of downlink data for a Machineg Type Communication (MTC) terminal in the base

station, the method comprising:

a. Transmitting downlink contral information for scheduling the downlink data. (The
system of Xia discloses that for machine type communication the user endpoint ['UET]
may receive and the base station may send, using the PDCCH [i.e. downlink control
channel], a downlink controd information ["DCI7] containing scheduling information for
downlink transmissions fransmitted an the PDSCH [paragraphs 0042, 0045-0049], The
downlink transmissions are received at the UE and sent al the base station at the
scheduled time on the PDSCH and the responsa/ACK [i.e. response information] is sent
at the appropriate time on the PUCCH [i.e. uplink control channel] [paragraphs 0043-

0044, 0043-0050].)
b. Transmitting the downlink data (paragraphs 0042, 0048-004% - see (a), supra).

c. Receiving the response information on the downlink data by using a resource
allocated to the vplink control channel (paragraphs 0043-0044, 0049-0050 - see (a),

supra),

Xia fails to disclose transmitting strectural information that contains start offset

information an the resource allocated to the uplink control channel or the rescurce allocated to
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the uplink contrel channel is determined based on the start offset information on the resource
allocated to the uplink control channel. In the same field of endeavor, Dinan discloses
transmitting structural information that contains start offset information on the resource allocated
to the uplink contral channel or the resource allocated to the uplink control channel is
determined based on the start offset information on the resource allocated to the uplink control
channel, (Tha system of Dinan discloses that the system may have multiple different configured
ePDCCH indexes for ransmission, with each region associated with an index and each index
having a resource offsel determining that the starting point of the PDCCH resources to be used
[paragraphs 0036-0037].)

Therefore, since the system of Dinan suggests the transmission of PDCCH start
resource offset information, it would have been abvious to a person of ordinary skill in the art at
the time of the invention (o combing the start offsets of Dinan with the system of Xia by sending
the start resource offset of the PDCCH to the UE. The motive to combine is to improve flexibility
and decrease complexity by allowing direct signaling of the start resource offset so that it may
take any value and does not need to be presumed or calculate based on other factors.

Regarding claim 13, Xia discloses a terminal for transmitting response information of

downlink data to a base station, the terminal comprising:

a. Recening unit configured o recene downlink control information for scheduling the
downlink data. (The system of Xia discloses that for machine type communication the
user endpoint [*UE"] may receive and the base station may send, using the PDCCH [i.e.
downlink controd channel], a downlink control information ["DCIY] containing scheduling
information for downlink transmissions transmitted on the POSCH [paragraphs 0042,

0048-0049]. The downlink transmissions are received at the UE and sent at the base
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station at the scheduled time on the PDSCH and the response/ACK [i.e. response
infermation] is sent at the appropnate time on the PUCCH [i.e. uplink central channel]

[paragraphs 0043-0044, 0049-0050).)

b. A receiving unit configured to receive the downlink data (paragraphs 0042, 0048-

0049 - see (a), supra).

¢. A ransmitting wnit configured to transmit the response information on the downlink
data by using a resource allocated to the uplink control channel (paragraphs 0043-0044,

0049-0050 - see (a), supra).

Xigtails to disclose a receiving unit configured o receive structural infarmation that
contains start offset information on the resource allocated to the uplink cantrol channel a
controller configurad to determine a resource allocated to the uplink control channel for
transmitting the response information of the downlink data based on the resource allocated to
the uplink control channel. In the same field of endeavor, Dinan discloses a receiving unit
configured 1o receive structural information that contains start offset information on the resource
allocated to the uplink contral channel a controller configured to determine a resource allocated
to the uplink control channel for transmitting the response information of the downlink data
based on the resource allocated to the uplink control channel, {The system of Dinan discloses
that the system may have multipla different cenfigured ePDCCH indexes for transmission, with
each region associated with an index and each index having a resource offset determining that

the starting point of the POCCH resources fo be used [paragraphs 0036-0037].)
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Therefore, since the system of Dinan suggests the transmission of PDCCH start
resource offset information, it would have been obwvious o a person of erdinary skill in the art at
the time of the inventian to combine the start offsets of Dinan with the system of Xia by sending
the star resource offset of the PDCCH to the UE. The motive 1o combine is to improve flexibility
and decrease complexity by allowing direct signaling of the start resource offset so that it may
take any value and does not need (o be presumed or cakoulate based on other factors.

Regarding claim 19, Xia discloses A base stabon for configuring a resource of
response information of downlink data for a Machine Type Communication (MTC) terminal, the

base station comprising:

a. A transmitting unit configured to ransmit downlink cantrel infarmation for scheduling
the downlink data. (The system of Xia discloses that for maching type communication
the user endpaoint ['UE™] may receive and the base stafion may send, using the PDCCH
[i.e. downlink control channel], a downlink control information ["DCI"] containing
scheduling information for downlink transmissions transmitted on the PDSCH
[paragraphs 0042, 0048-0049). The downlink transmissions are received at the UE and
sant at the base station at the scheduled time on the PDSCH and the response/ACK [i.e.
response information] is sent at the appropriate time on the FUCCH [i.e. uplink control

channel] [paragraphs 0043-0044, 004%-0050).)

b. A transmitting unit configured to ransmit the downlink data (paragraphs 0042, 0046-

0045 - see (a), supra).
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c. Receiving the transmitted response information on the downlink data by using a
resource allecaled to the uplink control channel (paragraphs 0043-0044, 0049-0050 -

gee (a), supra).

Xigfails to disclose a transmitting unit configured to transmit structural information that
contains starl offset information on the resource allocated to the uplink contral channel or the
resource of the uplink control channel for transmitting the responsa information of the downlink
data iz determined based on the start offset information of the resource allocated to the uplink
control channel (The system of Dinan discloses that the system may have multiple differant
configured ePDCCH indexes for transmission, with each region associated with an index and
each index having a resaurce offset determining that the starting point of the PDCCH resources
to be used [paragraphs 0036-0037).)

Therefore, since the sysiem of Dinan suggests the transmission of POCCH start
resource offset information, it would have been obvious to a person of ordinary skill in the art at
the time of the invention to combine the start offsets of Dinan with the system of Xia by sending
the stan resource offset of the PDCCH to the UE. The motive to combine is to improve flexibility
and decrease complexily by allowing direct signaling of the start resource offset so that it may

take any value and does not need to be presumed or calculate based on other factors.

Ex. 1002, 286-292.

78.  The Examiner further rejected original dependent Claims 2, 8, and 14
as obvious from Xia in view of Dinan and Document No. R1-114268, “Backwards
compatible support for reduced bandwidth MTC LTE” submitted to 3GPP TSG
RAN WGI Meeting #67, November 18, 2011 (“R1-114268”); original dependent
Claims 3,4, 9, 10, 15, and 16 as obvious from Xia in view of Dinan, R1-114268 and
U.S. Publication No. 2013/0155974 to Papasalellariou et al. (“Papasalellariou’); and
original dependent Claims 6, 12, and 18 as obvious from Xia in view of Dinan and

Document No. R1-131825, “Text Proposal on PUCCH coverage improvement for
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Section 9.5.5 of TR 36.888”’submitted to 3GPP TSG RAN WG1 Meeting #72bis,
April 19,2013 (“R1-131825”). Ex. 1002 (°931 File History), 292-299.

2. Amendment after First Non-Final Rejection

79. In response to the Examiner’s rejection, the Applicant canceled three
dependent claims and incorporated their limitation into the independent claims to

require that start information be determined based on a coverage level:

1. (Currently Amended) A method of transmitting response information of downlink
data of a Machine Type Communication (MTC) terminal, the method comprising:

receiving structural information that contains at least one of i) information on a resource
allocated to an uplink control channel for transmitting the response information and ii) start offset
information on the resource allocated to the uplink control channel;

receiving downlink control information for scheduling the downlink data;

receiving the downlink data; and

transmitting the response information on the downlink data by using the resource allocated
to the uplink control channel,

wherein the resource allocated to the uplink control channel is determined based on at least
one of’ i) information on a resource of a downlink control channel for scheduling the downlink data;
ii) the information on the resource allocated to the uplink control channel, [[or]] and iii) the start
offset information on the resource allocated to the uplink control channel;,_and

wherein the start offset information on the resource allocated to the uplink control channel is

determined based on a coverage level.
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7. (Currently Amended) A method of configuring a resource of response information
of downlink data for a Machine Type Communication (MTC) terminal in the base station, the
method comprising:

transmitting structural information that contains at least one of i) information on a resource
allocated to an uplink control channel for transmitting the response information and ii) start offset
information on the resource allocated to the uplink control channel;

transmitting downlink control information for scheduling the downlink data; and

transmitting the downlink data,

wherein the resource of the uplink control channel for transmitting the response information
of the downlink data is determined based on at least one piece of information on i) a resource of a
downlink control channel for scheduling the downlink data; i1) the information on the resource
allocated to the uplink control channel; and iii) the start offset information on the resource allocated
to the uplink control channel_and

wherein the start offset information on the resource allocated to the uplink control channel is

determined based on a coverage level.

13, (Currently Amended) A Machine Type Communication (MTC) terminal for

transmitting response information of downlink data to a base station, the terminal comprising:

a receiving unit configured to receive structural information that contains at least one piece
of i) information on a resource allocated to an uplink control channel for transmitting the response
information and i) start offset information on the resource to which the uplink control channel is
allocated, configured to receive downlink control information for scheduling the downlink data, and
configured to receive the downlink data;

a controller configured to determine a resource allocated to the uplink control channel for
transmitting the response information of the downlink data based on at least one of i) information
on a resource of a downlink control channel for scheduling the downlink data, ii) the information on
the resource allocated to the uplink control channel, and iii) the start offset information on the
resource allocated to the uplink control channel; and

a transmitting unit configured to transmit the response information of the downlink data by
using the determined resource of the uplink control channel,

wherein the start offset information on the resource allocated to the uplink control channel is
determined based on a coverage level.

19, (Currently Amended) A base station for configuring a resource of response
information of downlink data for a Machine Type Communication (MTC) terminal, the base station
comprising:

a transmitting unit configured to transmit structural information, downlink control
information for scheduling the downlink data, and the downlink data,

wherein the structural information contains at least one piece of 1) information on a resource
allocated to an uplink control channel for transmitting the response information and ii) start offset
information on the resource allocated to the uplink control channel, ane

wherein the resource of the uplink control channel for transmitting the response information
of the downlink data is determined based on at least one piece of i) information on a resource of a

downlink control channel for scheduling the downlink data, ii) the information on the resource
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allocated to the uplink control channel, and iii) the start offset information of the resource allocated
to the uplink control channel_and

wherein the start offset information of the resource allocated to the uplink control channel is

determined based on a coverage level

Ex. 1002 (931 File History), 313-317.
80. The applicant argued the prior art did not disclose transmitting start

offset information based on a coverage level.

The cited parts ([0036], [0037]) of Mear merely disclose that uplink control channel
parameter may indicate a PUCCH resource starting offset.  However, as admitted by the Examiner,
Dinan does not disclose or teach any descriptions associated with “start offset information {on
uplink contral channel resources) based on a coverage level.”  In particular, Dinan does not
disclose or teach even the terms “Machine Yvpe Communication (MIC)" “MIC terminal,” and “a

coverage fevel af the MTC terminal”
Ex. 1002 (°931 File History)), 319.

Meanwhile, the cited parts ([0124], [0128], FI1Gs. 15-16) of Papasakellarion merely
disclose a scheme of increasing a multiplexing capacity of periadic COICSI transmissions from

MTC UEs,  Specifically, in order to increase a multiplexing capacity of perodic COI transmissions

for MTC UEs, the periodic COI is transmitted over only one slot (instead of “over one subframe™)

of PUCCH subframe.  See paragraphs [0124]-[0127] and FIG. 15 of Papasakellarion.  In other
embodiments of Papasakelfarion, a periodic CS1is ransmitted over only hall a resource block
(RB) in each of two slots (i.e., “over hall'a RB in a first slot 16304 and half'a RB in a second slot
163087 instead of “over one RB in a first slot 1610 and one RB in a second slot 16207),  See
paragraphs [0128]-[0129] and FIG. 16 of Papasakedlarion.  In summary, the cited parts of
Papasakellarion merely disclose that periodic CQUICSI are efficiently transmitted using “less™
resources (e.g , only one slot or only half a RB) than a conventional periodic CQI/CSI transmission
scheme.  In other words, Papasakeffarion does mot disclose or teach any description associated

with “start offset information comesponding to start position information,” even the term “stars

affser”

Furthermore, Papasakellarion merely discloses “MTC UEs that are noi U -coverage-limited

can be configured to ransmii in one slod of a FUCCH subframe ™ See paragraph [0124] (lines

B-10) of Papasakellarion.  In other words, Papasakellarion does not disclose or teach any
descriptions associated with “start offset information (on unlink control channel resources) based

on a coverage level ™

Unlike Dinan and Papasakellarion, in amended claim 1, gtart offset information on the
resource allocated to an uplink control channel is determined based on a coverage level,
Therefore, any one of Dinan and Papasakellarion does not disclose or teach the newly-added
limitation * grart affves informetion on wplink control chamel resources is devermined based on a
eoverage fevel” in amended claim 1
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Ex. 1002 (°931 File History), 319-320.

3. Final Rejection

81. The examiner rejected original independent Claims 1, 7, 13, and 19

again, this time as obvious from Xia in view of Dinan and Papasalellariou.

5. Claims 1, 7, 13 and 19 is/are rejected under 35 U.5.C. 103 as being unpateniable over
Xig, et al. (US Pre Grant Publication No. 2013/0315159 A1) in view of Dinan, et al. (US Pre
Grant Publication Mo, 2013/0250882 A1) and FPapasaleliariou, et al. (US Pre Grant Publication

Mo 2013/0155974 A1)

Regarding claim 1, Xia discloses a method of transmitting response information of

downlink data of a Machine Type Communication (MTGC) terminal, the method comprising:

a. Receiving downlink contral information for scheduling the downlink data. (The system
of Xia discloses that for machine type communication the user endpoint [[UE"] may
receive and the base station may send, using the PDCCH [i.e. downlink control channel],
a downlink control information ["DCI"] containing scheduling information for downlink
trangmigsions transmitted on the PDSCH [paragraphs 0042, 0048-0049]. The downlink
transmissions are received at the UE and sent at the base station at the scheduled time
on the PDSCH and the response/ACK [i.e. response information] is sent at the
appropnate time on the PUCCH [i.e. uplink control channel] [paragraphs 0043-0044,

0049-0080].)

b. Receiving the downlink data (paragraphs 0042, 0045-0049 - see (a), supra).
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c. Transmitting the response information on the downlink data by using a resource
allocated to the uplink control channel (paragraphs 0043-0044, 0045%-0050 - see (a),

supra),

Xia fails to disclose receiving structural information that contains start offset information
on the resource allocated to the uplink control channel or the resource allocated to the uplink
control channel is determined based on the start offset information on the resource allocated to
the uplink control channal. In the same field of endeavor, Dinan discloses receiving structural
information that contains start offset informatien on the resource allocated to the uplink control
channel or the resource allocated to the uplink confrol channel is determined based on the start
offset information on the resource allocated to the uplink contrel channel, (The systern of Dinan
discloses the use of ePDCCH indexesisets, which have an associated cormesponding uplink
control channel parameter [paragraph $036] which maps to a frequency resource starting offset
for the ePDCCH setfindex for uplink control channel feedback in the PDCCH [paragraph 0037]
and further discloses that the system may utilize different uplink frequency starting offsets in the
PUCCH for each of the ePDCCH sets/indexes [paragraph 0131- at least one starting offset
indicates more than ong may be used]. Putling this together Dinan discloses that the system
may use multiple @PDCCH indexes/sets, each associated with a particular uplink confrol
channel/PUCCH frequency resource offset)

Therefore, sinca the system of Dinan suggesis the transmission of PUCCH feedback
start resource offset information associated with a PDCCH groupfindex, it would have been
obvious to a person of ordinary skill in the art at the time of the invention to combine the start
offsets of Dinan with the system of Xia sending the starting frequency resource offset of the

PUCCH associated with the PDCCH to the UE and using it to determine the starting frequency
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offset of the PUCCH. The motive to combine is to improwve flexibility by allowing the starting
frequency offset of the PUCCH to vary so that feedback information may be spread across
different frequencies.

Xig as modilied by Dinan and fails to disclose the MTC devices send PUCCH feedback
at different frequency offsets depending on the applied coverage level, such that the system
would need 1o send separate starting offsels for the different PUCCH channels for the different
coverage levels such that the system comprises the start offset information on the resource
allocaled to the uplink control channel is determined based on a coverage level. In the same
field of endeavor, Papasaleliariou discloses the MTC devices send PUCCH feedback at
different frequency offsets depending on the applied coverage level, such that the system would
need 1o send separate starting offsets for the different PUCCH channels for the different
coverage levels such thal the syslem comprises the start ofiset information on the resource
allocated to the uplink control channel is detarmined based on a coverage level.
{Papasalaflariou discloses that the systam may split up the MTC reporting of a tarminal basaed
on if the terminals are or are not coverage limited [paragraph 0124) with a coverage limited
terminal transmitting in a first slot and frequency offset of the PUCCH [fig. 16, element 1510 and
paragraphs 0124 and 0128] and the non-coverage limited MTC terminalg transmilting in a
second slot and frequency offset [fig. 15, element 1520 - noting that the y axis of fig. 13 is
frequency, as it represents the assigned frequency bandwidth and elements 1510 and 1520 are
at different positions/offsets in the frequency bandwidth; see alsa paragraphs 0124 and 0128;
see also fig. 16 - showing frequency division in a single slot]).

Therefore, since the system of Papasalelfariou suggests a different frequency offset for
PUCCH feedback for coverage and non-coverage limited MTC dewices, it would have been

obvious to a person of ordinary skill in the art at the time of the invention to combine the
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frequancy offset of Papasalelanow with the system of Aia as medified by Qinan by using a
different ePDCCH indexesisets with a different uplink control channel/PUGCH frequency
resource offsets, as taught by Dinan for each of the different uplink PUCCH frequency feedback
resources associated with the different coverage levels of Papasalellariou. The motive to
combine is fo separate coverage limited and non-coverage limited UEAerminals, which may
require different repetition numbers and rate configurations for transmission, so as to simplify
scheduling and allow efficient bandwidth usage.

Regarding claim 7, Xia discloses a method of configuring a resource of response
information of downlink data for a Machine Type Communication (MTC) terminal in the base

station, the method comprising:

a. Transmitting downlink contral infarmation for scheduling the downlink data. (The
system of Xia discloses that for machine type communication the user endpoint ['UE"]
may receive and the base station may send, using the FDCCH [i.e. downlink control
channel], a downlink confrol information [*"DCI7] containing scheduling information for
downlink transmissions transmitted on the PDSCH [paragraphs 0042, 0048-0048], The
downlink transmissiens are received at the UE and sent at the base station at the
scheduled time on the PDSCH and the response/ACK [i.e. response information] is sent
at the appropriate time on the PUCCH [i.e. uplink control channel] [paragraphs 0043-

0044, 0049-0050].)

b. Transmitting the downlink data (paragraphs 0042, 0048-0049 - see (a), supra).
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<. Receiving the response infarmation on the downlink data by using a resource
allocated to the uplink control channel (paragraphs 0043-0044, 0048-0050 - see (a),

supra).

Xia fails to disclose transmitting structural information that contains start offset
infermaton on the resource allocated to the uplink control channsl or the resource allocated to
the uplink control channel is determined based on the start offsetl information on the resource
allocated to the uplink control channel, In the same flield of endeavor, Dinan discloses
trangmitting structural information that contains start offset information on the resource allocatec
to the uplink control channel or the resource allocated to the uplink control channel is
determined based on the start offset information on the resource allocaled to the uplink control
channel, (The system of Dinan discloses Ihe use of ePDCCH indexes/sels, which have an
associated corresponding uplink control channel parameter [paragraph 0036] which maps to a
frequency resource starting offset for the ePDCCH setfindex for uplink control channel feedback
in the PDCGCH [paragraph 0037] and further discloses that the system may utilize different uplinl
frequency starting offsets in the PUCGCH for each of the ePDCCH sets/indexes [paragraph
0131- at least one starting offset indicates more than one may be used]. Pulling this together
Dinan discloses that the system may use muliiple ePDCCH indexes/sets, each associated with
a particular uplink coentrel channel/PUCCH frequency resource offset)

Therefore, since the system of Dinan suggesis the transmission of PUCCH feedback
start resource offset information associated with a PDCCH groupfindex, it would have been
obvious to a person of ordinary skill in the art at the time of the invention to combine the start
offsets of Dinan with the system of Xia by sending the starting frequency resource offset of the

PUCCH associated with the PDCCH to the UE and using it to determine the starting frequency
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offset of the PUCCH. The motive to combing is to improve flexibility by allowing the starting
frequancy offset of the PUCCH to vary so that feedback information may be spread across
different frequencies.

Xiz ag modified by Dinan and fails to disclose the MTC devices send PUCCH feedback
at different frequency offsets depending on the applied coverage level, such that the system
would need to send separate starting offsets for the different PUCCH channels for the ditferent
coverage levels such thal the system comprises the start offset information on the resource
allocated to the uplink control channel is determined based on a coverage level. In the same
field of endeavor, Papasalellariou discloses the MTC devices send PUCCH feedback at
different frequency offsels depending on the applied coverage level, such that the system would
need to send separate starting offsets for the different PUCCH channels for the different
coverage levels such thal the syslem comprises the start offset information on the resource
allocated to the uplink control channel is determined baged on a coverage level.
(Papasalelianou discloses that the system may spiit up the MTC reporting of a terminal based
on if the terminals are or are not coverage limited [paragraph 0124] with a coverage limited
terminal transmitling in a first slot and fregquency offsel of the PUCCH [fig. 16, element 1510 and
paragraphs 0124 and 0128] and the non-coverage imited MTC terminals transmilting in a
second slot and frequency offset [fig. 15, element 1320 = noting that the y axisof fig. 15 is
frequency, as it represenis the assigned frequency bandwidth and elements 1510 and 1520 are
at different positions/ofisets in the frequency bandwidth; see also paragraphs 0124 and 0128;
see also fig. 16 - showing frequency division in a single slof]).

Therefore, since the system of Papasalelfariou suggests a different fraguency offset for
PUCCH feedback for coverage and non-coverage limited MTC devices, it would have been

obvious to a person of ordinary skill in the art at the time of the invention to combine the
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frequency offset of Papasalelanou with the system of Xia as modified by Dinan by using a
different ePDCCH indexes/sets with a different uplink contral channel/PUCCH frequency
resource offsets, as taught by Dinan for each of the different uplink PUCCH frequency feedback
resources associaled with the different coverage levels of Papazalellariou. The motive to
combing is to separate coverage limited and non-coverage limited UEMerminals, which may
require different repetition numbers and rate configurations for transmission, 50 as to simplify
scheduling and allow efficient bandwidth usage.

Regarding claim 13, Xia discleses a machine type communication MTGC terminal for

transmitting response information of downlink data to a base station, the terminal comprising:

a. Recaiving unit configured to receive downlink contrel information for scheduling the
downlink data. (The system of Xia discloses that for maching lype communication the
user endpoint ["'UE"] may receive and the base station may send, using the PDCCH [i.e.
downlink control channel], a downlink control information ["DCI"] containing scheduling
information for downlink transmissions transmitted on the PDSCH [paragraphs 0042,
0048-0049], The downlink transmissions are received al the UE and senl at the base
slation at the scheduled time on the PDSCH and the response/ACK [i.e. response
information] is sent at the appropriate time on the PUGCH [i.e. uplink contral channel]

[paragraphs 0043-0044, 0049-0050].)

b. A receiving unit configured 1o receive the downlink data (paragraphs 0042, 0048-

0049 - see (a), supra).

49

IPR2025-00138
Petitioner's Exhibit 1003
Page 000066



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

c. A transmitting unit configured to transmit the response information on the downlink
data by using a resource allocated to the uplink control channal iparagraphs 0043-0044,

0049-0050 - see (a), supra).

Xig fails to disclose a receiving unit configured to receive structural information that
contains start offset information on the resource allocated to the uplink control channel or the
resource allocated to the uplink control channel is determined based on the start offset
information on the resource allocated 1o the uplink control channel. In the same figld of
endeavor, Dinan discloses a receiving unit configurad to receive structural information that
contains start offset information on the resource allocated to the uplink contral channel or the
resource allocated to the uplink control channel ia determined based on the start offset
Information on the resource allocated to the uplink contral channel. (The system of Dinan
discloses the use of ePDCCH indexes/sets, which have an associated corresponding uplink
control channel parameter [paragraph 0036] which maps to a frequency resource starting offset
for the ePDCCH setindex for uplink control channel feedback in the PDCCH [paragraph 0037]
and further discloses that the system may ulilize different uplink frequency starting offsets in the
PUCCH for each of the ePDCCH sets/indexes [paragraph 0131- at least one starting offset
indicates more than one may be used]. Putling this together Dinan discloses that the system
may use multiple ePDCCH indexes/sets, each asseciated with a particular uplink confrol
channelPUCCH frequency resource offset)

Therefore, since the system of Dinan suggesis the transmission of PUCCH feedback
start resource offset information associated with a PDCCH groupfindex, it would have been
obwvious to a person of ordinary skill in the art at the time of the invention to combine the start

oftsets of Dinan with the system of Xia sending the starting frequency resource offset of the
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PUCCH associated with the PDCCH to the UE and using it to determine the starting frequency
offset of the PUCCH. The motive to combine is to improwve flexibility by allowing the starting
frequency offset of the PUCCH to vary so that feedback information may be spread across
different frequencies.

Xia as modified by Dinan and fails to disclose the MTC devices send PUCCH feedback
at different frequency offsets depending on the applied coverage level, such that the system
woukd need to send separate starting ofisels for the different PUCCH channels for the different
coverage levels such thal the system comprises the star offset information en the resource
allocated to the uplink control channel iz determined based on a coverage lavel. In the same
field of endeaver, Papasaleliariou discloses the MTC devices send PUCCH feedback at
different frequency offsels depending on the applied coverage level, such that the system would
need o send separale starting offsets for the diterent PUCCH channels for the different
coverage levels such that the system comprises the start offset information on the resource
allocated to the uplink control channel is determined based on a coverage level.
{Papasalelariow discloses that the sysiem may split up the MTC reporting of a terminal based
on if the terminals are or are not coverage limited [paragraph 0124] with a coverage limited
terminal transmitting in a first glot and frequency offset of the PUCCH [fig. 16, element 1510 and
paragraphs 0124 and 0128] and the non-coverage limited MTC terminals transmifting in a
second slot and frequency offset [fig. 15, element 1520 - noting that the y axs of iig. 15is
frequency, as it represents the assigned frequency bandwidth and elements 1510 and 1520 are
at different positions/offsets in the frequency bandwidth; see also paragraphs 0124 and 0128;
see also fig. 16 - showing frequency division in a single slof]).

Therefore, since the system of Papasalslfariou suggests a different freguency offset for

PUCCH feedback for coverage and non-coverage limited MTC devices, it would have been
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obvious to a person of ordinary skill in the art at the time of the invention to combine the
frequency offset of Papasalelanou with the system of Xia as modified by Oinan by using a
different ePDCCH indexes/sels with a different uplink contral channel/PUCCH frequency
resource offsets, as taught by Dinan for each of the different uplink PUCCH frequency feedback
resources associated with the different coverage levels of Papasalellariou. The motive to
combine is to separate coverage limited and non-coverage limited UEterminals, which may
require different repetition numbers and rale configurations for transmission, so as 1o simplify
scheduling and allow efficient bandwidlh usage.

Regarding claim 18, Xia discloses a base station for configuring a resource of response
information of downlink data for a Machine Type Communication (MTC) terminal, the base

station comprising:

a. A transmitting unit configured to transmit downlink control information for scheduling
the downlink data. (The systemn of Xia discloses that for machine type communication
the user endpoint ['UE"] may receive and the base station may send, using the PDCCH
[i.e. downlink control channel], & downlink control information ["DCI"] containing
scheduling information for downlink transmissions transmilted on the PODSCH
[paragraphs 0042, 0048-0048]. The downlink transmissions are received at the UE and
sent at the base station at the scheduled time on the PDSCH and the response/ACK [i.e.
respanse information] is sent al the appropriate time on the PUCCH [lLe. uplink control

channel] [paragraphs 0043-0044, 0049-0050].)

b. A transmitting wnit configured to fransmit the downlink data (paragraphs 0042, 0048-

0049 - see (a), supra).
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¢. Receiving the transmitted response information on the downlink data by using a
resource allocated 1o the uplink control channel (paragraphs 0043-0044, 0048-0050 -

see (a), supra).

Xia fails to disclose a transmitting unit configured lo transmit information that contains
start offset information on the resource allocated to the uplink contral channel or the resource
allocated to the uplink control channel is determined based on the start offset information on th
resource allocated to the uplink control channel. In the same field of endeavor, Dinan disclose:
a transmitting unit configured to transmit information that containg start offset information on th
resource allocated to the uplink contral channel ar the resource allocated to the uplink control
channel is determined based on the star offset information on the resource allecated to the
uplink control channel. {The system of Dinan discloses the use of ePDCCH indexes/sats, whic
have an associated corresponding uplink control channel paramaetar [paragraph 0036] which
maps to a frequency resource starting offset for the ePDCCH setfindex for uplink control
channel feedback in the PDICCH [paragraph 0037) and further discloses thal the system may
utilize different uplink frequency starting ofisets in the PUCCH for each of the ePDCCH
sets/indexes [paragraph 0131- at least one starting offset indicates more than one may be
used]. Puiting this together Dinan discloses that the system may use multiple ePDCCH
indexes/sels, each associated with a particular uplink cantrol channel!PUCCH frequency
resource offset)

Therefore, since the system of Dinan suggests the transmission of PUCCH feedback
start resource offset information associated with a PDCCH groupfindex, it would have been

obwious to a person of ordinary skill in the art at the time of the invention to combine the start
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offsets of Dinan with the system of Xia sending the starting frequency resource offset of the
PUCCH associated wilh the PDCCH 1o the UE and using it 1o determing the starling frequency
ofisel of the PUCCH. The motive to combine is lo improve flexibility by allowing the starting
frequency offset of the PUCCH to vary so that feedback information may be spread across
different frequencies.

Xia as modihed by Dinan and fails to disclose the MTC devices send PUCCH feedback
al different frequency offsets depending on the applied coverage level, such that the system
would need to send separate starling offsels for the different FUCCH channels for the different
coverage levels such that the system comprises the start offset information on the resource
allocated to the uplink contral channel is determined based on a coverage level. In the same
field of endeavor, Papasalellariou discloses the MTC devices send PUCCH feedback at
different frequency offsels depending on the applied coverage level, such thal the system wauld
need fo send separate starting offsets for the different PUCCH channels for the different
coverage levels such that the system comprises the start offset information on the resource
allocated to the uplink contral channel is determined based on a coverage level.
(Papasalelfariou discloses that the system may split up the MTC reporting of a terminal based
on if the terminals are or are not coverage limited [paragraph 0124] with a coverage limited
terminal transmitting in a first slot and frequency offset of the PUCCH [fig. 16, element 1510 and
paragraphs 0124 and 0128] and the non-coverage limited MTC terminals transmitting in a
second slot and frequency offset [fig. 15, element 1520 — noting that the y axis of fig. 15 is
frequancy, as it represents the assigned frequency bandwidth and elements 1510 and 1520 are
at different positions/offsets in the frequency bandwidth, see also paragraphs 0124 and 0128,

see also fig. 16 - showing frequency division in a single slot]).

Therefare, since the system of Papasalellariow suggests a different frequency ofiset for
PUCCH feedback for coverage and non-coverage limited MTC devices, it would have been
obvious to a person of ordinary skill in the art at the time of the invention to combine the
frequancy offsel of Papasaleilariou with the system of Xia as modified by Dinan by using a
different ePDCCH indexes/sels with a different uplink control channel'PUCCH freguency
resource offsets, as taught by Dinan for each of the different uplink PUCCH frequency feedback
resources associated with the different coverage levels of Papasalellariou. The motive to
combing is 1o separate coverage limited and non-coverage limited LE terminals, which may
require different repetition numbers and rate configurations for transmission, so as to simplify

scheduling and allow efficient bandwidth usage.

Ex. 1002 (*931 File History), 328-340.
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82.  While the Examiner acknowledged Xia in view of Dinan failed to
disclose MTC devices sending PUCCH feedback at different offsets depending on

the applied coverage level, the Examiner found Papasalellariou did. For example,

with respect to Claim 1, the Examiner found:

ield of endeavor, Papasalellariou discloses the MTC devices send PUCCH feedback at

different frequency offsets depending on the applied coverage level, such that the system would

eed to send separate starting offsets for the different PUCCH channels for the different

overage levels such that the system comprises the start offset information on the resource
allocated to the uplink control channel is determined based on a coverage level.
Papasalellariou discloses that the system may split up the MTC reporting of a terminal based
bn if the terminals are or are not coverage limited [paragraph 0124] with a coverage limited
erminal transmitting in a first slot and frequency offset of the PUCCH [fig. 16, element 1510 and
baragraphs 0124 and 0128] and the non-coverage limited MTC terminals transmitting in a
second slot and frequency offset [fig. 15, element 1520 — noting that the y axis of fig. 15 is
requency, as it represents the assigned frequency bandwidth and elements 1510 and 1520 are

at different positions/offsets in the frequency bandwidth; see also paragraphs 0124 and 0128;

see also fig. 16 - showing frequency division in a single slot]).

Ex. 1002, 330.

83. The Examiner further rejected original dependent Claims 2, 8, and 14

as obvious from Xia in view of Dinan and R1-14268; dependent Claims 3, 4, 9, 10,

15 and 16 as obvious from Xia in view of Dinan, R1-14268 and Papasalellariou; and
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dependent Claims 6, 12 and 18 as obvious from Xia in view of Dinan and R1-
131825.

4. Amendment after Final Rejection

84. In response to the Examiner’s rejection, the Applicant cancelled three
dependent claims (claims 6, 12 and 18) which required that the response information
be repeatedly transmitted and incorporated their limitations into the independent

claims:

I (Currently Amended) A method of transmitting response information of downlink
data of a Machine Type Communication (MTC) terminal, the method comprising:

receiving structural information that contains at least one of 1) information on a resource
allocated to an uplink control channel for transmitting the response information and 1) start offset
information on the resource allocated to the uplink control channel;

receiving downlink control information for scheduling the downlink data;

receiving the downlink data; and

transmitting the response information on the downlink data by using the resource allocated
to the uplink control channel,

wherein the resource allocated o the uplink control channel 15 determined based on at least
one of) 1) information on a resource of a downlink control channel for scheduling the downlink data,
i1} the information on the resource allocated to the uplink control channel, and 1) the start offset
information on the resource allocated to the uplink control channel; anrd

wherein the start offset information on the resource allocated to the uplink control channel 15
determined based on a coverage level_and

wherein _when the response information of the downlink data of the MTC terminal is

repeatedly transmitted. the repeated transmission is performed using a same uplink control channel

resource in each uplink subframe in which the uplink control channel is repeatedly transmitted
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7. (Currently Amended) A method of configuring a resource of response information
of downlink data for a Machine Type Communication (MTC) terminal in the base station, the
method comprising:

transmitting structural information that contains at least one of i) information on a resource
allocated 1o an uplink control channel for ransmitting the response information and 1) start ofTset
information on the resource allocated 1o the uplink control channel,

transmitting downlink control information for scheduling the downlink data; and

transmitting the downlink data,

wherein the resource of the uplink control channel for transmitting the response information
of the downlink data 1s determined based on at least one piece of information on 1) a resource of a
downlink control channel for scheduling the downlink data; ii) the information on the resource
allocated to the uplink control channel; and 1ii) the start offset information on the resource allocated
to the uplink control channel; and

wherein the start oftset information on the resource allocated to the uplink control channel is
determined based on a coverage level,_and

wherein when the response information of the downlink data of the MTC terminal is

tepeatedly transmitted, the repeated transmission 18 performed using a same uplink control channel

L W

subframe in which the uplink control channel 15 repeated v transmatied
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13 (Currently Amended) A Maching Type Commumcation (MTC) terminal for
transmitting response information of downlink data to a base stabon, the terminal comprising

a receiving umt configured to receive structural information that contains at least one piece
of 1) information on a resource allocated to an uplink control channel for transmitting the response
information and i) start offset information on the resource to which the uplink control channel is
allocated. configured to receive downlink control information for scheduling the downlink data, and
configured to receive the downlink data;

a controller configured to determine a resource allocated to the uplink control channel for
transmitting the response information of the downlink data based on at least one of 1) information
on a resource of a downlink control channel for scheduling the downlink data, 1) the information on
the resource allocated to the uplink control channel, and iii) the start offset information on the
resource allocated to the uphink control channel; and

a transmitting unit configured to transmit the response information of the downlink data by
using the determined resource of the uplink control channel,

wherein the start offset information on the resource allocated to the uplink control channel 15

determined based on a coverage level_and

wherein when the response information of the downlink data of the MTC terminal is

repeatedly transmitted. the repeated transmission is performed using a same uplink control channel

resource in each uplink subframe in which the uplink control channel is repeatedly transmatted

19 (Currently Amended) A base station for configuring a resource of response
information of downlink data tor a Machine Type Communication (MTC) terminal, the base station
comprising;

a transmitting unit configured to transmit structural information, downlink control
information for scheduling the downlink data, and the downlink data,

wherein the structural information contains at least one piece of 1) information on a resource
allocated to an uplink control channel for transmitting the response information and 1) start offset
information on the resource allocated to the uplink control channel,

wherein the resource of the uplink control channel for transmithing the response information

of the downlink data is determined based on at least one piece of i) information en a resource of a
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downlink control channel for scheduling the downlink data, ii) the information on the resource
allocated to the uplink contrel channel, and iii}) the start offset information of the resource allocated
to the uplink control channel, and

wherein the start offset information of the resource allocated to the uplink control channel is

determined based on a coverage level _and

repegtedly transmitted, the repeated transmission is performed using a same uplink control channel

resource in each uplink subframe in which the uplink control channel is repeatedly transmitted

Ex. 1002 (931 File History), 365-369.

85. The Applicant argued R-131825 fails to teach the limitation added to
the independent claims from dependent claims 6, 12, and 18, particularly focusing
on the limitations’ requirement that the resource be transmitted repeatedly in the

same uplink subframe:

On page 21 of the FOA, when rgjecting claim 6, the Examiner alleged that RI-137825
{“825") teaches the hmitation of claim 6. However, as to amended claim | (including the feature

of claim &), Applicant respectfully disagrees with the Examiner tor the reasons set forth below

The cited part (section 9.5.5.1) of 25 merely discloses that a FPUCCH region 15 used for a
UCT repetitive transmission of an MTC UE.  In contrast, in amended claim 1, when response
information (e.g.. HARD ACK) of downlink data of an MTC terminal is repeatedly transmitted,
the repeated transmission is performed using a same uplink control channel resource in each

uplink subframe in which the uplink control channel is repeatedly transmitted

Therefore, it is believed that 825 does not disclose or teach the newly-added limitation (i.e,

when the response anformation of downlfink deata of the MTC rerminagl v pepeaiedly transmitted, the

repecied framsmission (8 performed wsinge o same updink conirod chamnel resouree i eoch uplink
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subiframe inwhich the uplink comrol channel is repeatedly iransmitted) in amended claim 1.

Ex. 1002 (*931 File History), 372-373.

5. Second Non-Final Rejection

86. In the last rejection before allowance, the original independent Claims
(as well as dependent Claims 2, 8, and 14) were rejected as obvious from Xia in view
of “Text proposal on PUCCH coverage improvement for Section 9.5.5 of TR
36.888” presented at the 3GPP Meeting #72bis (“RAN72”) and U.S. Patent

Publication No. 2017/0180098 (“’You 098™)°.

3 The Petition also cites to references authored by You, U.S. Patent Publication No.
2016/0127952 (“’You”) (Ex. 1010) and U.S. Provisional Application No. 61/843,456
(“You ’456”). While the references cited by the Petition share an inventor with You
’098, they are based on an unrelated application.
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5.
unpatentable over Xia, et al. (US Pre Grant Publication No. 2013/0315159 A1) in view of R1-

134131 (Author Unknown, Coverage enhancement of DL/UL control channels for low cost MTC,
3GPP TSG-RAN WG1 #74bis, Doc. No. R1-134131, 11 October 2013, pages 1-10) and You, et

al. (US Pre Grant Publication No. 2017/0180098 A1).

downlink data of a Machine Type Communication (MTC) terminal, the method comprising:

Claims 1, 2,7, 8, 13, 14 and 19 is/are rejected under 35 U.S.C. 103 as being

Regarding claim 1, Xia discloses a method of transmitting response information of

a. Receiving downlink control information for scheduling the downlink data. (The system
of Xia discloses that for machine type communication the user endpoint ['UE"] may
receive and the base station may send, using the PDCCH [i.e. downlink control channel],
a downlink control information ['DCI"] containing scheduling information for downlink
transmissions transmitted on the PDSCH [paragraphs 0042, 0048-0048]. The downlink
transmissions are received at the UE and sent at the base station at the scheduled time
on the PDSCH and the response/ACK [i.e. response information] is sent at the

appropriate time on the PUCCH [i.e. uplink control channel] [paragraphs 0043-0044,

0049-0050].)
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b. Receiving the downlink data (paragraphs 0042, 0048-0049 - see (a), supra).

¢. Transmitting the response information on the downlink data by using a resource
allocated to the uplink control channel (paragraphs 0043-0044, 0049-0050 - see (a),

sUDra).

Xia fails to disclose receiving structural information that contains start offset information
on the resource allocated to the downlink contral channel or the start offset information on the
resource allocated to the downlink control channel is determined based on a coverage level. In
the same field of endeavor, 131 discloses receiving structural information that contains start
offset information on the resource allocated to the downlink control channel or the start offset
information on the resource allocated to the downlink contrel channel is determined based on a
coverage level. {The system of 131 discloses that the UE receives a
coverage/extension/repetition level indication from the base station that indicates start offset of
the downlink control channel [page 1, section 2.1, first bullet - "Furthermore, eNB may schedule
the transmission of data and conftrol channel according to UE specific coverage extension
level. .. According to this design principle, the starting subframe for (E)PDCCH USS transmission
may be configured by higher layer signaling or predefined. For instance, the configuration index
consisting of the subframe oftset and the pericdicity for the potential (E)PDCCH subframes can
be signaled, or the starting offset can be defined as the functions of repetition level] Therefare,
131 discloses that the signaled repetition level indicates the start offset and is therefore start
offset information that is determined based on the repetition level.)

Therefare, since 131 discloses that the FODCCH downlink offset may be determined

based on a coverage/extension/repetition level indication, therefore, it would have been obvious
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to a person of ordinary skill in the art at the time of the invention to combine the repetition based
offsets of 131 with the system of Xia by using a signaled repetition'coverage level [i.e. start
offsel information) to determine the start offset of the PDLUCH based on repetiion/coverage
level. The molive to combing is o reduce signaling overhaad by using the already indicated
repetition level to also indicate the start offset.

Xia as modified by 131 fails to disclose the start offset of the PDCCH is also used as the
start offset of the PUCCH used for ACK/NACK transmission such that the signaled
repetiion‘coverage level [i.e. start offset information] of the POCCH also signals the start offset
information of the response information/ACK/MACK of the PUCCH such that the received
structural information is start offset information of the PUCCH and wherein the resource
allocated to the uplink control channel is determined based on information on a resource of a
downlink control channel for scheduling the downlink data [i.e. the offset of the PDCCH] and the
start offset information on the resource alliocated to the uplink control channel [i.e. the signaled
repetition‘coverage level [i.e. start offset information] of the PDCCH, which also signals the
offset of the PLICCH] and wherein the start offset information en the resource allocated to the
uplink control channel is determinad based on the coverage level. In the same field of endeavor,
You discloses the start offset of the PDCCH is also used as the stan offset of the PUCCH used
for ACK/NACK transmission such that the signaled repetition/coverage level [i.e. start offset
information] of the PDCCH also signals the start offset informaticn of the response
infarmation/ACK/MACK of the PUCCH such that the received structural information is start
offset information of the PUCCH and wherein the resource allocated to the uplink control
channel is determined based on information on a resource of a downlink contrel channel for
scheduling the downlink data [i.e. the offset of the PDCCH] and the start offset information on

the resource allocated to the uplink control channel [i.e. the signaled repetition/coverage level
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[i.e. start offset information] of the PDCCH, which also signals the offset of the PUCCH] and
wherein the start offset information on the resource allocated to the uplink control channel is
determined based on the coverage level, (The system of You discloses that the index/offset of
the PUCCH used for transmission may be determined based on the CCE of the PDCCH
[paragraphs 0272, 0278-0279] [see also 61/949248 - page 0053 (d)].)

Therefore, since You suggeasts using the offset of the PDCCH as the stan offset
information of the PLUCCH used for ACK/NACK transmission, it would have been obvious to a
person of ordinary skill in the art at the time of the invention to combine the start offset of You
with the system of Xia by using the start offset [i.e. repetition/coverage laval information] of the
PDCCH to determine both the start offset of the PDCCH and the start offset of the PUCCH that
contains the ACK/MACK/response information. The motive to combine is to reduce signaling
averhead by using the stan offsel [i.e. repetiion/coverage level information] 1o determine both
POCCH and PUCCH start offset.

Xia as previously modified by 131 and You fails to disclose when the response
information of the downlink data of the MTC terminal is repeatedly transmitted, the repeated
transmission is performed using a same uplink control channe! resource in each uplink
subframe in which the uplink control channel iz repeatedly transmitted. In the same field of
endeavor, another portion of You discloses the response information of the downlink data of the
MTC terminal is repeatedly transmitted, the repeated transmission is performed using a same
uplink contral channel resource in each vplink subframe in which the uplink contral channel is
repeatedly transmitted. { ¥You discloses that the PUCCH resource offset may be held constant
throughout the repetition cycle [paragraph 0020] [noting the PUCGCH contains the response

information/ACK/MACK) [see also 61/949249 - page 0059 last full paragraph].)
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Therefore, since another portion of Youw suggests holding the offset constant when
repeating response information in the PUCCH, it would have been obvious to a person of
ordinary skill in the art at the time of the invention to combine the constant offsets of to combine
the constant offsets of You with the system of Xia as previously modified by 131 and You by
keeping the offset of the PUCCH used for transmitting the response information constant. The
mative to combine is to reduce complexity of implementation and overhead by not requiring the
determination as to the offset to be re-made for each repetition.

Regarding claims 2, Xia as modified by 131 and You discloses the start offset
information of the resource allocated to the uplink control channel is configured different from-
start offset information for a terminal different from the MTC terminal. (The system of Xia as
madified by 131 and You disclose that the coverage/reception levels each have different offset
information such that lerminals at different coverage/reception levels will have different offsels
[see the independent claim, supra).)

Regarding claim 7, Xia discloses a method of configuring a resource of response
information of downlink data for a Machine Type Communication (MTC) terminal in the base

station, the method comprising:

a. Transmitting downlink control information for scheduling the downlink data. (The
system of Xig discloses that for machine type communication the user endpoint ['LE")
may receive and the base station may send, using the PDCCH [i.e. downlink control
channel], a downlink control information [*DCI°] containing scheduling information for
downlink transmissions transmitted on the PDSCH [paragraphs 0042, 0048-0049). The

downlink transmissions are received at the UE and sent at the base station at the

scheduled time on the PDSCH and the response/ACK [i.e. response information] is sent

65

IPR2025-00138
Petitioner's Exhibit 1003
Page 000082



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

at the appropriate time on the PUCCH [i.e. uplink control channel] [paragraphs 0043-

0044, D043-0050].)

b. Transmitting the downlink data (paragraphs 0042, 0048-0049 - see (), supra).

¢. Receiving the response infoermation on the downlink data by using a resource
allocated to the uplink contral channel (paragraphs 0043-0044, 0049-0050 - see (&),

supra).

Xia fails to disclose transmitting structural information that contains start offset
information on the resource allocated to the downlink control channel or the start offset
information on the resource allocated to the downlink control channel is determined based on a
coverage level. In the same field of endeavor, 131 discloses transmitting struciural information
that containg start offset information on the resource allocated to the downlink control channel or
the start offset information on the resource allocated to the downlink control channel is
determined basad on a coverage level. (The system of 131 discloses that the UE receaives a
coveraga’extensionrepetition level indication from the base station that indicatles start offset of
the downlink control channel [page 1, section 2.1, first bullet - "Furthermore, eNE may schedule
the transmission of data and confrol channel according to UE specific coverage extension
level. .. According to this design principle, the starting subframe for (E)PDCCH USS transmission
may be configured by higher layer signaling or predefined. For instance, the configuration index
congisting of the subframe offset and the periedicity for the potential (E)PDCCH subframes can

be signaled, ar the starting offset can be defined as the functions of repefition level] Therefore,
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131 discloses that the signaled repetition level indicates the start offset and is therefore start
offset information that is determined based on the repatition level.)

Therefore, since 131 discloses that the PDCCH downlink offset may be determined
based on a coverage/extension/repeatition level indication, therafore, it would have been obvious
to a person of ordinary skill in the art at the time of the invention to combine the repetition based
offsets of 131 with the system of Xia by using a signaled repetition/coverage level [i.e. stant
offset information] ta determine the start offset of the PDCCH based on repetiion/coverage
level. The molive to combine is o reduce signaling overhead by using the already indicated
repetition level to also indicate the start offset.

Xia as modified by 131 fails to disclose the start offset of the PDCCH iz also used as the
start offset of the PUCCH used for ACK/NACK transmission such that the signaled
repetiion/coverage level [i.e. start offset information) of the PDCCH also signals the star offset
information of the response information/ACK/NACK of the PUCCH such that the transmitted
structural information is start offzet information of the PUCCH and wherein the resource
allocated to the uplink contral channel is determined based on information on a resource of a
downlink cantrol channel for scheduling the downlink data [i.e. the offset of the PDCCH] and the
slart offsel information on the resource allocated to the uplink control channel [i.e. the signaled
repetition/coverage level [i.e. start offset information] of the PDCCH, which also signals the
offset of the PUCCH] and wherein the start offset information on the resource allocated to the
uplink contral channel is determinad based on the coverage level. In the same field of endeavor,
You discloses the start offset of the PDCCH is also used as the start offset of the PUCCH used
for ACK/NACK transmission such that the signaled repetition/coverage level [i.e. start offset
information] of the PDCCH also signals the start offset information of the response

information/ACK/NACK of the PUCCH such that the transmitted structural information is start

67

IPR2025-00138
Petitioner's Exhibit 1003
Page 000084



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

offset information of the PUCCH and wherein the resource allocated to the uplink control
channel is determined based on information en a resource of a downlink control channel for
scheduling the downlink data [i.e. the offset of the PDCCH] and the stan offset information on
the resource allocated to the uplink control channel [i.e. the signaled repelition/coverage level
[i.e. start offset information] of the PDCCH, which also signals the offset of the PUCCH] and
wherain the start offset infarmation on the resource allocated to the uplink control channel is
datermined basad on the coverage level, (The system of You discloses that the index/offset of
the PUCCGH used for ransmission may be determined based on the CCE of the PDCCH
[paragraphs 0272, 0278-0279] [see also 61/949249 - page 0059 (d)].)

Therefore, since Yow suggests using the offset of the PDCCH as the start offset
information of the PLUCCH used for ACK/NACK transmission, it would have been cbvious to a
person of ordinary skill in the art at the time of the invention to combine the start offset of You
with the system of Xia by using the stant offset [i.e. repetition/coverage level information] of the
PDCCH to determine both the start offset of the PDCCH and the start offset of the PUCCH that
contains the ACK/NACHK response information. The maotive to combine is to reduce signaling
overhead by using the start offset [i.e. repetibon/coverage level information] to determine bath
PDCCH and PUCCH stan offsel.

Xia as previously modified by 131 and You fails to disclose when the response
information of the downlink data of the MTC terminal is repeatedly transmitted, the repeated
transmission is performed using a same uplink control channel resource in each uplink
subframe in which the uplink control channel is repeatedly transmitted. In the same field of
endeavor, another portion of You discloses the response information of the downlink data of the
MTC terminal is repeatedly transmitted, the repeated transmission is performed using a same

uplink control channel resource in each uplink subframe in which the uplink contral channel is
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repeatedly transmitted. { You discloses that the PUCCH resource offsat may be held constant
throughout the repetition cycle [paragraph 0020] [noting the PUCCH contains the response
information/ACK/MACK] [see also 61/949248 - page 0059 last full paragraph].)

Therefore, since another portion of You suggests holding the offset constant when
repeating response information in the PUCCH, it would have been cbvious to a person of
ordinary skill in the art at the time of the invention to combine the constant offsets of to combine
the constant offsets of You with the system of Xig as previously modified by 131 and You by
keeping the offset of the PUCCH used for transmilting the response information constant. The
maotive to combine is to reduce complexity of implementation and overhead by not requiring the
determination as to the offset to be re-made for each repetiton.

Regarding claim 8, Xia as madified by 131 and You discloses the start offset
information of the resource allocated to the uplink control channel is configured different from-
start offset information for a terminal different from the MTC terminal. (The system of Xia as
modified by 131 and You disclose that the coverage/reception levels each have different offset
information such that terminals at different coverage/reception levels will have different offseis
[see the independent claim, supra).)

Regarding claim 13, Xia discloses a machine type communication MTC terminal for

transmitting response information of downlink data to a base station, the terminal compnsing:

a. Recening unit configured to receive downlink contral information for scheduling the
downlink data. (The system of Xia discloses that for machine type communication the
user endpoint ["UE") may raceive and the base station may send, using the PDCCH [i.e.
downlink contral channel], a downlink control information ["DCI"] containing scheduling

information for downlink transmissions transmitted on the POSCH [paragraphs 0042,
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0048-0049]. The downlink transmissions are received at the UE and sent at the base
station at the scheduled time on the PDSCH and the response’ACK [i.e. response
information] is sent al the appropriate time on the PUCCH [i.e. wplink control channel]

[paragraphs 0043-0044, 0049-0050].)

b. A receiving unit configured to receive the downlink data (paragraphs 0042, 0048-0049

- gee (&), supra).

C. A transmitting unit configured to transmit the response information on the downlink
data by using a resource allocated to the uplink control channel (paragraphs 0043-0044,

0049-0050 - see (a), supra).

Xiafails to disclose a receiving unit configured to receive structural information that
contains start offset information on the resource allocated to the downiink control channel or the
start offset information on the resource allocated to the downilink control channel is determined
based on a coverage level. In the same field of endeavar, 131 discloses a receiving unit
[inherant receiver] configured to receive structural information that contains start offset
information on the resource allocated to the downilink contrel channel or the start offset
information on the resource allocated to the downlink control channel is determined based on a
covarage level, (The system of 131 discloses that the LIE receives a
coverage/extensionrepetition level indication from the base station that indicates start offset of
the downlink contral channel [page 1, section 2.1, first bullet - "Furthermare, eNB may schedule

the transmission of data and confrol channel according to UE specific coverage extension

level. .. According to this design principle, the starting subframe for (E)PDCCH USE transmission
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may be configured by higher layer signaling or predefined. For instance, the configuration index
consisting of the subframe offset and the periodicity for the potential (E)PDCCH subframes can
be signaled, or the starting offsel can be defined as the functions of repelition level] Therefore,
131 discloses thal the signaled repelition level indicates the start offsel and is therefore starl
offset information that is determined based on the repetition level. )

Therefore, since 131 discloses that the PDCCH downlink offset may be determined
based on a coverage/extension/repetition level indication, therefore, it would have been obvious
to a parson of ordinary skill in the art at the time of the invention to combine the repetition based
offsets of 131 with the system of Xia by using a signaled repetition/coverage level [i.e, stant
offset information] to determine the start offset of the PDCCH based on repeatition/coverage
level. The motive to combine is to reduce signaling overhead by using the already indicated
repetition level to also indicate the start offset.

Xia as modified by 131 fails to disclose the start offset of the PDCCH is also used as the
start offset of the PUCCH used for ACK/NACK transmission such that the signaled
repetition/coverage level [i.e. start offset information] of the PDCCH also signals the start offset
information of the response information/ACK/NACK of the PUCCH such that the received
structural information is start offset information of the PUCCH and wherein the resource
allocated to the uplink control channel is determined by a controller based on information on a
resource of a downlink control channel tor scheduling the downlink data [i.e. the offset of the
PDCCH] and the start offset information on the resource allocated to the uplink contral channel
[i.e. the signaled repetition/coverage level [i.e. start offset information] of the PDCCH, which
also signals the offset of the PUCCH] and wherein the start offset information on the resource
allocated to the uplink control channel is determined based on the coverage level. In the same

field of endeavor, You discloses the start offset of the PDCCH is also used as the start offset of
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the PUCCH used for ACK/MACK transmission such that the signaled repetition/coverage level
[i.e. start offset information] of the PDCCH also signals the start offset information of the
response information/ACK/MNACK of the PUCCH such that the received structural information is
slart offsel information of the PUCCH and wherein the resource allocated 1o the uplink control
channel is determined by a controller based on information on a resource of a downlink contral
channel for scheduling the downlink data [i.e. the offset of the FDCCH] and the start offset
information on the resource allocated to the uplink control channel [i.e. the signaled
repatilion‘coverage level [i.e. start offset information) of the PDCCH, which also signals the
offset of the PLUCCH] and wherein the start offset information on the resource allocated to the
uplink control channel is determined based on the coverage level. (The system of You discloses
that the index/offset of the PUCCH used for transmission may be determined based an the CCE
of the PDCCH [paragraphs 0272, 0278-0279] [see also 61/949249 - page 0059 (d)].)

Therefora, since You suggests using the offset of the PDCCH as the start offset
information of the PUCCH used for ACK/NACK transmission, it would have bean obvious to a
person of ordinary skill in the art at the time of the invention to combine the start offset of You
with the system of Xia by using the start offset [i.e. repetition/coverage level information] of the
PDCCH to determine both the start offsel of the PDCCH and the start offset of the PUCCH that
contains the ACK/NACK response information. The motive to combine is to reduce signaling
overhead by using the start offset [i.e. repetition/coverage level information] fo determine both
PDCCH and PUCCH start offset.

Xia as previously modified by 131 and You fails to disclose when the response
information of the downlink data of the MTGC terminal is repeatedly transmitted, the repeated
transmission is performed using a same uplink control channeal resource in each uplink

subframe in which the uplink control channel is repeatedly transmitted. In the same field of
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endeavor, another portion of Youw discloses the response information of the downlink data of the
MTC terminal is repeatedly transmitted, the repeated transmission is performed using a same
uplink control channel resource in each vplink subframe in which the uplink control channel is
repeatedly transmilted. { You discloses that the PUCCH resource offset may be held constant
throughout the repetition cycle [paragraph 0020] [noting the PUCCH contains the response
information/ACK/MACK] [see also 61/949249 - page 0059 last full paragraph).)

Therefore, since another portion of You suggests holding the offset constant when
repeating response information in the PUCGCH, it would have been obvious to a person of
ordinary skill in the art at the time of the invention to combine the constant offsets of to combine
the constant offsets of Youw with the system of Xia as previously modified by 131 and Youw by
keeping the offset of the PUCCH used for transmitting the response information constant. The
maotive 1o combine is to reduce complexity of implementation and overhead by not requiring the
determination as io the offset to be re-made for each repetition.

Regarding claim 14, Xia as modified by 131 and Youw discloses the start offset
information of the resource allocated to the uplink control channel is configured different from-
start offset information for a terminal different from the MTC terminal. (The system of Xia as
modified by 131 and You disclose that the coveraga/reception levels each have different offset
information such that terminals at different coverage/reception levels will have different ofisets
[see the independent claim, supra).)

Regarding claim 19, Xia discloses a base station for configuring a resource of response
information of downlink data for a Machine Type Communication (MTC) terminal, the base

station comprising:
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a. A transmitting unit configured to transmit downlink control information for scheduling
the downlink data. (The system of Xia discloses that for machine type communication
the user endpoint ["UE"] may recelve and the base station may send, using the PDCCH
[lL.e. downlink contral channel], a downlink contral Information ["'DCI"] containing
scheduling information for downlink transmissions transmitted on the PDSCH
[paragraphs 0042, 0048-0049]. The downlink transmissions are received at the UE and
sent at the base station at the scheduled time on the PDSCH and the responsa/ACK [i.e.
response information] is sent at the appropriate time on the PUCCH [i.e. uplink control

channel] [paragraphs 0043-0044, 0049-0050].)

b. A transmitting unit configured to transmit the downlink data (paragraphs 0042, 0048-

0045 - see (a), supra),

c. Heceiving the transmitted response information on the downlink data by using a
resource allocated to the uplink control channel (paragraphs 0043-0044, 0049-0050 -

see (&), supra).

Xia fails to dizclose transmitting structural information that contains start offset
information on the resource allocated to the downlink control channel or the start offset
information on the resource allocated to the downlink control channel is determined basad on a
coverage level, In the same field of endeavor, 131 discloses transmitting structural information
that containg start offset information on the resource allocated to the downlink control channel or
the start offset information on the resource allocated to the downlink control channel is

determined based on a coverage level. (The system of 131 discloses that the LE receives a
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coverage/extensionrepetition level indication from the base station that indicates start offset of
the downlink contral channel [page 1, section 2.1, first bullet - "Furthermore, eNB8 may schedule
the transmission of data and control channel according to LE specific coverage extension
level. .. According o this design principle, the starting subframe for (E)JPDCCH USS transmission
may be configured by higher layer signaling or predefined. For instance, the configuration index
consisting of the subframe offset and the perodicity for the potential (E)PDCCH subframes can
be signaled, or the starting offset can be defined as the funclions of repetition level] Therefore,
131 discloses that the signaled repelition level indicates the start offset and is therefore start
offset information that is determined based on the repetition level.)

Therefore, since 131 discloses that the PDCCH downlink offset may be determined
based on a coverage/extension/repetition level indication, therefore, it would have been cbvious
o a person of ordinary skill in the art al the time of the invention to combine the repatition based
offsets of 131 with the system of Xia by using a signaled repetition/coverage level [i.e. start
offzet information) to determine the start offset of the PDCCH based on repetition/coverage
level. The motive to combing is to reduce signaling overhead by using the already indicated
repatition level to also indicate the start offset.

Xia as modified by 131 fails to disclose the start offset of the PDCCH is also used as the
start offset of the PUCCH used for ACK/NACK transmission such that the signaled
repetition/coverage level |i.e. start offset information) of the POCCH also signals the start offset
information of the response information/ACK/NACK of the PUCCH such that the transmitted
structural information is start offset infarmation of the PUCCH and wherain the resource
allocated to the uplink contral channel is determined based on information on a resource of a
downlink control channel for scheduling the downlink data [i.e. the offset of the PDCCH) and the

start offset information on the resource allocated to the uplink contral channel [i.e. the signaled
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repetition/coverage level [i.e. start offset information) of the PDCCH, which also signals the
offset of the PUCCH)] and wherein the start offset information on the resource allocated to the
uplink contral channel is determined based on the coverage level. In the same field of endeavor,
You discloses the star offset of the PDCCH is also used as the stan offset of the PUCCH used
for ACK/NACK transmission such that the signaled repetition/coverage level [i.e. start offset
infarmation] of the PDCCH also signals the start offsat information of the response

infarmation/ ACK/NACK of the PUCCH such that the transmitted structural information is start
offsel information of the PUCGCH and wherein the resource allocated to the uplink control
channel is determined based on information on a resource of a downlink control channel for
scheduling the downlink data [i.e. the offset of the PDCCH] and the start offset information on
the resource allocated to the uplink control channel [i.e. the signaled repetition/coverage level
[i.e. start offset information] of the PDCCH, which also signals the offsel of the PUCCH] and
wherein the start offset information on the resource allocated to the uplink control channel is
datermined based on the coverage level. (The system of You discloses that the index/offset of
the PLUICCH used for ransmission may be determined based on the CCE of the PDCCH
[paragraphs 0272, 0278-02749) [zee also 61/949240 - page 0058 (d)].)

Therefore, since You suggests using the offset of the PDCCH as the stan offset
information of the PUCCH used for ACK/NACK transmission, it would have been obvious to a
person of ordinary skill in the art at the time of the invention to combine the start offset of You
with the system of Xia by using the start offset [i.e. repetition/coverage level information] of the
PDCCH to determine both the start offset of the PDCCH and the start offset of the PUCCH that
contains the ACK/NACK response information. The maotive to combine is to reduce signaling
overhead by using the start offset [i.e. repetition/coverage level information] to determine both
PDCCH and PUCCH start offset.
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Xia as previously modified by 131 and Youw fails to disclose when the response
information of the downlink data of the MTC terminal is repeatedly transmitted, the repeated
transmission is performed using a same uplink control channel resource in each uplink
subframe in which the uplink control channel is repeatedly transmitted. In the same field of
endeavor, another portion of You discloses the response information of the downlink data of the
MTC terminal is repeatedly transmitted, the repeated transmission is performed using a same
uplink contral channel resource in each uplink subframe in which the uplink contral channel is
repeatedly transmilted. {You discloses that the PUCCH resource offset may be held constant
throughout the repetition cycle [paragraph 0020] [noting the PUCCH contains the response
information/ACK/NACK] [see also 61/949249 - page 0059 last full paragraph).)

Therefore, since another portion of Youw suggests holding the offset constant when
repeating response infarmation in the PLUICCH, it would have been abvious 10 a person of
ordinary skill in the art at the time of the invention to combing the constant offsets of to combine
tha constant offsets of Youw with the system of Xia as previously modified by 131 and You by
keeping the offset of the PUCCH uwsed for transmitting the response information constant. The
motive to combine is to reduce complexity of implementation and overhead by not requiring the

determination as o the offset to be re-made for each repetition.

Ex. 1002 (°931 File History), 382-398.
87. In particular, in Claim 1, for example, the Examiner found the
limitation the Applicant added in amendment, to require that the response

information be repeatedly transmitted was disclosed by You:
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isclose when the response
information of the downlink data of the MTC terminal is repeatedly transmitted, the repeated
transmission is performed using a same uplink control channel resource in each uplink
subframe in which the uplink control channel is repeatedly transmitted. In the same field of
endeavor, another portion of You discloses the response information of the downlink data of the|

MTC terminal is repeatedly transmitted, the repeated transmission is performed using a same

uplink control channel resource in each uplink subframe in which the uplink control channel is

repeatedly transmitted. ( You discloses that the PUCCH resource offset may be held constant
throughout the repetition cycle [paragraph 0020] [noting the PUCCH contains the response

information/ACK/NACK] [see also 61/949249 - page 0059 last full paragraph].)

Ex. 1002, 385.
88.  The Examiner also rejected original dependent Claims as obvious from
Xia in view of R1-134131, You 098 and Dinan. U.S. Patent Publication No.

2013/0250882 to Dinan et al. (“Dinan”).

6. Claims 3, 4, 9, 10, 15 and 16, is/are rejected under 35 L.5.C. 103 as being
unpatentable over Xia, et al. (LS Pre Grant Publication Mo, 2013/0315158 A1), R1-134131
{Author Unknown, Coverage enhancement of DL/UL contral channeals for low cast MTC, 3GPP
TSG-RAN WG1 #74bis, Doc. No. R1-134131, 11 October 2013, pages 1-10) and You, et al.
(US Pre Grant Publication Mo. 2017/0180098 A1) as applied to claims 1, 7, 13 and 19 and

turther in view of Dinan, et al. (US Pre Grant Publication Mo. 2013/0250882 A1),
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Regarding claims 3 and 15, Xia lails 1o disclose each olfsel informalion could be
associaled with a particular coveraga/repeltition level to form a plurality of pieces of stan offset
information of the resource allocated to the uplink control channegl. In the same field of
endeavor, 131 discloses each offset information could be associated with a particular
coverage'repation level to form a plurality of pieces of start offset information of the resource
allacated to the uplink contral channal (The system of 131 discloses that the UE receives a
coveraga‘extensionrepetition level indication from the base station that indicates start offset of
the downlink control channel [page 1, section 2.1, first bullet - "Furthermore, eNB may schedule
the transmission of data and conftrol channel according to UE specific coverage extension
level...According to this design principle, the starting subframe for (E)PDCCH LSS transmission
may be configured by higher layer signaling or predefined. For instance, the configuration index
consisting of the subframe offset and the periodicity for the potential (E)PDCCH subframes can
be signaled, or the starting offset can be defined as the functions of repefition level.] Therefore,
131 discloses that the signaled repetition level indicates the start offset and s therefore start
offset information that is determined based on the repatition level.)

Therefare, since 131 discloses that the PDCCH downlink offset may be determined
based on a coverage/extension/repetition level indication, therefore, it would have been obvious
to a person of crdinary skill in the art at the time of the invention to combine the repetition based
offsets of 131 with the system of Xia by using a signaled repetition'coverage level [i.e. start
offset information] to determine the start offset of the PDCCH based on repetion/coverage
lavel. The motive to combine is (o reduce signaling overhead by using the already indicated

repetition level to also indicate the start offset.
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Xia as modified by 131 and Youw fails to disclose the configuration of the PUCCH offsets
using higher layer signaling such that the different offsets of Xia as modified by 131 and You are
configured in the UE such that a plurality of pieces of start offset information of the resource
allocated to the uplink control channel are provided and the plurality of pieces of start ofiset
information is received through cell-specific high layer signaling for the MTC terminal from a
base station. In the same field of endeavor, Dinan discloses the conhiguration of the PUCCH
offsets using higher layer signaling such that the different offsets of Xig as modified by 131 and
You are configured in the LIE such that a plurality of pieces of start offset information of the
resource allocated to the uplink control channel are provided and the plurality of pieces of start
offset information is received through cell-specific high layer signaling for the MTC terminal from
a base station (The system of Dinan discloses that the PUCCH configuration [i.e. uplink control
channel parameter — see paragraph 0037]) may be via RRC signaling [paragraph 0040-
“...provided in PUCCH resources identified by the comesponding uplink control channel
parameter (in RRC message).”]. Dinan further discloses the system may configure multiple
PUCCH offsets for different purposes [paragarphs 0036-0037].)

Therefore, since the system of Dinan suggests the use of RRC/Higher layer
configuration for PUCCH offset/control channeal parameter information, it would have bene
obvious to a person of ordinary skill in the art at the time of the invention to combine the RRC
configuration of Dinan with the system of Xia as medified by 131 and You by using the
RRC/higher layer for ransmission of offset information for each of the different
repetiion/coverage level, The motive to combine is to reduce overhead by using BRC to

configure the PLUCCH control channeals, which ig a non-periodic transmission and will not need

to be resent frequently, unlike other configuration mechanisms. such as the PDCCH.
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Regarding claims 4 and 16, Xia as modified by 131, Youw and Dinan discloses at least
one of the plurality of start offset information is applied according to a corresponding coverage
level of the MTC terminal. (see claims 3 and 15, supra - the offset frequency information is
different for each coverage level and is applied in accordance with the LUEAerminal coverage
level).

Regarding claim 9, Xia fails to disclose each offset information could be associated with
a particular coverage/repetition level to form a plurality of pieces of start offset information of the
resource allocated to the uplink contral channel. In the same field of endeavor, 131 discloses
each offset information could be associated with a particular coverage/repetition level to form a
plurality of pieces of start offset information of the resource allocated to the uplink control
channel {The system of 131 discloses that the UE receives a coverage/extension/repetition level
indication from the base station that indicates star offset of the downlink control channel [page
1, saction 2.1, first bullet - "Furthermore, N8 may schedule the transmission of data and
contral channel according fo UE specific coverage extension level. . According to this design
principle, the starting subframe for (E)PDCCH USS transmission may be configured by higher
layer signaling or predefined. For instance, the configuration index consisting of the sublframe
offset and the perodicity for the potential (E)PDCCH subframes can be signaled, or the starting
offset can be defined as the functions of repeafition level.] Therefore, 131 discloses that the
signaled repetition level indicates the start offset and is therefore start offset information that is
determined basad on the repatition level.)

Therefore, since 131 discloses that the PDCCH downlink offset may be determined
based on a coverage/extension/repetition level indication, therefore, it would have been obvious
to a person of ordinary skill in the art at the time of the invention to combine the repetition based

offsets of 131 with the system of Xia by using a signaled repetition/coverage level [i.e. start
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offset information] to determine the start offset of the FDCCH based on repetition/coverage
level. The motive to combing is to reduce signaling overhead by using the already indicated
repetition level to also indicate the start offset.

Xig as modified by 131 and You fails to disclose the configuration of the PUCCH offsets
using higher layer signaling such that the different offsets of Xia as modified by 131 and You are
configured in the UE such that a plurality of pieces of start offset information of the resource
allocated to the uplink contral channel are provided and the plurality of pieces of start offset
information is transmitted through cell-specific high layer signaling for the MTC terminal from a
base station. In the same field of endeavor, Dinan discloses the configuration of the PUCCH
offsets using higher layer signaling such that the different offsets of Xia as modified by 131 and
¥You are configured in the UE such that a plurality of pieces of start offset information of the
resource allocated to the uplink control channel are provided and the plurality of pieces of stant
offget information is transmitted through cell-specific high layer signaling for the MTC terminal
from a base station (The system of Dinan discloses that the PUCCH configuration [i.e. uplink
contral channel parameter - see paragraph 0037] may be via RRC signaling [paragraph 0040-
“...provided in PUCCH resources identified by the corresponding uplink contral channel
parameler (in RRC message).”]. Dinan further discloses the system may configure multiple
PUCCH offsets for different purposes [paragraphs 0036-0037].)

Therefore, since the system of Dinan suggests the use of RRC/Higher layer
configuration for PUCCH offset'control channel paramater infarmation, it would have bene
obwious to a person of ordinary skill in the art at the time of the invention to combine the RRC
configuration of Dinan with the system of Xia as moedified by 131 and You by using the
RRC/higher layer for transmission of offset information for each of the different

repetiion/coverage level. The motive to combine is to reduce overhead by using BRC to
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configure the PUCCH contral channels, which is a non-periodic transmission and will not need
to be resent frequently, unlike other configuration mechanisms, such as the PDCCH.
Regarding claim 10, Xia as modified by 131, You and Oinan discloses at least one of
the plurality of start offset information is applied according to a corresponding coverage level of
the MTC terminal. (see claim 9, supra - the cfiset frequency informaticon is different for each

covarage level and s applied in accordance with the UERerminal coverage level).

Ex. 1002 (931 File History), 398-402.

6. Amendment after Second Non-Final Rejection

89. In response, Applicant amended the original claims to incorporate the
limitations of six dependent claims into the four independent claims. While these
limitations further limit the “the start offset information,” this is only one of the three
alternatives recited by the independent claims, as the alternative language recited by

the independent claims, i.e., “at least one of,” was never deleted.
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I (Currently Amended) A method of transmitting response information of downlink
data of a Machine Type Communication (MTC) terminal, the method comprising:

receiving structural information that contains at least one of i) information on a resource
allocated to an uplink control channel for transmitting the response information and 11) start offset
information on the resource allocated to the uplink control channel;

receiving downlink control information for scheduling the downlink data;

receiving the downlink data; and

transmitting the response information on the downlink data by using the resource allocated
to the uplink control channel,

wherein the resource allocated to the uplink control channel 18 determined based on at least
one of 1) information on a resource of a downlink controd channel for scheduling the downlink data;
i) the information on the resource allocated to the uplink control channel; and 1) the start offset

information on the resource allocated to the uphink control channel;

configured separated from start offset information for a terminal different from the MTC terminal;

wherein_a plurality of pieces of start offset information of the resource allocated to the

uplink control channel are provided. and the pluralitv of pieces of start offset information are

received through cell-specific high layer signaling for the MTC terminal from a base station;

wherein the start offset information on the resource allocated to the uplink control channel is
determined based on a coverage level; and

wherein when the response information of the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission 15 performed using a same uplink control channel

resource in each uplink subframe in which the uplink control channel 15 repeatedly transmitted
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7. {(Currently Amended) A method of configuring a resource of response information
of downlink data for a Machine Type Communication (MTC) terminal in [[the]] a base station, the
method comprising:

transmitting structural information that contains at least one of i) information on a resource
allocated to an uplink control channel for transmitting the response information and i) start offset
information on the resource allocated to the uplink control channel,

transmitting downlink control information for scheduling the downlink data; and

transmitting the downlink data,

wherein the resource of the uplink control channel for transmitting the response information
of the downlnk data 15 determined based on at least one piece of information on 1) a resource of a
downlink control channel for scheduling the downlink data; u) the information on the resource
dllocated to the uplink control channel; and 1ii) the start offset information on the resource allocated
to the uplink control channel;

wherein the start offset information of the resource allocated to the uplink control channel is

configured separated from offset information on a terminal different from the MTC terminal:

wherein a plurality of pieces of start offset information on the resource allocated to the

uplink comtrol channel are provided, and the plurality of pieces of stan offset information are

transmitted throush cell-specific high layer signaling for the MTC terminal 1o the MTC terminal;

wherein the start offset information on the resource allocated to the uplink control channel is
determined based on a coverage level; and

wherein when the response imformation of the downlink data of the MTC terminal 1s
repeatedly transmitted, the repeated transmission 15 performed using a same uplink control channel

resource in ¢ach uplink subframe in which the uplink control channel 1s repeatedly transmitted
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13 (Currently Amended) A Machine Type Communication (MTC) terminal for
transmitting response information of downlink data to a base station, the terminal comprising

a receiving unit confligured to receive structural information that contains at least ong piece
of 1) information on a resource allocated o an uplink control channel for transmitting the response
information and n) start offset information on the resource to which the uplink control channel 15
allocated, configured to receive downlink control information for scheduling the downlink data, and
configured to receive the downlink data;

a controller configured to determine a resource allocated to the uplink control channel for
transmitting the response information of the downlink data based on at least one of 1) information
on a resource of a downlink control channel for scheduling the downlink data, ii) the information on
the resource allocated to the uplink control channel, and 111) the start offset information on the
resource allocated to the uplink control channel; and

a transmifting unit configured to transmit the response information of the downlink data by
using the determined resource of the uplink control channel,

wherein the start offsel information of the resource allocated to the uplink control channel is

conbigured separated from offset information on a terminal different from the MTC terminal;

received through cell-specific high laver signaling for the MTC terminal from the base station;

wherein the start offset information on the resource allocated to the uplink control channel is

determined based on a coverage level; and
wherein when the response information of the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission 15 performed using a same uplink control channel

resource in each uplink subframe in which the uplink control channel is repeatedly transmitted

86

IPR2025-00138
Petitioner's Exhibit 1003
Page 000103



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

Y (Currently Amended) A base station for configuring a resource of response
information of downlink data tor a Machine Type Commumcation {(MTC) terminal, the base station
Ccomprising;

a transmitting unit configured to transmit structural information, downlink control
information for scheduling the downlink data, and the downlink data,

wherein the structural information contains at least one piece of 1) information on a resource
allocated to an uplink control channel for transmitting the response information and ii) start offset
information on the resource allocated to the uplink control channel[[,]]:

wherein the resource of the uplink control channel for transmitting the response information
of the downlink data is determined based on at least one piece of i) information on a resource of a
downlink contral channel for scheduling the downlink data, w) the information on the resource
allocated to the uplink control channel, and i) the start oftset information of the resource allocated
to the uplink control channel[[.]];

wherein the start offset information of the resource allocated to the uplink control channel is

configured separated from offset information on a terminal different from the MTC terminal;

wherein a plurality of pieces of start offset information on the resource allocated to the

uplink control channel are provided. and the plurality of pieces of start offset information are

transmitted through cell-specific high layer signaling for the MTC terminal to the MTC terminal;

wherein the start offset information of the resource allocated to the uplink control channel is
determined based on a coverage level|], ], and

whergin when the response information of the downlink data of the MTC terminal 15
repeatedly transmitted, the repeated transmission is performed using a same uplink control channel

resource in each uplink subframe in which the uplink control channel is repeatedly transmitted

Ex. 100, 425-429.

90. The Applicant argued that R-134131 and You failed to qualify as prior
art since their priority date was later than the effective filing date of the ‘262
Application. Ex. 1002, 430-431.
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91. The Applicant also argued that Xia in view of RAN72, Dinan, and
You 098 fails to disclose that the start offset information is configured separated
from the start offset information for a terminal different from the MTC terminal.
The Applicant further argued that the references fail to disclose a plurality of pieces
of start offset information, which are received through cell-specific higher level

signaling.
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Meanwhile, although 737 and Yew do not quality as prior art under §103, independent claim
1 has nevertheless been amended solely for the purpose of expediting prosecution.  Specifically,

claim 1 has been amended to further include the features of claims 2 and 3 as follows.

Amended independent claim | recites in par

I A method of travsmditng response informatieon of dewnlink data of a Machine Tyvpe
Communication {MTC) terminal, the method comprising

receivimg stnectural mfornmation that comaims ab least one of 1) information on & resource
allocated to an uplink contral chanmel for mmsmattng the response information and 1) siart offse
information on the resource allocated o the wplink control channel,

receiving downlink control infonmeation for scheduling the downlink daa;

recenving the downlink data; and

transmitting the response information on the downlink data by using the resource allocaled
to ithe wplink control channel,

wherein the resource allocated to the uplink control channel is determined based on ot least
one of: 1) information on a mesowrce of o downlink control channel for scheduling the downlink
data; it} the information on the resource allocated 10 the uplink control channel. and i) the stan
offsel information on the resowrce allecated o the uplink control channel;

wherzin the start offset information of the resource allocated o the uplink contmal Clannel is
configured separated from star offset information for o teomingl different from (he MTC

termminal;
wherein a plurality of picces of stant offset_information of the resource allocated o the

uplink comdrol channel are provided, and the plumlity of peces of stan offset information ane
received th h cell-s high Lyver sisnaling for the M rmwinal from a base stdion;
wherein the start offset information on the resource allocated o the uplink contro] channel
15 determined based on a coverage level; and
wherein when the response informetion of the downlink data of the MTC terminal is
repeiedly iransmitied, the repemicd iransmission is performed using a same uplink control channel
resounce incach uplink subframe in which the nplink contrel channel is repeatedly transmitbed.

On page 7 of the office action, when rejecting claim 2 (#he start affsef informarion

af the resowrce alfocated to the wplink contral chanme! is confipired separated from start
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offset information for a terminagl differeni from the MTC ierminal), the Examiner alleges
that a combination of Xia, 137, and Yewu discloses the feature of claim 2. However, as
mentioned above, the references “ 13717 and “ You™ do not qualify as prior art under §103.
Further, in amended claim 1, the start offset information of the resource allocated to the

uplink control channel is configured separated from start offset information for a
rimnal {e.¢ . a non-MTO terminal} dilferent from the MTC terminal,  Therelore, it

is believed that the deficiencies of Xie are not cured by 137 and Yow.  In other words,
with respect to amended claim 1 {(including the feature of claim 2), it is believed that the 103

rejection is improper.

In addition, on pages 19-21 of the office action, when rejecting claim 3 {a plurality of pieces
af start offset information of the resource allocated to the uplink contral chanmnel are provided and
the plurality of pieces of siart affset information is received through cell-specific high laver
signaling for the MIU terminal from a base staiion), the Examiner alleges that a combination of Xia,
131, Yo, and Dinar discloses the feature of claim 3, However, as mentioned above, the
references “ L30T and “ You™ do not qualify as prior art under §103 Further, in amended claim 1, a_

ipn of the resource allocated to the uplink control
channel are provided.  In particular, the plurality of preces of start offset information are receved

rminal from a base station.  Therefore,

it 18 helieved that the deficiencies of Xia are not cured by 131, You, and Dinan.  In other words,
with respect to amended claim 1 {(including the feature of claim 3), it is believed that the 103 rejection

1% IMpProper.

Accordingly, it is believed that the Examiner’s assertion about the applied references is
improper.  In particular, with respect to a “combination™ of the applied references, it is believed
that the Examiner turned to mere identification in the prior art of each element of the claimed
invention. For example, the Examiner turned to individual elements or terms such as “starting
affset,” “coverage extension level” “repetition level” " PUCCH resonrce™ in a plurality of

references.

Most inventions anse from a combinaton of okd clements and cach element may often be found

i e preor art. . However, mere identification in the prior ard of cach element is insullicient
to ilefeat the patentability of the combined sobject matter as a whole. .. Bather, (o establish a
prima focie case of obviousness based on a combination of elemems disclosed i the pnior an, the
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Board must aniculaic the basis on which il conchedes that it wonld bave been obvions o make
the clavmed pneemtion fe e Kol 441 F 30 977, 986 (Fed, Cir, 2006),
In conclusion, 1t 15 believed that amended independent claim | 15 patentable at least for the

aforementioned reasons. Withdrawal of this rejection 15 respectfully requested

Ex. 1002 (931 File History), 430-433.

92. A Notice of Allowance was then issued allowing 7 claims including 4
independent claims. The Notice of Allowance provided a Reason for Allowance,
which stated simply that the Applicant’s arguments were considered and found
persuasive. Ex. 1002 (’931 File History), 465-473.

VIII. CLAIM CONSTRUCTION

93.  For purposes of this declaration, I assume each claim term is given its
plan and ordinary meaning. The prior art would meet each claim limitation under
any reasonable construction.

IX. Summary of Grounds for Challenges

94. T understand the Petitioner is challenging the validity of the ‘931 patent

based on two different grounds as summarized below.

Ground | Claims Basis Reference(s)
1 1-7 § 103 You in view of Kim
2 1-7 § 103 Lee in view of Zhang
91
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X. Overview of the Prior Art

A. U.S. Patent Publication No. 2016/0127952 (“You”) (Ex. 1010); U.S.
Provisional Application No. 61/843,456 (You ’456) (Ex. 1011)*

95. U.S. Patent Application No. 14/898,553, published as U.S. Patent
Publication No. 2016/0127952 (Ex. 1010) (“You”), is a National Stage Entry under
35 U.S.C. § 371 of International Application No. PCT/KR2014/005100, filed on
June 11, 2014, and published as W0O/2014/204128 (“You PCT”) (Ex. 1012) on
December 24, 2014. The You PCT claims the benefit of U.S. Provisional
Application No. 61/843,456 (Ex. 1011, “You ’456”), filed on July 8, 2013, and 1
understand that both You (Ex. 1010) and You ’456 (Ex. 1011) qualify as prior art
under 35 U.S.C. §102(a)(2).

96.  Youis directed to datalink data transmission techniques for MTC UEs.

Ex. 1011, p.14.

4 As mentioned above, the examiner cited to another You reference, U.S. Patent
Publication No. 2017/0180098 (Y ou 098), during prosecution. While the publication
shares an inventor with You and You ’456, it is the publication of an unrelated
application.
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ES (base station) (10) UE (user equipment) (20)
PROCESEOR RF LIWNIT PROCESSOR EF UNIT
(1) (13) (21) (23)
-—
MEMORY MEMORY
(12) (22}

Figure 5. System for implementing present inventian

Ex. 1011 (You ’456), FIG. 5.

97. Specifically, You discloses techniques for low-cost MTC UEs
operating at a reduced bandwidth. You discloses the maximum bandwidth supported
by traditional LTE UEs is 20MHz. You also describes that one support option for
MTC UE:s is reduce the maximum bandwidth to, for example, 1.4MHz, 3MHz, or
SMHz. To support this reduction bandwidth, You discloses adaptations to how
downlink and uplink channels are configured and how data is transmitted and
received. Ex. 1011 (You ’456), pp. 57-58.

98. One such adaptation is to the common search space (“CSS”). To
receive downlink data in a PDSCH, a UE must first search for a downlink grant
through its CSS region of a PDCCH. You discloses configuring the PDCCH CSS
region of an MTC terminal differently from the PDCCH CSS region of a non-MTC
terminal. You further discloses configuring the CSS of an MTC terminal for which

a coverage enhancement technique is required differently from the CSS of an MTC
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terminal for which a coverage enhancement technique is not required. Ex. 1011
(You ’456), p. 62.

99.  Youalso discloses techniques for determining the PUCCH resource for
HARQ ACK/NACK transmission. The You non-provisional publication discloses
that the uplink control information is transmitted on a PUCCH:

The control region is assigned a PUCCH (physical uplink control

channel) for transmission of uplink control information.
Ex. 1010 9 109.

100. The You non-provisional publication further discloses that the uplink
control information includes response information (HARQ (hybrid automatic repeat
request), an ACK (acknowledgement)/NACK (non-acknowledgement)):

The uplink control information transmitted on the PUCCH includes an

HARQ  (hybrid automatic  repeat request)), an ACK

(acknowledgement)/NACK (non-acknowledgement), a COI (channel

quality indicator) indicating a downlink channel state, and an SR

(scheduling request) that is an uplink radio resource allocation request.

EX. 1010 9 112.
101. You ’456 provides further specifics on how the PUCCH is allocated.

Together the You non-provisional publication and You ’456 disclose a method for
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determining a PUCCH resource. Specifically, You discloses determining a PUCCH

resource for uplink transmission based on the following equation:

nl(,llfézz,") =M-m—1)-N,+m-Ngpq +nccp + NISJ)CCH

N®pyccn a parameter configured by higher layers and ncce is the number of

the first CCE used for transmission of the corresponding PDCCH. Ex. 1011
(You ’456), p. 29.

102. Alternatively, You discloses determining the PUCCH resource by first

configuring four possible PUCCH resources through higher level signaling. Then,

the particular PUCCH resource to use is signaled in the TPC field in the DCI

(Downlink Control Information, Ex. 1011 (You ’456), p. 13) format of the

corresponding PDCCH. This assignment is illustrated below in Table 19-2:

Tahle 19-2: PUCCH Resource Value for HERO-4CK Resource for PUCCH

(n
Mevcciy |,
Ly

1
':HPEC‘E:H,JiﬂFIIIH.jH]

Walue of TPC command for PUCCH'

. The 1st PUOCH resource value configured byl
oo the higher layers
The 2™ PUCCH resource value configured by

Iuil'
the higher layers

o The 3" PUCCH resource value configured by
the higher layers

1 The 4™ PUCCH resource value configured by

the highar layers

Ex. 1011 (You *456), pp. 57-58; Table 19-2.
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B. International Publication No. WQ0/2013/027963 to Kim et al.
(“Kim”) (Ex. 1013)

103. International Patent Application No. PCT/KR2012/006493 was filed on
August 16, 2012, and published as International Publication No. WO/2013/027963
to Kim et al. (Ex. 1012) (“Kim”). I understand that Kim qualifies as prior art under
35 U.S.C. §102(a)(2).

104. Kim is directed to providing more efficient methods transmitting and
receiving an uplink signal. Ex. 1012 (Kim) 7.

105. Like You, Kim specifically discloses methods of configuring PUCCH
resources for uplink HARQ ACK/NACK transmission. Ex. 1012 (Kim) 997, 10.
Specifically, Kim discloses configuring PUCCH resources according to the

following equations:

(Lp=po) _ (1)
Npgcen. = Nece + Npyeen
106. As with You, this equation is based on the first CCE index used for

PDCCH transmission (nCCE) and a configuration parameter signaled by higher

layers (NI(,%,)CCH. Kim discloses that the configuration parameter, NIS%,)CCH,

corresponds to a location at which a dynamic PUCCH resource is stated among
PUCCH resources of a cell, i.e., a resource index offset. Ex. 1012 (Kim) q4112-115,

117.
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107. Kim further discloses additional dynamic PUCCH resources. These

resources are configured UE-specifically, UE-group specifically, or TM-specifically

and are configured separately from N ;},)CCH, which is provided cell-specifically. Ex.

1012 (Kim) q117. For example, in addition to nCCE and NISZ)CCH. Kim discloses

transmitting a UE-specific PUCCH offset value, K. Thus, the MTC (M2M terminal)

would calculate its PUCCH resource by addition the additional K value. Ex. 1012

(Kim) 9q9/117-120. This is illustrated below in Figure 7.

[Fig. 7]
One CCE CCE index
f
/
/
d ] -
I n-| n I ntl md l n+3 J
PDCCHL=2)
DCI format A Fallback DCI
) *0C1 format B T™ dependent DCI
X <. n-io-m linkage
N *~_ (OCE-to-AN
n-10-'m=K" linkage™, \'\ -
(CCE-t0-AN) .
rﬂiﬁﬂ{% —_— m-1 m mt| m+2 mt3
S — mel | oK | meRel | meKed | meKed
\

Ex. 1012 (Kim), FIG. 7.

\

K=ofTset value
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C.  United States Patent No. 11,470,619 to Lee et al. (“Lee”) (Ex. 1004)
108. United States Patent No. 11,470,619 to Lee et al. (Ex. 1004) (“Lee”) is

a National Stage Entry under 35 U.S.C. § 371 of International Application No.
PCT/US2014/050211, filed on Feb. 5, 2016, and published as WO/2015/021318
(“Lee PCT”) (EX. 1014) on February 12, 2015. I have been informed by counsel
that the Lee PCT claims the benefit of U.S. Provisional Application No. 61/863,328
(Ex. 1005, “Lee ’328”), filed on Aug. 7, 2013, and qualifies as prior art under 35
U.S.C. §102(a)(2).

109. Lee discloses a method of cell selection for a low cost MTC device.
Specifically, Lee discloses allowing an MTC device to communicate with a low
power node (“LPN”) as opposed to directly with a base station in a traditional macro
cell. An MTC may operate in “decoupled” mode where it receives a downlink signal
from a base station but will transmit its uplink signal first to an LPN, which will then
relay the signal to the base station. Ex. 1005 (Lee ’328) 9928-29; Ex. 1004 (Lee)

10:28-42.
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Ex. 1005 (Lee ’328), FIG. 2; Ex. 1004 (Lee), FIG. 2.

110. While transmitting to the LPN, Lee discloses that the MTC may operate
in a coverage-limited mode, which may include use of coverage-enhancement
transmission schemes such as repetitions. Ex. 1005 (Lee *328) 946; Ex. 1004 (Lee),
30:18-26.

111. When operating in this decoupled, coverage-limited mode, Lee teaches
that time and frequency synchronization between the LPN and the macro cell is
required for uplink transmissions. Lee discloses that this synchronization may be
obtained as an offset value from the downlink transmission through higher level
signaling. Ex. 1005 (Lee ’328) 9480, 82; Ex. 1004 (Lee), 55:8-15, 57:30-32. The

required configuration can be provided over a X2 interface. Ex. 1005 (Lee ’328)
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176, 79-80; Ex. 1004 (Lee), 69:50-56. The X2 interface is an LTE standard used
for direct communication between base stations. One of the main reasons the X2
interface was added for eNodeBs to directly communicate with each other was to
reduce the delay associated with sending signaling messages to/from the core
network and the eNodeB for handoffs and other time-critical functions performed
by the eNodeBs.

112. Lee also discloses several mechanisms for HARQ feedback from the
UE (MTC terminal) when operating in decoupled mode, including ST-based
PDSCH HARQ, legacy PUUCH-based HARQ, PUSCH-based HARQ, and
modified PDSCH HARQ timing. When using legacy PUCCH-based HARQ
operations, Lee discloses the MTC terminal receiving a configuration parameter
which may indicate which subframes it may use to send the PDSCH HARQ
ACK/NACK via PUCCH. Ex. 1005 (Lee *328) 9983, 91; Ex. 1004 (Lee), 62:17-22,
64:4-14.

D. International Publication No. WO 2014/048487 to Zhang et al.
(“Zhang”) (Ex. 1006)

113. International Patent Application No. PCT/EP2012/069193 was filed on
September 28, 2012, and published as International Publication No. WO
2014/048487 to Zhang et al. (Ex. 1006) (“Zhang”). I understand that Zhang qualifies

as prior art under 35 U.S.C. §102(a)(2).
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114. Zhang generally discloses configuring a PUCCH resource for the UE
to transmit a HARQ ACK/NACK to the base station corresponding to a PDSCH
scheduled via EPDCCH. Ex. 1006 (Zhang), 4:15-17. Zhang specifically addresses
the problem of possible collisions between PUCCH resources resulting from a
downlink being transmitted across multiple downlink subframes. To avoid such a
collision, Zhang discloses utilizing a dynamic resource offset. Specifically, Zhang
discloses utilizing the following formula (discussed in the 3GPP RANI1#70
meeting):

nDpucen = necce + NDugpucen + k

Ex. 1006 (Zhang), 4:18-23; 5:1-5; 6:21-25.

115.  As similarly disclosed by Lee, nVpuccn is the PUCCH resource for the
HARQ ACK/NACK, necce is the lowest CCE index of the EPDCCH, and N®yg.
rucch 1s the UE- and EPDCCH-set-specific resource offset configured by higher
level signaling. Additionally, k is the dynamic resource offset. The dynamic offset
mechanism is provided to solve the problem of PUCCH resource collision. Ex. 1006
(Zhang), 7:3-5. Zhang discloses that the dynamic offset modifier may be derived
independently from the DCI carried by the EPDCCH. Ex. 1006 (Zhang), 6:25-31;

7:28-31.
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XI. IDENTIFICATION OF HOW THE CHALLENGED CLAIMS ARE
UNPATENTABLE

A.  Ground 1: Claims 1-7 are unpatentable over You in view of Kim

1. Reasons to Combine You and Kim

116. You is directed to providing a reduced bandwidth PDSCH, including
cell-specific and UE-specific PDSCH, for low-cost MTC UE to provide for coverage
enhance of the UE. See Ex. 1011 (You ‘456), pp. 62-63. You expressly states that
the content of such cell-specific PDSCH may be different for MTC UEs needing
coverage enhancement and those that do not. See Ex. 1011 (You ’456), p. 62. You’s
proposed solution is to configure the CCS differently for an MTC UE and a legacy
UE, as well as for MTC UEs needing coverage enhance and those that do not. See
Ex. 1011 (You ‘456), p. 62. You also provides general background about how
PUCCH resources are determined based on the PDDCH for scheduling each

PDSCH. For example, You discloses determining a PUCCH resource for uplink

transmission based on NIS%,)CCH, which is a parameter configured by higher layers,
and ncce, which is the number of the first CCE used for transmission of the
corresponding PDCCH. EX-1011 (You ’456), pp. 25-29. However, as You does
not expressly address changes to the PUCCH, a POSITA would have been motivated
to look to other references for ways for increase efficiency of uplink

communications, as well as dealing with different types of UEs (e.g., legacy and
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MTC) that receive cell-specific and UE-specific PDSCH, as a POSITA would have
understood that the reduced bandwidth capabilities of low-cost MTC UEs would
require adaptations to uplink and downlink transmission. Ex. 1011, pg. 58 (“As
shown in <Figure 1>, a control channel (i.e., PDDCH) can be transmitted through
an entire band region of a carrier bandwidth for a low-cost MTC UE in a downlink
environment, whereas a bandwidth of a data channel may be reduced to a smaller
value than the system bandwidth. In this case, the following operation may be
performed for PDCCH transmission for the low-cost MTC UE.”); Ex. 1010 (You)
19 161-162.

117. Like You, Kim is assigned to LG Electronics and contemplates
configuring resources for MTC UEs. Ex. 1011 (You ’456), p. 58 (“Therefore, the
present invention proposes operation techniques for the low-cost MTC UE which
operates with a reduced bandwidth of a downlink data channel.”); Ex. 1012 (Kim)
92 (“Machine-to-machine (M2M) communication and a variety of devices such as
smartphones and tablet PCs and technology demanding a large amount of data
transmission are emerging and becoming widespread.”). Ex. 1011 (You ’456),
pg. 58; Ex. 1012 (Kim) 9 2. More particularly, Kim is directed to providing a
method and apparatus for efficiently transmitting/receiving an uplink
signal. Ex. 1012 (Kim) 8. Kim’s proposed solution is to configure additional

dynamic PUCCH resources by transmitting a UE-specific, UE group-specific, or
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TM-specific resource index offset value K to the UE, separately from a PUCCH
resource index offset value cell-specifically based on DCI formats. Ex. 1012 (Kim)
99 119-120. A POSITA would have understood this to be compatible with You’s
disclosure of adding specific padding to certain DCI formats to signal specific DL
RB assignment to MTC UEs. Further, a POSITA would have had a reasonable
expectation of success in doing so given that Kim’s disclosure is a straightforward
modification of the conventional equations used to determine PUCCH resources that
are disclosed in You. Additional motivation for combining You and Kim comes
from the fact that they are both assigned to LG Electronics, Inc.

118. It would thus have been obvious for a POSITA to turn to Kim for more
information on configuring PUCCH uplink resources.

2. Detailed Application of You and Kim to the Challenged
Claims

a. Claim 1

I [1.0] A method of transmitting response
information of downlink data of a Machine Type
Communication (MTC) terminal, the method
comprising:

119. To the extent the preamble is limiting, You discloses® this claim

element. Specifically, You discloses “a Machine Type Communication (MTC)

> As used throughout this Declaration, the phrase “discloses” encompasses what a
reference would teach, suggest, or render obvious to a POSITA.
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terminal.” Ex. 1011 (You ’456), p.57. You further discloses transmission of
downlink data for an MTC terminal:

In downlink, a transmitter may be a part of the BS 10, and a receiver

may be a part of the UE 20.

Ex. 1011 (You ’456), p. 10.

The present invention proposes downlink data transmission techniques

for MTC UE with reduced PDSCH transmission BW for lost-cost

characteristics.

Ex. 1011 (You ’456), p. 11; Ex. 1010 99 173-174.

120. Finally, You discloses transmitting response information
(ACK/NACK/DTX response) of downlink data (PDSCH transmission with
corresponding PDCCH):

HARQ-ACK()), 1 <j <M-1, is the ACK/NACK/DTX response for the

PDSCH transmission with corresponding PDCCH and DAL value in the

PDCCH equal to 'j".

Ex. 1011 (You ’456), p. 36; Ex. 1010 Y82.

121. To the extent the preamble is limiting, You discloses limitation [1.0].
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il [1.1] receiving structural information that
contains at least one of i) information on a
resource allocated to an uplink control channel
for transmitting the response information and ii)
start offset information on the resource allocated
to the uplink control channel;

122. You in combination with Kim discloses this limitation. Specifically,

You discloses a UE receiving structural information on a resource allocated to an

uplink control channel (nl(,ll’,?CH) for transmitting the response information (HARQ-

ACK):
For TDD HARQ-ACK bundling or TDD HARQ-ACK multiplexing for
one configured serving cell and a subframe n with M = 1 where M is
the number of elements in the set K defined in Table 12, the UE shall
use PUCCH resource n™ pyccu for transmission of HARQ-ACK in
subframe n on antenna port p for PUCCH format 1a/1b.

Ex. 1011 (You ’456), p. 28.

123. You further discloses that the resource to an uplink control channel

(nl(,ll’,’é)CH) is allocated by a BS (eNodeB) according to a specified equation and

received by the UE via higher layer signaling:
As illustrated, eNodeB 20 may perform functions of selection for
gateway 30, routing toward the gateway during a Radio Resource

Control (RRC) activation, scheduling and transmitting of paging
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messages, scheduling and transmitting of Broadcast Channel (BCCH)

information, dynamic allocation of resources to UEs 10 in both uplink

and downlink....

Ex. 1011 (You ’456), p. 64.

For a PDSCH transmission or a PDCCH indicating downlink SPS

release in subframe n — k; where k; € K, the PUCCH resource nVpucchi

=M -i-1) N+ i New1+ nccei + NYpyccn, where ... nccri is the

number of the first CCE used for transmission of the corresponding

PDCCH in subframe n — k; and NVpyccn is configured by higher layers.

Ex. 1011 (You ’456), p. 29.

124. You discloses NDpyccn, but does not elaborate on its precise use. As
such, a POSITA would have turned to other references for a further understanding
as to the manner in which NDpyccnis used. Kim discloses equations similar to those
disclosed by You to determine the resource allocated to an uplink control channel
(PUCCH resource):

Specifically, in the 3GPP LTE/LTE-A system, PUCCH resource

indexes for transmission by two antenna ports (poand pi) are

determined as follows.

[Equation 5]

(1,p=po) _ (1)
Npyecn. = Nece + Npyeen
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[Equation 6]
nﬁ'fé?@” =nceg 1+ NIS%I)CCH
Ex. 1012 (Kim) qq 112-114.
125. Kim further discloses that NIS}J)CCH specifies the location after which a
UE will acquire its PUCCH resource, 1.e. start offset information:
N®pyccn corresponds to a location at which a dynamic PUCCH
resource is stated among PUCCH resources of a cell.... In other words,
according to a legacy 3GPP LTE/LTE-A system, UEs located in a
specific cell share dynamic PUCCH resources after NV pyccn and the
dynamic PUCCH resources are linked to CCE indexes commonly
applied to the specific cell, respectively.
Ex. 1012 (Kim) 9 115-116.
126. In addition to the start offset information, Kim discloses an additional
offset value:
In the illustrated example of FIG. 7, a value indicating a relative
location based on NWpyccu indicating the start location of the
conventional dynamic PUCCH resource among PUCCH resources of a
corresponding cell is used as an offset value indicating the start location
of the additionally configured dynamic PUCCH resource according to

the present invention. However, instead of the relative value based on
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NWOpycen, a value indicating an absolute start location may be used as
the offset value indicating the start location of the additionally
configured dynamic PUCCH resource according to the present

invention.

Ex. 1012 (Kim) 9 121.

[Fig. 7]
One CCE CCE index
f
/ /
/
rd " 5
l n-| n ‘ ] nl l 3 J
PDCCHIL=2)
DCI format A Fallback DCI
\‘\U\(‘I format B T™ dependent DCI
. \\ n-to-m linkage
Y *+ (CCE-to-AN
n-10-'m-K’ linkage, \l\ AN
{CCE-10-AN) N .
;Eiggia, —— e “\\mAI m mt| m+2 mt3
P ——— o ekt | mek | meket | meked | mek
\
K=offset value

Ex. 1012 (Kim), FIG. 7.

127. Thus, You in view of Kim renders obvious limitation [1.1].
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iii.  [1.2] receiving downlink control information for
scheduling the downlink data;

128. Youdiscloses this limitation. You discloses receiving downlink control
information (DCI) on a downlink control channel (PDCCH) for scheduling
downlink data on a downlink shared channel (DL-SCH):

Examples of downlink control channels used in the 3GPP LTE includes

... a physical downlink control channel (PDCCH), a physical hybrid

ARQ indicator channel (PHICH), etc. .... The PDCCH may carry a

transport format and a resource allocation of a downlink shared

channel (DL-SCH) .... The BS determines a PDCCH format
according to a DCI to be transmitted to the UE, and attaches a cyclic
redundancy check (CRC) to control information.

Ex. 1011 (You ’456), p. 13; Ex. 1010 9 85-86.
129. Thus, You discloses limitation [1.2].

iv.  [1.3] receiving the downlink data; and

130. You discloses this limitation. You explicitly discloses receiving
downlink data:

The present invention proposes downlink data transmission techniques

for MTC UE with reduced PDSCH transmission BW for lost-cost

characteristics.
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Ex. 1011 (You ’456), pp. 11, 57-58; Ex. 1010 99 171, 173-175, 179, 196, 205.
131. Accordingly, You discloses limitation [1.3].
12 [1.4] transmitting the response information on the

downlink data by using the resource allocated to
the uplink control channel,

132. You in combination with Kim discloses this limitation. Both You and
Kim disclose transmitting the response information on the downlink data (HARQ-
ACK) using the resource allocated to the uplink channel (PUCCH). Specifically,
You discloses:
HARQ-ACK transmission on two antenna ports (p € [p0, P1]) is
supported for PUCCH format 1a/1b with TDD HARQ-ACK bundling
feedback mode and for PUCCH format 3.
Ex. 1011 (You ’456), p. 28; Ex. 1010 9 112.

133. Kim also discloses transmitting response information (4CK/NACK)

using a resource allocated to the uplink control channel (n1(31(3CCH :
[TThe ACK/NACK information is transmitted using a physical uplink
control channel (PUCCH) resource determined based on "[Equation 1]
nOpucen = f(nece, NPpucen,X)".. ..

Ex. 1012 (Kim) q 10.

134. You in combination with Kim thus discloses limitation [1.4].
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vi.  [1.5] wherein the resource allocated to the uplink
control channel is determined based on at least
one of: i) information on a resource of a downlink
control channel for scheduling the downlink data;
ii) the information on the resource allocated to the
uplink control channel; and iii) the start offset
information on the resource allocated to the
uplink control channel;

135. You in combination with Kim discloses this limitation. You discloses

that the resource allocated to an uplink control channel (nl(,ll’fé)CH) is determined, in

part, based on information on a resource of a downlink control channel (the number
of the first CCE used for transmission of the corresponding PDCCH (nccki) and on
a separate configuration parameter (N ,S},)CCH):
For a PDSCH transmission or a PDCCH indicating downlink SPS
release in subframe n — k; where k: € K, the PUCCH resource n'Vpuccni
=M -i-1)" Ne+i" Neti+ nccei + NVpuccn, where ... nccei is the
number of the first CCE used for transmission of the corresponding
PDCCH in subframe n — k; and NVpyccn is configured by higher layers.
Ex. 1011 (You ’456), p. 28.
136. Accordingly, You discloses claim element [1.5] as the claim is drafted
in the alternative, i.e., “at least one of,” such that only one of the three ways for

determining the resource allocated to the uplink control channel, i.e., 1), 11), or iii),

need be present.
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137. However, as mentioned in XI[.A.2.a.ii, Kim further specifies that
N ;}}CCH corresponds to start offset information since UEs search PUCCH resources
after N IS%,)CCH:
N®pyccn corresponds to a location at which a dynamic PUCCH
resource 1s stated among PUCCH resources of a cell.... In other words,
according to a legacy 3GPP LTE/LTE-A system, UEs located in a
specific cell share dynamic PUCCH resources after NV pyccy and the
dynamic PUCCH resources are linked to CCE indexes commonly
applied to the specific cell, respectively.
Ex. 1012 (Kim) 9 115-116.
138. Kim further discloses an additional offset, which can be applied to
determine the PUCCH resource:
[I]nstead of the relative value based on NDpyccn, a value indicating an
absolute start location may be used as the offset value indicating the
start location of the additionally configured dynamic PUCCH resource
according to the present invention.
Ex. 1012 (Kim) 9 121.
139. You in view of Kim thus discloses determining the resource allocated

to the uplink control channel based on 1) information on a resource of a downlink
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control channel for scheduling the downlink data and 2) the start offset information
on the resource allocated to the uplink control channel.

140. You further discloses determining this resource based on the
information on the resource allocated to the uplink control channel. Specifically,
You discloses configuring four PUCCH resources using higher layers and then
determining one of these resources using a TPC DCI field in the corresponding
PDCCH:

The TPC field in the DCI format of the corresponding PDCCH shall be

used to determine the PUCCH resource values from one of the four

resource values configured by higher layers, with the mapping defined

in Table 19-2.

Ex. 1011 (You ’456), p. 47; Ex. 1012 q 129.

Table 19-2: PUCCH Resource Value for HARQ-ACK Resource for PUCCH

1
Value of ‘TPC command for PUCCH’ n;l)}CCH.j or (ngl)JCCﬂj’ nl(’]l)JOC}LJH)

The 1st PUCCH resource value configured by the

00 higher layers
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The 2" PUCCH resource value configured by the

o1 higher layers

The 3" PUCCH resource value configured by the

10 higher layers

The 4% PUCCH resource value configured by the

1 higher layers

Ex. 1011 (You ’456), Table 19-2.

141. As described above, such methods were also disclosed in the 3GPP
specifications. See VI.E.2.

142. Kim similarly discloses configuring possible uplink control channel
(PUCCH) resources through higher level signaling and determining the specific
PUCCH resource using a predetermined DCI field:

For example, the eNB semi-statically provides PUCCH resource

indexes for the SCC to the UE through higher-layer signaling and the

UE may dynamically indicate a PUCCH resource index to be used for

actual ACK/NACK transmission using a predetermined field in a DCI

format. For example, a TPC field in the DCI format may be used as

an ACK/NACK resource indicator (ARI) indicating one of a

predetermined number of explicitly configured PUCCH resources.

Ex. 1012 (Kim) 9129.
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143. Thus, You in view of Kim discloses limitation [1.5].
vii.  [1.6] wherein the start offset information of the
resource allocated to the uplink control channel is

configured separated from start offset information
for a terminal different from the MTC terminal;

144. You in view of Kim discloses this limitation. You generally discloses
the need to develop new operation techniques for MTC UEs:

The maximum bandwidth supported by normal LTE UEs is 20MHz.

One potential technique to reduce the UE cost is to reduce the

maximum bandwidth that the UE supports from 20MHz to a lower

bandwidth (e.g., 1.4MHz, 3MHz or 5MHz). The reduction of the

maximum bandwidth can be applied to the downlink and/or uplink, the

RF and/or baseband components, the data and/or control channels.

Therefore, the present invention proposes operation techniques for the
low-cost MTC UE which operates with a reduced bandwidth of a
downlink data channel.

Ex. 1011 (You ’456), pp. 57-58.
145. One such different operation technique relates to how UEs receive

downlink transmission. You discloses that an MTC UE receives a downlink
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transmission (cell-specific PDSCH) by first searching through a common search

space region of a PDCCH:
When the MTC UE must receive a cell-specific PDSCH, the UE first
searches for a DL grant for receiving a PDSCH through a common
search space (CSS) region of a PDCCH.

Ex. 1011 (You ’456), p. 62; Ex. 1010 99 195-197.

146. You further discloses that the CSS of an MTC UE terminal is
configured differently for a terminal different from the MTC terminal (legacy UE):
To this end, the present invention proposes to differently configure a
CSS region of an MTC UE and a CSS region of a legacy UE. Here,
the CSS region may be an RE resource, PRB region, and/or subframe

region, or the like of the CSS.
Ex. 1011 (You ’456), p. 62.
147. You similarly discloses differently configuring a CSS of MTC with
coverage enhancement than one without coverage enhancement:
Furthermore, the present invention proposes to differently configure the
CSS region of an MTC UE for which a coverage enhancement
technique is required and the CSS region of an MTC UE for which a
coverage enhancement technique is not required.

Ex. 1011 (You *456), p. 62; Ex. 1010 9 198.
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148. As mentioned in XI.A.2.a.vi, the resource allocated to the uplink
control channel is configured based on, in part, the first CCE used for transmission
of the corresponding PDCCH. Ex. 1011 (You ’456), p. 28. Thus, a POSITA would
have understood, that because the CSS region of the PDCCH for a non-MTC
terminal is configured differently than the CSS region of the PDCCH for an MTC
terminal, the resource allocated to the uplink control channel of a non-MTC terminal
would likewise be configured differently from the resource allocated to the uplink
control channel of an MTC terminal.

149. Kim similarly discloses configuring a resource allocated to the uplink
control (PUCCH) resources differently for different UE terminals (i.e. differently
for an MTC terminal and a non-MTC terminal). Specifically, Kim is directed toward
a problem of transmission where the downlink cell in which the downlink cell from
which a UE receives information may be different from the uplink cell to which a
UE sends its response:

However, in CoOMP [coordinated multi-point, Kim 944] in which a cell

(DL cell) in which the UE receives a DL signal may be different from

a cell (UL cell) in which the UE transmits a UL signal, PUCCH

resources configured per cell may differ.

Ex. 1012 (Kim) 9 116.
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150. To solve this problem, Kim discloses configuring dynamic uplink
control channel (PUCCH) resources which can be UE-specific:
The present invention proposes configuring additional dynamic
PUCCH resources separately from conventional dynamic PUCCH
resources. In other words, the present invention proposes UE-
specifically, UE group-specifically, or TM-specifically configuring a
set of additional dynamic PUCCH resources separately from a set of
cell-specifically  configured conventional dynamic PUCCH
resources.
Ex. 1012 (Kim) q 117.
151. Thus, You in view of Kim discloses limitation [1.6].

viii. [1.7] wherein a plurality of pieces of start offset
information of the resource allocated to the uplink
control channel are provided, and the plurality of
pieces of start offset information are received

through cell-specific high layer signaling for the
MTC terminal from a base station;

152. You in view of Kim discloses this limitation. Both You and Kim
disclose receiving the start offset information (nglu)CCH) through higher level

signaling. See Ex. 1011 (You ’456), p.29 (“N I%)CCH i1s configured by higher
layers.”); Ex. 1012 (Kim) 9 115 (“N®pyccn denotes a value signaled from a higher

layer.”).
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153. Further, Kim discloses that the configuration parameter, which is

disclosed in both You and Kim (N ng)ccy)a is cell-specific:
For example, the eNB may configure additional dynamic PUCCH
resources by transmitting a UE-specific, UE group-specific, or TM-
specific PUCCH resource index offset value K to the UE, separately
from a PUCCH resource index offset value (e.g., NWpuccn) cell-
specifically provided for cell 1.
Ex. 1012 (Kim) q 119. Kim further discloses transmitting a UE-specific additional
offset value, K. Ex. 1012 (Kim) § 119. You and Kim thus disclose receiving a
plurality of pieces of start offset information through higher-level signaling.
154. Thus, You in view of Kim discloses limitation [1.7].
ix. [1.8] wherein the start offset information on the

resource allocated to the uplink control channel is
determined based on a coverage level; and

155. You discloses this limitation. As discussed above, You discloses
configuring different CSS regions of PDCCH resources, which a POSITA would
understand as resulting in allocating different resources to the uplink control channel
for non-MTC and MTC terminals because the uplink control channel allocation is
based on the PDCCH resources. XI.A.2.a.vii. You further discloses configuring

different CCS regions of PDCCH based on a coverage level of an MTC terminal:
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Furthermore, the present invention proposes to differently configure the

CSS region of an MTC UE for which a coverage enhancement

technique is required and the CSS region of an MTC UE for which a

coverage enhancement technique is not required.
Ex. 1011 (You ’456), p. 62; Ex. 1010 q 198.

156. Because the resource allocated to the uplink channel is configured
based on the configuration of the CSS region of the PDCCH (see XI.A.2.a.vii, a
POSITA understood that the start offset information is thus applied differently for
an MTC terminal with coverage enhancement than an MTC terminal without
coverage enhancement. Specifically, You discloses a terminal which determines the

start offset of the resource allocated to the uplink channel with both a configuration

value (NI%)CCH) and the value of the first CCE used for transmission of the

corresponding PDCCH (nccg). Ex. 1011 (You ’456), p. 29. Because the nccg value
is based on the PDCCH, it, and therefore the start offset information of the resource
allocated to the uplink channel, are determined based on a coverage level.

157. Thus, You discloses limitation [1.8].
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X. [1.9] wherein when the response information of
the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission
is performed using a same uplink control channel

resource in each uplink subframe in which the
uplink control channel is repeatedly transmitted.

158. You discloses this limitation. You discloses utilizing repeated
transmissions when in coverage limited mode:

Here, there occurs a problem that a MTC UE requires wider coverage

than a legacy UE. Therefore, if eNodeB transmits SIB in the same

manner as for a legacy UE, the MTC UE experiences difficulty in

receiving the SIB. In order to resolve this problem, when transmitting

SIB for the MTC UE having coverage issue through PDSCH, eNodeB

may apply coverage enhancement techniques such as subframe

repetition, subframe bundling, or the like.
Ex. 1011 (You ’456), p. 57.

159. Repeated transmission of a PUCCH resource for HARQ ACK/NACK
using a single, identical PUCCH resource in each subframe was well known in the
art by September 2013. VI.C. Repeated transmission of PUCCH was also a well
understood means of achieving coverage enhancement. VI.E.1. The 931 Patent
acknowledges that MTC terminals often operate in areas with relatively poor radio

wave environments. Ex. 1001 (’931 Patent), 1:33-37; Ex. 1005 (Lee ’328) q 1. A
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POSITA understood the benefits of repeatedly transmitting a HARQ ACK/NACK
to ensure reception. Thus, a POSITA would utilize the well-known method of
repeatedly transmitting HARQ ACK/NACK through PUCCH over multiple
subframes. VI.C. It would further have been obvious to a POSITA to use the same
uplink control channel resource in each subframe to avoid recalculating the uplink
control channel resource.

160. Therefore, You discloses limitation [1.9]. Thus, for at least the
foregoing reasons, You in view of Kim renders obvious claim 1 of the 931 Patent.

b. Claim 2

I. [2.] The method of claim 1, wherein: at least one
of the plurality of pieces of start offset information
is applied according to a corresponding coverage
level of the MTC terminal.

161. You in view of Kim renders obvious claim 1 for reasons discussed
above in XI.A.2.a. As discussed, because the CSS region of an MTC terminal with
coverage enhancement is configured differently than the CSS region of a non-MTC
terminal, the start offset information is determined differently according to a
coverage level. XI.A.2.a.ix. You thus discloses applying start offset information
based on a corresponding coverage level.

162. Accordingly, You in view of Kim renders obvious claim 2 of the *931

Patent.
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c. Claim 3

I [3.0] A method of configuring a resource of
response information of downlink data for a
Machine Type Communication (MTC) terminal in
a base station, the method comprising:

163. To the extent the preamble is limiting, You discloses this claim element.
As shown above in discussing limitation [1.0], You discloses a method of
configuring a resource of response information of downlink data for an MTC
terminal.
164. You further discloses that the wireless communication system
performing the method includes a base station (BS 10):
In Figure 5, a wireless communication system includes a BS 10 and
one or more UE 20.
Ex. 1011 (You ’456), p.14; Ex. 1010 q 49.
165. To the extent the preamble is limiting, You thus discloses
limitation [3.0].
ii. [3.1] transmitting structural information that
contains at least one of i) information on a
resource allocated to an uplink control channel
for transmitting the response information and ii)

start offset information on the resource allocated
to the uplink control channel;

166. You in combination with Kim discloses this limitation for the same

reasons as set forth above in limitation [1.1]. XI.A.2.a.i11. Indeed, limitation 1.1

124

IPR2025-00138
Petitioner's Exhibit 1003
Page 000141



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

requires the reception (and thus corresponding transmission) of structural
information that contains at least one of 1) information on a resource allocated to an
uplink control channel for transmitting the response information and ii) start offset
information on the resource allocated to the uplink control channel.

iii.  [3.2] transmitting downlink control information
for scheduling the downlink data; and

167. Youin view of Kim discloses this limitation for the same reasons as set
forth above in limitation [1.2]. XI.A.2.a.1ii. Indeed limitation 1.2 requires the
reception (and thus corresponding transmission) of downlink control information for
scheduling the downlink data.

iv.  [3.3] transmitting the downlink data,

168. You discloses this limitation for the same reasons as set forth above in
limitation [1.3]. XI.A.2.a.iv. Indeed limitation 1.3 requires the reception (and thus
corresponding transmission) of downlink data.

V. [3.4] wherein the resource of the uplink control
channel for transmitting the response information
of the downlink data is determined based on at
least one piece of information on: i) a resource of
a downlink control channel for scheduling the
downlink data; ii) the information on the resource
allocated to the uplink control channel; and iii) the
start offset information on the resource allocated
to the uplink control channel;

169. Youin view of Kim discloses this limitation for the same reasons as set

forth above in limitation [1.5]. XI.A.2.a.vi. Indeed, limitation 1.5 requires the
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resource of the uplink control channel to be determined based on at least one of 1)

information on a resource of a downlink control channel for scheduling the downlink

data; i1) the information on the resource allocated to the uplink control channel; and

ii1) the start offset information on the resource allocated to the uplink control
channel.

vi.  [3.5] wherein the start offset information of the

resource allocated to the uplink control channel is

configured separated from offset information on a
terminal different from the MTC terminal;

170. You in view of Kim discloses this limitation for the same reasons as set
forth above in limitation [1.6]. XI.A.2.a.vii. Indeed limitation 1.6 requires the start
information of the resource allocated to the uplink channel be configured separated
from offset information on a terminal different from the MTC terminal.

vii.  [3.6] wherein a plurality of pieces of start offset
information on the resource allocated to the
uplink control channel are provided, and the
plurality of pieces of start offset information are
transmitted through cell-specific high layer
signaling for the MTC terminal to the MTC
terminal;

171. You in view of Kim discloses this limitation for the same reasons as set
forth above in limitation [1.7]. XI.A.2.a.viii. Indeed limitation 1.7 requires a
plurality of pieces of start offset information on the resource allocated to the uplink

control channel be provided and received (and correspondingly transmitted) through
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cell-specific high layer signaling for the MTC terminal from the base station (and
correspondingly to the MTC terminal).
viii. [3.7] wherein the start offset information on the

resource allocated to the uplink control channel is
determined based on a coverage level; and

172. You discloses this limitation for the same reasons as set forth above in
limitation [1.8]. XI.A.2.a.ix. Indeed limitation 1.8 requires the start offset
information on the resource allocated to the uplink control channel be determined
based on a coverage level.

ix. [3.8] wherein when the response information of
the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission
is performed using a same uplink control channel

resource in each uplink subframe in which the
uplink control channel is repeatedly transmitted.

173. You discloses this limitation for the same reasons as set forth above in
limitation [1.9]. XI.A.2.a.x. Indeed limitation 1.9 requires the response information
of the downlink data of the MTC terminal be repeatedly transmitted and the repeated
transmission be performed using a same uplink control channel resource in each
uplink subframe in which the uplink control channel is repeatedly transmitted.

174. Therefore, for at least the foregoing reasons, You in view of Kim

renders obvious claim 3 of the 931 Patent.
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d. Claim 4

I. [4.] The method of claim 3, wherein: at least one
of the plurality of pieces of start offset information
is applied according to a corresponding coverage
level of the MTC terminal.

175. You in view of Kim renders obvious claim 3 for reasons discussed
above in XI.A.2.c. You further discloses this claim for the same reasons as set forth
above with respect to claim 2. XI.A.2.b. Indeed claim 2 requires at least one of the
plurality of pieces of start offset information be applied according to a corresponding
coverage level of the MTC terminal.

176. Accordingly, You in view of Kim renders obvious claim 4 of the 931
Patent.

e. Claim 5

i. [5.0] A Machine Type Communication (MTC)
terminal for transmitting response information of
downlink data to a base station, the terminal
comprising:

177. To the extent the preamble is limiting, Y ou discloses this claim element.
178. As discussed above in [1.0], You discloses a Machine Type
Communication (MTC) terminal configured to receive downlink data and transmit
response information. XI.A.2.a.i. Further, you discloses a base station which can

receive an uplink signal:

128

IPR2025-00138
Petitioner's Exhibit 1003
Page 000145



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

In Figure 5, a wireless communication system includes a BS 10 and one

or more UE 20. ... In uplink, a transmitter may be a part of the UE 20,

and a receiver may be a part of the BS 10.
Ex. 1011 (You ’456), p. 14; Ex. 1010 4 51.

179. To the extent the preamble is limiting, You thus discloses
limitation [5.0].

il [5.1] a receiving unit configured to receive
structural information that contains at least one
piece of i) information on a resource allocated to
an uplink control channel for transmitting the
response information and ii) start offset
information on the resource to which the uplink
control channel is allocated, configured to receive
downlink control information for scheduling the

downlink data, and configured to receive the
downlink data;

180. You in view of Kim discloses this limitation.
181. You discloses a receiving unit (receiver):
In Figure 5, a wireless communication system includes a BS 10 and one
or more UE 20. ... In uplink, a transmitter may be a part of the UE 20,
and a receiver may be a part of the BS 10.
Ex. 1011 (You ’456), p. 14; Ex. 1010 § 51.
182. You in view of Kim discloses the remainder of the limitation for the

same reasons as set forth above in limitations [1.1]-[1.3]. XI.A.2.a.ii-XI.A.2.a.iv.
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Indeed limitation 1.1 requires receiving structural information that contains at least
one of 1) information on a resource allocated to an uplink control channel for
transmitting the response information and ii) start offset information on the resource
allocated to the uplink control channel. Limitation 1.2 requires receiving downlink
control information for scheduling the downlink data. And limitation 1.3 requires
receiving downlink data.

iii. [5.2] a controller configured to determine a
resource allocated to the uplink control channel
for transmitting the response information of the
downlink data based on at least one of i)
information on a resource of a downlink control
channel for scheduling the downlink data, ii) the
information on the resource allocated to the
uplink control channel, and iii) the start offset

information on the resource allocated to the
uplink control channel; and;

183. You in view of Kim discloses this limitation. Specifically, You
discloses a controller (processor 11):

A BS 10 may include a processor 11, a memory 12, and a radio

frequency (RF) unit 13. The processor 11 may be configured to

implement proposed procedures and/or methods described in this

application.
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A UE 20 may include a processor 21, a memory 22, and a RF unit 23.

The processor 21 may be configured to implement proposed

procedures and/or methods described in this application.
Ex. 1011 (You ’456), p. 14; Ex. 1010 99 236-237.

184. You in view of Kim discloses the remainder of this limitation for the
same reasons as set forth above in limitation [1.5]. XI.A.2.a.vi. Indeed limitation
1.5 requires the resource allocated to the uplink control channel be determined based
on at least one of: i) information on a resource of a downlink control channel for
scheduling the downlink data; i1) the information on the resource allocated to the
uplink control channel; and iii) the start offset information on the resource allocated
to the uplink control channel

iv.  [5.3] a transmitting unit configured to transmit the
response information of the downlink data by

using the determined resource of the uplink
control channel,

185. You discloses this limitation. You discloses a transmitting unit
(transmitter) as a part of the UE transmitting the response information:

In Figure 5, a wireless communication system includes a BS 10 and one

or more UE 20. I... In uplink, a transmitter may be a part of the UE

20, and a receiver may be a part of the BS 10.

Ex. 1011 (You *456), p. 14; Ex. 1010 9 51.
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186. You in view of Kim discloses the remainder of this limitation for the
same reasons as set forth above in limitation [1.4]. XI.A.2.a.v. Indeed limitation
1.4 requires transmitting the response information on the downlink data by using the
resource allocated to the uplink control channel.

V. [5.4] wherein the start offset information of the
resource allocated to the uplink control channel is

configured separated from offset information on a
terminal different from the MTC terminal;

187. You in view of Kim discloses this limitation for the same reasons as set
forth above in limitation [1.6]. XI.A.2.a.vii. Indeed limitation 1.6 requires the start
offset information of the resource allocated to the control channel be configured
separated from offset information on a terminal different from the MTC terminal.

vi.  [5.5] wherein a plurality of pieces of start offset
information on the resource allocated to the
uplink control channel are provided, and the
plurality of pieces of start offset information are

received through cell-specific high layer signaling
for the MTC terminal from the base station;

188. You in view of Kim discloses this limitation for the same reasons as set
forth above in limitation [1.7]. XI.A.2.a.viii. Indeed limitation 1.7 requires a
plurality of pieces of start offset information on the resource allocated to the uplink
control channel be provided, and requires the plurality of pieces of start offset
information be received through cell-specific high layer signaling for the MTC

terminal from the base station.
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vii.  [5.6] wherein the start offset information on the
resource allocated to the uplink control channel is
determined based on a coverage level; and

189. You discloses this limitation for the same reasons as set forth above in
limitation [1.8]. XI.A.2.a.ix. Indeed limitation 1.8 requires the start offset
information on the resource allocated to the uplink control channel be determined
based on a coverage level.

viii.  [5.7] wherein when the response information of
the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission
is performed using a same uplink control channel

resource in each uplink subframe in which the
uplink control channel is repeatedly transmitted.

190. You discloses this limitation for the same reasons as set forth above in
limitation [1.9]. XI.A.2.a.x. Indeed limitation 1.9 requires the response information
of the downlink data of the MTC terminal be repeatedly transmitted, the repeated
transmission being performed using a same uplink control channel resource in each
uplink subframe in which the uplink control channel is repeatedly transmitted.

191. Therefore, You in view of Kim renders obvious claim 5 of the 931

Patent.
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f. Claim 6

A [6.] The MTC terminal of claim 5, wherein: at
least one of the plurality of pieces of start offset
information is applied according to a
corresponding coverage level of the MTC
terminal.

192. You in view of Kim renders obvious claim 5 for reasons discussed
above in XI.A.2.e.

193. You discloses this claim for the same reasons as set forth above with
respect to claim 2. XI.A.2.b. Indeed claim 2 requires at least one of the plurality of
pieces of start offset information be applied according to a corresponding coverage
level of the MTC terminal.

194. Accordingly, You in view of Kim renders obvious claim 6 of the 931
Patent.

g. Claim7
i [7.0] A base station for configuring a resource of
response information of downlink data for a

Machine Type Communication (MTC) terminal,
the base station comprising:

195. To the extent the preamble is limiting, You discloses this limitation.

196. As shown above in discussing limitation [1.0], You discloses a method
of configuring a resource of response information of downlink data for a Machine
Type Communication (MTC) terminal. XI.A.2.a.i. You also discloses a base station
(BS 10):
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In Figure 5, a wireless communication system includes a BS 10 and one
or more UE 20. In downlink, a transmitter may be a part of the BS 10,
and a receiver may be a part of the UE 20.

Ex. 1011 (You ’456), p. 14; Ex. 1010 4 51.

197. You further discloses that the base station includes a processor capable

of configuring a resource for response information:
A BS 10 may include a processor 11, a memory 12, and a radio
frequency (RF) unit 13. The processor 11 may be configured to

implement proposed procedures and/or methods described in this

application.
Ex. 1011 (You ’456), p. 14; Ex. 1010 4 51.

198. To the extent the preamble is limiting, You thus discloses

limitation [7.0].

ii. [7.1] transmitting unit configured to transmit
structural  information, downlink  control

information for scheduling the downlink data, and
the downlink data;

199. You in view of Kim discloses this limitation. You discloses that the

base station includes a transmitting unit:

In uplink, a transmitter may be a part of the UE 20, and a receiver may

be a part of the BS 10.
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Ex. 1011 (You ’456), p. 14; Ex. 1010 4 51.

200. Further as discussed above in connection with limitations [3.1]-[3.3],
You in view of Kim discloses the transmission of structural information, downlink
control information for scheduling the downlink data, and the downlink data.
XI1LA.2.c.ii-XI.A.2.c.iv.

iii.  [7.2] wherein the structural information contains
at least one piece of i) information on a resource
allocated to an uplink control channel for
transmitting the response information and ii) start

offset information on the resource allocated to the
uplink control channel;

201. Youin view of Kim discloses this limitation for the same reasons as set
forth above in limitations [5.1]. XI.A.2.e.ii. Indeed limitation 5.1 requires the
structural information contain at least one piece of 1) information on a resource
allocated to an uplink control channel for transmitting the response information and
i1) start offset information on the resource to which the uplink control channel is
allocated, configured to receive downlink control information for scheduling the

downlink data, and configured to receive the downlink data.
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iv. [7.3] wherein the resource of the uplink control
channel for transmitting the response information
of the downlink data is determined based on at
least one piece of i) information on a resource of a
downlink control channel for scheduling the
downlink data, ii) the informa-tion on the resource
allocated to the uplink control channel, and iii) the
start offset information of the resource allocated
to the uplink control channel;

202. You in view of Kim discloses this limitation for the same reasons as set
forth above in limitation [3.4]. XI.A.2.c.v. Indeed, limitation 3.4 requires the
resource of the uplink control channel for transmitting the response information of
the downlink data be determined based on at least one piece of information on: i) a
resource of a downlink control channel for scheduling the downlink data; 11) the
information on the resource allocated to the uplink control channel; and 111) the start
offset information on the resource allocated to the uplink control channel.

V. [7.4] wherein the start offset information of the
resource allocated to the uplink control channel is

configured separated from offset information on a
terminal different from the MTC terminal;

203. You in view of Kim discloses this limitation for the same reasons as set
forth above in limitation [3.5]. XI.A.2.c.vi. Indeed limitation 3.5 requires the start
offset information of the resource allocated to the uplink control channel be
configured separated from offset information on a terminal different from the MTC

terminal.
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vi.  [7.5] wherein a plurality of pieces of start offset
information on the resource allocated to the
uplink control channel are provided, and the
plurality of pieces of start offset information are
transmitted through cell-specific high layer
signaling for the MTC terminal to the MTC
terminal;

204. You in view of Kim discloses this limitation for the same reasons as set

forth above in limitation [3.6]. XI.A.2.c.vii. Indeed limitation 3.6 requires a

plurality of pieces of start offset information on the resource allocated to the uplink

control channel be provided, and requires the plurality of pieces of start offset

information be transmitted through cell-specific high layer signaling for the MTC
terminal to the MTC terminal.

vii. [7.6] wherein the start offset information of the

resource allocated to the uplink control channel is
determined based on a coverage level; and

205. You discloses this limitation for the same reasons as set forth above in
limitation [3.7]. XI.A.2.c.viii. Indeed limitation 3.7 requires the start offset
information on the resource allocated to the uplink control channel be determined

based on a coverage level.
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viii.  [7.7] wherein when the response information of
the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission
is performed using a same uplink control channel

resource in each uplink subframe in which the
uplink control channel is repeatedly transmitted.

206. You discloses this limitation for the same reasons as set forth above in
limitation [3.8]. XI.A.2.c.ix. Indeed limitation 3.8 requires the response information
of the downlink data of the MTC terminal be repeatedly transmitted, and requires
the repeated transmission be performed using a same uplink control channel resource
in each uplink subframe in which the uplink control channel is repeatedly
transmitted.

207. Therefore, for at least the foregoing reasons, You in view of Kim
renders obvious claim 7 of the 931 Patent.

B.  Ground 2: Claims 1-7 are unpatentable over Lee in view of Zhang

1. Reasons to Combine Lee and Zhang

208. Lee is directed to providing coverage enhancements for low-cost
machine-type communication (LC-MTC) devices on at least an LTE 4G network
Ex. 1005 (Lee 328) 9 1, which enable machines to communicate without human
intervention. Ex. 1005 (Lee ’328) 9 1; Ex. 1004 (Lee), 1:19-21. In addition to cell
selection for LC-MTC devices, Lee discloses that one or more mechanisms may be
used for HARQ communications, including SR-based PDSCH HARQ, legacy

PUCCH-based HARQ, PUSCH-based HARQ, and modified PDSCH HARQ.
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Ex. 1005 (Lee *328) 983; Ex. 1004 (Lee), 62:17-22. As such, a POSITA would have
understood Lee as not being specific as to which methodology to use and thus been
motivated to look to other references to determine a suitable methodology for
implementing HARQ feedback, including for PUCCH-based HARQ feedback for
MTC devices, so as to avoid collisions.

209. Zhang is directed to PUCCH format la/1b resource allocation for
HARQ-ACKs based on discussions during the 3GPP RAN1#70 meeting. Ex. 1006
(Zhang), 1:33-2:5, 10:11-31. More particularly, Zhang addresses the problem of
possible collisions between PUCCH resources resulting from downlink subframes.
Zhang discloses methods for PUCCH resource allocation designed advantageously
to avoid PUCCH resource collisions between EPDCCH and PDCCH, which
resources are both contemplated and discussed in Lee, by using a dynamic resource

offset using the following formula discussed during the 3GPP RAN1#70 meeting.

€Y _ €Y
Npucen = Necce T Nyg_pucen T K

Ex. 1006 (Zhang), 3:33-4:2, 4:18-23, 5:1-5, 6:21-25; Ex. 1005 (Lee *328) 99 51-60.
Zhang further discloses that an eNB allocates the PUCCH resources via signaling
and then receives HARQ feedback from the UE on the allocated resource. Ex. 1006
(Zhang), 14:8-17 (“Before transmitting the signaling in item 802, eNB 401 may
receive the HARQ-ACK signaling transmitted from the UE 401 by utilizing the

configured PUCCH format 1 a/b resource for EPDCCH signaling in TDD.”).
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210. Zhang explicitly discloses that its invention is applicable to any user
terminal or communication system, which supports PUCCH resource allocation for
HARQ-ACK corresponding to PDSCH scheduled via EPDCCH. Ex. 1006 (Zhang),
9:35-10:2. Lee discloses exactly such a user terminal and communication system,
and thus it would be obvious to a POSITA to use the PUCCH resource allocation
method disclosed by Zhang in the MTC communication system disclosed by Lee. A
POSITA would have had a reasonable expectation of success in combining the
teachings of Lee with those of Zhang given that Zhang was using known techniques
(e.g., those agreed to during RANI1#70 meeting) in a known way to yield a
predictable result (e.g., PUCCH resource allocation). Ex. 1006 (Zhang) 6:21-35.

2. Detailed Application of L.ee and Zhang to the Challenged
Claims

a. Claim 1

I [1.0] A method of transmitting response
information of downlink data of a Machine Type
Communication (MTC) terminal, the method
comprising:

211. To the extent the preamble is limiting, Lee discloses this limitation.
Specifically, Lee discloses “[s]ystems, methods, and instrumentalities are disclosed
to describe cell selection in low cost machine type communication (LC-MTC)

devices.” Ex. 1005 (Lee ’328) 92; Ex. 1004 (Lee), 1:35-37. Lee further discloses
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an MTC terminal (LC-MTC device) receiving downlink data (downlink; data
received via PDSCH):
As illustrated in FIG. 2, in DL/UL coupled case, an LC-MTC device
may communicate with a Macro cell for uplink and/or downlink. In
DL/UL decoupled case, an LC-MTC may communicate with Macro
cell for downlink while transmitting uplink signal to low power node
(LPN).

Ex. 1005 (Lee *328) 9 28; Ex. 1004 (Lee), 10:28-33.

Vi i . _
Small i ﬁfﬂj
Ce : ;
b y DL
o Coupled
"'“ % ; 1
llf-‘l ¥ .-\-\.ﬂ
! - e
¥ { i | {\vﬂ} M Ao
. . =y Call -
-, | [' : DLAL =
- T Coupled -
/UL Decoupled
(e, small call) FIG 2
-

Ex. 1005 (Lee ’328), FIG. 2; Ex. 1004 (Lee), FIG. 2.
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212. Finally, Lee discloses sending response information of downlink data
(HARQ feedback) to the LPN, which is ultimately forwarded to the Macro/eNB:¢
In decoupled operation arrangement (e.g., assuming DL transmissions
from the Macro and UL transmissions to the LPN), upon the reception
of the Physical Downlink Shared Channel (PDSCH) by the UE, the UE
may send the corresponding Hybrid Automatic request (HARQ)
feedback to the LPN. The LPN may communicate the feedback to the
serving eNB, which may have sent the corresponding PDSCH.
Ex. 1005 (Lee 328) 9 38; Ex. 1004 (Lee), 61:35-42.
213. To the extent the preamble is limiting, Lee thus discloses
limitation [1.0].
il [1.1] receiving structural information that
contains at least one of i) information on a
resource allocated to an uplink control channel
for transmitting the response information and ii)

start offset information on the resource allocated
to the uplink control channel;

214. Lee in combination with Zhang discloses this limitation. For example,

Lee discloses receiving structural information, including information on a resource

¢ Lee states that UE and LC-MTC are used interchangeably. EX. 1005 (Lee *328)
932 (“The low cost MTC (LC-MTC) device, low-cost UE, UE, LC-MTC UE, MTC
UE, and/or LC-UE, WTRU may be used herein interchangeably to refer to an MTC
device that may be low cost.”); Ex. 1004 (Lee), 16:15-21.
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allocated to an uplink control channel for transmitting the response (configuration
parameter):

Legacy PUCCH-based HARQ ACK/NACK may be provided. The UE

may not send PDSCH HARQ ACK/NACK bits (e.g., via PUCCH) in

each UL subframe. The UE may receive a configuration parameter

indicating the subframes the UE may use to send PDSCH HARQ

ACK/NACK bits (e.g., via PUCCH). The UE may receive a

configuration parameter, e.g., a parameter » which may indicate that

each r-th subframe may include PUCCH resources allocated to the

UE and/or the UE may transmit PDSCH HARQ ACK/NACK bits

(e.g., via PUCCH) in those subframes.

Ex. 1005 (Lee ’328), 4 91; Ex. 1004 (Lee), 64:5-14.

215. Because Lee does not explicitly disclose how the configuration
parameter is applied to allocate an uplink resource, a POSITA would have been
motivated to turn to other references, such as Zhang, for a more expansive
explanation of legacy-PUCCH. XI.B.1.

216. Zhang discloses a PUCCH resource allocation method to address the
issues discussed during the RANI#70 meeting. Ex. 1006 (Zhang), 3:15-31.

Specifically, Zhang discloses:
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In the case of FDD, the PUCCH format 1a/1b HARO-ACK resource in
response to EPDCCH scheduled PDSCH may be described with the
following formula (RAN1#70 agreement):

nDpucen = necce + NOugpucen + k

Ex. 1006 (Zhang), 6:21-25.

217. Zhang further discloses that, in addition to the configuration parameter
(NVug.puccr), the formula includes a dynamic offset modifier (start offset
information):

nWpyccn is the PUCCH format 1 a/b resource for the HARQ-ACK,

necce 18 the index of the lowest eCCE of the detected EPDCCH carrying

the DL assignment, NVygpuccn is UE- and EPDCCH-set-specific

PUCCH resources offset configured by higher layers (via a protocol

layer higher than the physical layer), and k is @ dynamic offset modifier

such as an antenna port-specific offset associated with antenna port

P, where p is the antenna port allocated to the first CCE of

corresponding EPDCCH or other explicitly signaled or implicitly

derived parameter.
Ex. 1006 (Zhang), 6:27-35.

218. Lee in view of Zhang renders obvious limitation [1.1].
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iii.  [1.2] receiving downlink control information for
scheduling the downlink data;

219. Lee in combination with Zhang discloses this limitation. Lee discloses
receiving downlink control information (data on a downlink control channel
(EPDCCH)):

The coupled mode may support data and control channel while

decoupled mode may support data channel, where the data and control

channels may include but not limited to PDSCH, PUSCH, PHICH,

(E)PDCCH [Enhanced Physical Downlink Control Channel],

PUCCH, SR, and SRS.

Ex. 1005 (Lee 328) 99 42, 44; Ex. 1004 (Lee), 22:25-33.

220. A POSITA understood that downlink control channels, such as
EPDCCH, transmit downlink control information to UE/MTC. Ex. 1006 (Zhang),
15:22-24 (“[T]he dynamic offset modifier is derived based on downlink control
information DCI that EPDCCH is carrying.”).

221. Thus, Lee in view of Zhang renders obvious limitation [1.2].

iv.  [1.3] receiving the downlink data; and

222. Lee discloses this limitation. Lee discloses receiving downlink data
(downlink; data received via PDSCH) on a physical downlink shared channel

(PDSCH):
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In decoupled operation arrangement (e.g., assuming DL transmissions

from the Macro and UL transmissions to the LPN), upon the reception

of the Physical Downlink Shared Channel (PDSCH) by the UE, the

UE may send the corresponding Hybrid Automatic request (HARQ)

feedback to the LPN.
Ex. 1005 (Lee *328) 9 38, FIG. 2; Ex. 1004 (Lee), 61:35-40; FIG. 2.

223. A POSITA understood that by receiving the PDSCH, a UE would be
receiving downlink data, as claimed. Accordingly, Lee discloses limitation [1.3].

V. [1.4] transmitting the response information on the

downlink data by using the resource allocated to
the uplink control channel,

224. Lee in combination with Zhang discloses this limitation. Upon
reception of downlink data on a PDSCH, Lee discloses transmitting response
information (HARQ feedback):

In decoupled operation arrangement (e.g., assuming DL transmissions

from the Macro and UL transmissions to the LPN), upon the reception

of the Physical Downlink Shared Channel (PDSCH) by the UE, the UE

may send the corresponding Hybrid Automatic reQuest (HARQ)

feedback to the LPN. The LPN may communicate the feedback to the

serving eNB which may have sent the corresponding PDSCH.

Ex. 1005 (Lee *328) 9 38; Ex. 1004 (Lee), 61:35-42.
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225. Lee further discloses transmitting this response information on a
resource allocated to the uplink control channel (PUCCH) that is predetermined:

Legacy PUCCH-based HARQ ACK/NACK may be provided. The UE

may not send PDSCH HARQ ACK/NACK bits (e.g., via PUCCH) in

each UL subframe. The UE may receive a configuration parameter

indicating the subframes the UE may use to send PDSCH HARQ

ACK/NACK bits (e.g., via PUCCH). The UE may receive a

configuration parameter, e.g., a parameter r which may indicate that

each r-th subframe may include PUCCH resources allocated to the

UE and/or the UE may transmit PDSCH HARQ ACK/NACK bits

(e.g., via PUCCH) in those subframes.
Ex. 1005 (Lee *328) 991; Ex. 1004 (Lee), 64:5-14.

226. Further, when the teachings of Lee are combined with those of Zhang,
a POSITA understood that an MTC would transmit the response information (HARQ
feedback) using the allocated resource (PUCCH):

Figure 8 is a flow chart illustrating an exemplary embodiment. The

apparatus 401, which may comprise e.g. a network element (network

node 401, e.g. a LTE base station, eNB) transmits, in item 802, to

another network element (network node 402, e.g. a user terminal, UE)

a configuration signal for configuring UE 402 to transmit a HARO-
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ACK signal by utilizing a PUCCH format 1 a/b resource for EPDCCH

signaling in TDD. The configuration signalling transmitted in item 802

may be e.g. dedicated higher layer signalling. Before transmitting the

signalling in item 802, eNB 401 15 may configure the resources in

item 801. In item 803, eNB 401 may receive the HARO-ACK

signalling transmitted from UE 401 by utilizing the configured

PUCCH format 1 a/b resource for EPDCCH signalling in TDD.

Ex. 1006 (Zhang), 14:8-17.

227. Zhang expressly discloses that an eNB allocates the PUCCH resources
via signaling at 802 and then receives HARQ feedback from the UE on the allocated
resource at 803. Ex. 1006 (Zhang), 14:8-17 (above).

228. Lee in combination with Zhang thus discloses limitation [1.4].

vi.  [1.5] wherein the resource allocated to the uplink
control channel is determined based on at least
one of: i) information on a resource of a downlink
control channel for scheduling the downlink data;
ii) the information on the resource allocated to the
uplink control channel; and iii) the start offset

information on the resource allocated to the
uplink control channel;

229. Lee in combination with Zhang discloses this limitation. For example,

an MTC/UE receives a configuration parameter (start offset information), which
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indicates which uplink subframes (PUCCH) to use in a transmission of response
information (PDSCH HARQ ACK/NACK):

The UE may not send PDSCH HARQ ACK/NACK bits (e.g., via

PUCCH) in each UL subframe. The UE may receive a configuration

parameter indicating the subframes the UE may use to send PDSCH

HARQ ACK/NACK bits (e.g., via PUCCH). The UE may receive a

configuration parameter, e.g., a parameter r which may indicate that

each r-th subframe may include PUCCH resources allocated to the

UE and/or the UE may transmit PDSCH HARQ ACK/NACK bits

(e.g., via PUCCH) in those subframes.

Ex. 1005 (Lee ’328) 9 91; Ex. 1004 (Lee), 64:4-14.

230. As mentioned above, Lee does not expressly disclose how the
configuration parameter or the corresponding resources are determined/allocated,
but Zhang does. XI.B.1.

231. Zhang discloses a formula, nVpuccn = necce + NWugpuccn + k, which
includes start offset information (N’ ug.puccy and k):

N®Oug.pucen is UE- and EPDCCH-set-specific PUCCH resources

offset configured by higher layers (via a protocol layer higher than the

physical layer), and k is a dynamic offset modifier such as an antenna

port-specific offset associated with antenna port p, where p is the
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antenna port allocated to the first CCE of corresponding EPDCCH or

other explicitly signaled or implicitly derived parameter.
Ex. 1006 (Zhang), 6:25-33.

232. Because this claim element includes the language “at least one of”, only
one of the three listed requirements must be disclosed. Accordingly, Lee in view of
Zhang discloses claim element [1.5].

233. While limitation [1.5] only requires disclosure of one of the three
alternatives due to the “at least one of”’ language, Lee in view of Zhang also discloses
the other two. Specifically, the formula disclosed in Zhang also includes information
on a resource of a downlink control channel for scheduling the downlink data (neccr):

necck 1S the index of the lowest eCCE of the detected EPDCCH carrying

the DL assignment....

Ex. 1006 (Zhang), 15:21-24.

234. Further Lee discloses a configuration parameter which corresponds to
the information on the resource allocated to the uplink control channel (a parameter
r which may indicate that each r-th subframe may include PUCCH resources
allocated to the UE). Ex. 1005 (Lee ’328) 9 91; Ex. 1004 (Lee), 64:4-14.

235. Thus, Lee in view of Zhang discloses limitation [1.5].
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vii.  [1.6] wherein the start offset information of the
resource allocated to the uplink control channel is

configured separated from start offset information
for a terminal different from the MTC terminal;

236. Lee in view of Zhang discloses this limitation. Lee discloses that an
MTC terminal (LC-MTC device) may operate in “decoupled” mode in which the
MTC terminal utilizes LPNs. Ex. 1005 (Lee ’328) 9 27, FIG. 2. In decoupled mode,
the MTC terminal (LC-MTC device) uses start offset information, which is
configured separated from start offset information for another MTC operating in
“coupled mode” or a traditional LTE terminal, either of which that would
communicate directly with an eNB/Macro cell:

Mechanisms for communicating provided for connecting the regular

devices may not be adequate for the LC-MTC devices.
Ex. 1005 (Lee *328) q 1.

As illustrated in FIG. 2, in DL/UL coupled case, an LC-MTC device

may communicate with a Macro cell for uplink and/or downlink. In

DL/UL decoupled case, an LC-MTC device may communicate with

Macro cell for downlink while transmitting uplink signal to low power

node (LPN).
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Ex. 1005 (Lee ’328) q 80, FIG. 2; Ex. 1004 (Lee), 10:28-33, FIG. 2.

In decoupled operation arrangement ... [t]he timing requirement for
eNB to receive the PDSCH HARQ feedback may not be sufficient due
to the extra LPN processing and further communication and/or
communication delay between LPN and eNB. The eNB may not be
able to inform the LPN of the transmission of the PDSCH and the LPN
may not expect to receive the PDSCH-related feedback when they are
sent by the UE. Such an arrangement may make it difficult for the LPN
to properly receive and/or decode a feedback. An improved HARQ
operation may be provided.

Ex. 1005 (Lee *328) 938; Ex. 1004 (Lee), 61:35-51.

153

IPR2025-00138
Petitioner's Exhibit 1003
Page 000170



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

237. Given this timing issue, Lee discloses calculating a time and frequency
offset (i.e. start offset information) for an LPN which is relative to (and thus
separated from) a Macro cell:

A UE may determine the time and frequency offset of a LPN with

respect to the Macro cell. The UE may report to the LPN the offset

values, e.g., if the offsets are greater than a threshold value... A UE

may maintain separate timing and/or frequency offsets for UL and/or

DL transmissions.

Ex. 1005 (Lee ’328) 9 82; Ex. 1004 (Lee), 57:9-20. These offsets are configured by
the Macro Cell over an X2 interface:

A Macro cell may configure one or many LPNs with the one or more

parameters to receive a broadcasted PRACH preamble by a UE that

may experience poor UL coverage to the Macro cell. The configuration

may be provided over X2 interface. The contents of the configuration

may include one or more of a set of preambles, one or more

time/frequency resources, or transmission power characteristics.

Ex. 1005 (Lee ’328), 4 76; Ex. 1004 (Lee), 53:65-54:7.
238. A POSITA would have understood that this X2 interface reduces delay

and allows for standard operations such as data and voice.
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239. Thus, the start offset of the resource allocated to an uplink control
channel for an MTC terminal (LC-MTC device) in decoupled mode is calculated
relative to (and thus different from) an offset of a terminal operating in coupled mode
in a Macro cell. These disclosures of Lee are consistent with those in Zhang, which
expressly contemplates providing UE-specific PUCCH resources for transmitting
HARQ ACK/NACK.

In the case of FDD, the PUCCH format 1 a/1 b HARQ-ACK resource

in response to EPDCCH scheduled PDSCH may be described with the

following formula (RAN 1 #70 agreement):

nPpucen = necce + NWugpucen + k,

where NWyppuccn is UE- and EPDCCH-set-specific PUCCH
resources offset configured by higher layers (via a protocol layer higher
than the physical layer) ...

Ex. 1006 (Zhang), 6:21-33.
In an exemplary embodiment, a single semi-static UE-specific
resource starting offset Nygpuccn may be configured for each
EPDCCH set assuming M=1.

Ex. 1006 (Zhang), 7:12-24.
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In an exemplary embodiment, the resource allocation formula for TDD
may be described using the notation from a 3GPP specification as:

nDpucen = NDyg-pucen-top * m + necce + NPugpucen + k

where NWyg_puccn-top is a parameter specific for a TDD operation.
Ex. 1006 (Zhang), 8:10-24.

According to yet another exemplary embodiment, for time division

duplex signalling when M>1, the second user terminal-specific

resource offset impacts resource allocation when PUCCH HARQ-

ACK resources for multiple downlink subframes map into a single

uplink subframe.

Ex. 1006 (Zhang), 15:9-12.

240. Indeed, a POSITA would have understood that the MTC/UE-specific
PUCCH resources would include start offset information for an MTC terminal that
would be configured separated from start offset information for a terminal (e.g.,
UE/MTC) different from the MTC terminal.

241. Thus, Lee in view of Zhang discloses limitation [1.6].
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viii. [1.7] wherein a plurality of pieces of start offset
information of the resource allocated to the uplink
control channel are provided, and the plurality of
pieces of start offset information are received

through cell-specific high layer signaling for the
MTC terminal from a base station;

242. Lee in view of Zhang discloses this limitation. Lee discloses that the
configuration of LPN cells is provided, specific for each UE, via higher layer
signaling:

The configuration of LPN cells may be used for UL transmission. The

configuration may be UE-specific and may be provided, e.g., via

higher layer signaling to UEs that have Macro cell access.
Ex. 1005 (Lee ’328) 9 64; Ex. 1004 (Lee), 43:43-50.

A UE may determine time and frequency offset of a LPN with respect

to the Macro cell...The UL synchronization may be obtained as an

offset value of the DL synchronization values. The offsets to use may

be provided by the Macro cell, e.g., via higher layer signaling.

Ex. 1005 (Lee ’328) 9 82; Ex. 1004 (Lee), 57:27-34.

243. Zhang, like Lee, discloses receiving a PUCCH resources offset and a
dynamic offset modifier (plurality of start offset information) through higher level
signaling (RRC signaling):

nDpucen = necce + NOygpucen + k,
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N®Oygpucen is UE- and EPDCCH-set-specific PUCCH resources
offset configured by higher layers (via a protocol layer higher than the
physical layer), and k is a dynamic offset modifier such as an antenna
port-specific offset associated with antenna port p, where p is the
antenna port allocated to the first CCE of corresponding EPDCCH or
other explicitly signaled or implicitly derived parameter.
Ex. 1006 (Zhang), 6:25-33.
244. Zhang further discloses transmitting configuration information through
a configuration signal, which is transmitted through higher level signaling (RRC
signaling):
The signaling chart of Figure 6 illustrates the required signaling. In the
example of Figure 6, a network node 401 (which may comprise e.g. a
LTE-capable base station (eNode-B, eNB)) used to configure may
transmit a configuration signal 602 to a user terminal 402 (UE), for
configuring UE 402 to transmit a HARQ-ACK signal 606 by utilizing
a PUCCH format 1 a/b resource for EPDCCH signaling in TDD. This
signaling 602 may be e.g. dedicated higher layer (i.e. higher than L1)

signaling (e.g. RRC signaling).
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In step 605, UE 402 applies the resource allocation formula based on

the configured parameters and the eCCE index . The formula gives as

an output an UL (PUCCH) resource by which the HARO-ACK 606 is

transmitted from UE 402 to eNB 401.

Ex. 1006 (Zhang), 13:18-25.

L 401 L 402
eNB 1] UE /]
I
-/ 601
configure
602 RRC swgnalling.
. L 603
receive
604 EPDCCH DL assignment,
+ data transmission
. — 605
receive
606 HARQ-ACK
~ 607
receive
1

Fig. 6

Ex. 1006 (Zhang), FIG. 6.

245. Finally, Zhang discloses that the starting offset may be configured as a

UE-specific (cell-specific) value for each EPDCCH set:

159

IPR2025-00138
Petitioner's Exhibit 1003
Page 000176



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

In an exemplary embodiment, a single semi-static UE-specific resource
starting offset N(1)UE-PUCCH may be configured for each EPDCCH
set assuming M=1.
Ex. 1006 (Zhang), 7:12-13.
246. Thus, Lee in view of Zhang discloses limitation [1.7].
ix. [1.8] wherein the start offset information on the

resource allocated to the uplink control channel is
determined based on a coverage level; and

247. Lee discloses this limitation. A discussed above with respect to
limitation [1.6], a UE may operate in a decoupled state where it may uplink to an
LPN. XI.B.2.a.vii. Moreover, the start offset information (time and frequency offset
information) on the resource allocated to the uplink control channel (PUCCH) is
determined based on a UE uplink transmission to a LPN cell. XI.B.2.a.vii.

248. Lee further discloses that an LPN will be chosen for transmission based
on a coverage level of a UE/MTC (decoupled mode used when LC-MTC is in a
limited lower coverage level):

A Low-cost UE may discover an LPN, e.g., for UL transmissions. Such

a Low-cost UE may determine that it may be better served in a

decoupled manner and may thus trigger discovery of such LPN cells.

Ex. 1005 (Lee *328) 9 61.
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As illustrated in FIG. 2, in DL/UL coupled case, an LC-MTC device
may communicate with a Macro cell for uplink and/or downlink. In
DL/UL decoupled case, an LC-MTC device may communicate with
Macro cell for downlink while transmitting uplink signal to low power
node (LPN).

Ex. 1005 (Lee *328) 9 28.
The coverage limited LC-MTC device may be assumed to start with a
coupled mode and transition into a decoupled mode (e.g., using the
uplink of the LPN) for better uplink coverage. In case the coverage LC-
MTC device may not have uplink coverage with Macro so that the
device may start with LPN.

Ex. 1005 (Lee *328) 9 29; Ex. 1004 (Lee), 42:61-65, 10:28-42.
249. Lee therefore discloses determining transmission to an LPN (and thus

a particular determination of start offset information) based on a coverage level.

250. Thus, Lee discloses limitation [1.8].
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X. [1.9] wherein when the response information of
the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission
is performed using a same uplink control channel

resource in each uplink subframe in which the
uplink control channel is repeatedly transmitted.

251. Lee discloses this limitation. Lee explicitly discloses utilizing repeated
transmissions when in coverage limited mode:
The coverage limited mode of operation may include use of coverage
enhancement transmission schemes such as repetitions, TTI bundling,
and/or PSD boosting of data and/or control channels.
Ex. 1005 (Lee ’328) 9 46; Ex. 1004 (Lee), 30:18-26.
252. Lee further discusses utilizing different repetitions based on coverage
levels:
For different coverage limitation level, the coverage limited mode of
operation may be configured, e.g., configured separately for downlink
and uplink. For example, the number of repetition for PDSCH for
coverage enhancement may be separately configured with the
number of repetitions for PUSCH for coverage enhancement.
Ex. 1005 (Lee ’328) 946; Ex. 1004 (Lee), 30:20-26.
253. As discussed above, repeated transmission of a PUCCH resource for

HARQ ACK/NACK using a single, identical PUCCH resource in each subframe
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was well known in the art by September 2013. VI.D; XI.A.2.a.x. Repeated
transmission of PUCCH was also a well understood means of achieving coverage
enhancement. VILE.1. As the '931 Patent acknowledges, MTC terminals often
operate in areas with relatively poor radio wave environments. Ex. 1001 (°931
Patent), 1:33-37; Ex. 1005 (Lee ’328) q 1; Ex. 1004 (Lee), 1:19-31. A POSITA
understood the benefits of repeatedly transmitting a HARQ ACK/NACK to ensure
reception. Thus, a POSITA would utilize the well-known method of repeatedly
transmitting HARQ ACK/NACK through PUCCH over multiple subframes. VI.D.

254. Therefore, Lee discloses limitation [1.9]. Thus, for at least the
foregoing reasons, Lee in view of Zhang renders obvious claim 1 of the 931 Patent.

b. Claim 2

I [2.] The method of claim 1, wherein: at least one
of the plurality of pieces of start offset information
is applied according to a corresponding coverage
level of the MTC terminal.

255. Lee in view of Zhang renders obvious claim 1 for reasons discussed
above in XI.B.2.a.

256. Further, as discussed above, Lee discloses that an LPN will be chosen
for transmission based on a coverage level of a UE/MTC. XI.B.2.a.ix. Lee further
discloses that the difference in timing of transmitting the response information

between the LPN (used for low coverage level UEs) and the Macro cell (used for
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higher coverage level UEs) may include start offset information (¢timing and
frequency offset):

The Macro may indicate to the LPNs one or more of an C-RNTI used

by the Macro, a pathloss to the Macro, a timing and frequency offset

of the Macro, or security keys used by the UE at the Macro cell.
Ex. 1005 (Lee ’328) 9 77; Ex. 1004 (Lee), 54:23-29.

257. Accordingly, Lee in view of Zhang renders obvious claim 2 of the *931
Patent.

c. Claim 3

I [3.0] A method of configuring a resource of
response information of downlink data for a
Machine Type Communication (MTC) terminal in
a base station, the method comprising:

258. To the extent the preamble is limiting, Lee discloses this claim element.
As shown above in discussing limitation [1.0], Lee discloses a method of configuring
a resource of response information of downlink data for a Machine Type
Communication (MTC) terminal. XI.B.2.a.i. Lee further discloses that a base
station performs the disclosed method:

The communications systems 100 may also include a base station 114a

and a base station 114b.

Ex. 1005 (Lee ’328) 9 10; Ex. 1004 (Lee), 3:20-21.
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FIG. 1A

Ex. 1005 (Lee ’328), FIG. 1A; Ex. 1004 (Lee), FIG. 1A.
259. To the extent the preamble is limiting, Lee thus discloses limitation
[3.0].

il [3.1] transmitting structural information that
contains at least one of i) information on a
resource allocated to an uplink control channel
for transmitting the response information and ii)
start offset information on the resource allocated
to the uplink control channel;

260. Lee in combination with Zhang discloses this limitation for the same
reasons as set forth above in limitation [1.1]. XI.B.2.a.ii.

iii.  [3.2] transmitting downlink control information
for scheduling the downlink data; and

261. Lee in view of Zhang discloses this limitation for the same reasons as

set forth above in limitation [1.2]. XI.B.2.a.iii. Indeed limitation 1.2 requires the
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reception (and thus corresponding transmission) of downlink control information for
scheduling the downlink data.

iv.  [3.3] transmitting the downlink data,

262. Lee discloses this limitation for the same reasons as set forth above in
limitation [1.3]. XI.B.2.a.iv. Indeed limitation 1.3 requires the reception (and thus
corresponding transmission) of downlink data.

V. [3.4] wherein the resource of the uplink control
channel for transmitting the response information
of the downlink data is determined based on at
least one piece of information on: i) a resource of
a downlink control channel for scheduling the
downlink data; ii) the information on the resource
allocated to the uplink control channel; and iii) the
start offset information on the resource allocated
to the uplink control channel;

263. Lee in view of Zhang discloses this limitation for the same reasons as
set forth above in limitation [1.5]. XI[.B.2.a.vi. Indeed, limitation 1.5 requires the
resource of the uplink control channel to be determined based on at least one of 1)
information on a resource of a downlink control channel for scheduling the downlink
data; i1) the information on the resource allocated to the uplink control channel; and
1i1) the start offset information on the resource allocated to the uplink control

channel.
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vi.  [3.5] wherein the start offset information of the
resource allocated to the uplink control channel is
configured separated from offset information on a
terminal different from the MTC terminal;

264. Lee in view of Zhang discloses this limitation for the same reasons as
set forth above in limitation [1.6]. XI.B.2.a.vii. Indeed limitation 1.6 requires the
start information of the resource allocated to the uplink channel be configured
separated from offset information on a terminal different from the MTC terminal.

vii.  [3.6] wherein a plurality of pieces of start offset
information on the resource allocated to the
uplink control channel are provided, and the
plurality of pieces of start offset information are
transmitted through cell-specific high layer
signaling for the MTC terminal to the MTC
terminal;

265. Lee in view of Zhang discloses this limitation for the same reasons as

set forth above in limitation [1.7]. XI.B.2.a.viii. Indeed limitation 1.7 requires a

plurality of pieces of start offset information on the resource allocated to the uplink

control channel be provided and received (and correspondingly transmitted) through

cell-specific high layer signaling for the MTC terminal from the base station (and
correspondingly to the MTC terminal).

viii. [3.7] wherein the start offset information on the

resource allocated to the uplink control channel is
determined based on a coverage level; and

266. Lee discloses this limitation for the same reasons as set forth above in

limitation [1.8]. XI.B.2.a.ix. Indeed limitation 1.8 requires the start offset
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information on the resource allocated to the uplink control channel be determined
based on a coverage level.

ix. [3.8] wherein when the response information of
the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission
is performed using a same uplink control channel

resource in each uplink subframe in which the
uplink control channel is repeatedly transmitted.

267. Lee discloses this limitation for the same reasons as set forth above in
limitation [1.9]. XI.B.2.a.x. Indeed limitation 1.9 requires the response information
of the downlink data of the MTC terminal be repeatedly transmitted and the repeated
transmission be performed using a same uplink control channel resource in each
uplink subframe in which the uplink control channel is repeatedly transmitted.

268. Therefore, for at least the foregoing reasons, Lee in view of Zhang
renders obvious claim 3 of the 931 Patent.

d. Claim 4

I. [4.] The method of claim 3, wherein: at least one
of the plurality of pieces of start offset information
is applied according to a corresponding coverage
level of the MTC terminal.

269. Lee in view of Zhang renders obvious claim 3 for reasons discussed
above in XI.A.2.c. Lee discloses this claim for the same reasons as set forth above

with respect to claim 2. XI.B.2.b. Indeed claim 2 requires at least one of the plurality
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of pieces of start offset information be applied according to a corresponding
coverage level of the MTC terminal.

270. Accordingly, Lee in view of Zhang renders obvious claim 4 of the 931
Patent.

e. Claim 5
i. [5.0] A Machine Type Communication (MTC)
terminal for transmitting response information of
downlink data to a base station, the terminal
comprising:
271. To the extent the preamble is limiting, Lee discloses this claim element.
As discussed above in [1.0], Lee discloses a Machine Type Communication (MTC)
terminal configured to receive downlink data and transmit response information.
XI1.B.2.a.i. Further, Lee discloses a base station capable of receiving a signal:
The communications systems 100 may also include a base station 114a
and a base station 114b.
Ex. 1005 (Lee *328) q 10.
The base station 114a and/or the base station 114b may be configured
to transmit and/or receive wireless signals within a particular

geographic region, which may be referred to as a cell (not shown).

Ex. 1005 (Lee ’328) 9 11; Ex. 1004 (Lee), 3:20-21, 3:39-42.
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272. To the extent the preamble is limiting, Lee thus discloses limitation
[5.0].

ii. [5.1] a receiving unit configured to receive
structural information that contains at least one
piece of i) information on a resource allocated to
an uplink control channel for transmitting the
response information and ii) start offset
information on the resource to which the uplink
control channel is allocated, configured to receive
downlink control information for scheduling the
downlink data, and configured to receive the
downlink data;

273. Lee in view of Zhang discloses this limitation. Lee discloses a
receiving unit (transceiver 120):

As shown in FIG. 1B, the WTRU 102 may include a processor 118, a

transceiver 120, a transmit/receive element 122, ....

Ex. 1005 (Lee *328) § 17; Ex. 1004 (Lee), 5:15-18.
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115/116/117

o

o,

v Receiving Unit
120 ¥
124 Transceiver 134
Speaker/ { Power
Microphone Source
126 18 136
Keypad Processor GPS Chipset
128 138
Display/ Feripherals
Touchpad
130
Memaory Memary
FIG. 1B

Ex. 1005 (Lee ’328), FIG. 1B; Ex. 1004 (Lee), FIG. 1B.

274. Lee in view of Zhang discloses the remainder of the limitation for the
same reasons as set forth above in limitations [1.1]-[1.3]. XI.B.2.a.ii-X1.B.2.a.iv.
Indeed limitation [1.1] requires receiving structural information that contains at least

171

IPR2025-00138
Petitioner's Exhibit 1003
Page 000188



Expert Declaration of Mark R. Lanning In Support of
Petition for Inter Partes Review of U.S. Patent No. 10,181,931

one of 1) information on a resource allocated to an uplink control channel for
transmitting the response information and ii) start offset information on the resource
allocated to the uplink control channel. Limitation [1.2] requires receiving downlink
control information for scheduling the downlink data. And limitation [1.3] requires
receiving downlink data.

iii.  [5.2] a controller configured to determine a
resource allocated to the uplink control channel
for transmitting the response information of the
downlink data based on at least one of i)
information on a resource of a downlink control
channel for scheduling the downlink data, ii) the
information on the resource allocated to the
uplink control channel, and iii) the start offset
information on the resource allocated to the
uplink control channel; and;

275. Lee in view of Zhang discloses this limitation. Lee discloses a
controller (processor 118):

As shown in FIG. 1B, the WTRU 102 may include a processor 118, a

transceiver 120, a transmit/receive element 122, ....

Ex. 1005 (Lee *328) § 17; Ex. 1004 (Lee), 5:15-18.
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115/116/117

< :‘“-
g, 122

102 *\
v Controller
120
124 Transcaiver 134
Speaker/ Power
Microphone Source
126 na 136
Keypad Processor GPS Chipsat
1 138
Oisplary/ Peripherals
Touchpad
130
Hon- Reml{%fabre
Removable Memo
Memory ry
FIG. 1B

Ex. 1005 (Lee *328), FIG. 1B; Ex. 1004 (Lee), FIG. 1B.

276. Lee in view of Zhang discloses the remainder of this limitation for the

same reasons as set forth above in limitation [1.5]. XI.B.2.a.vi. Indeed limitation

1.5 requires the resource allocated to the uplink control channel be determined based

on at least one of: i) information on a resource of a downlink control channel for

scheduling the downlink data; 1i) the information on the resource allocated to the

uplink control channel; and iii) the start offset information on the resource allocated

to the uplink control channel.
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iv.  [5.3] a transmitting unit configured to transmit the
response information of the downlink data by

using the determined resource of the uplink
control channel,

277. Lee in view of Zhang discloses this limitation. Lee discloses a

transmitting unit (transceiver 120):
As shown in FIG. 1B, the WTRU 102 may include a processor 118, a
transceiver 120, a transmit/receive element 122, ....

Ex. 1005 (Lee *328) § 17; Ex. 1004 (Lee), 5:15-18.

115/116/117

% 122
Y

Transmitting Unit

120
124 Transceiver 134

Speaker!
Microphone

Keypad

128
Display/
Touchpad

Power
Source

118 136
Processor GPS Chipsel

138
Peripherals

130
Mon-
Remaovable
Memory

Removable
Memary

FIG. 1B

EX. 1005 (Lee *328), FIG. 1B; Ex. 1004 (Lee), FIG. 1B.
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278. Lee in view of Zhang discloses the remainder of this limitation for the

same reasons as set forth above in limitation [1.4]. XI.B.2.a.v. Indeed limitation 1.4

requires transmitting the response information on the downlink data by using the
resource allocated to the uplink control channel.

V. [5.4] wherein the start offset information of the

resource allocated to the uplink control channel is

configured separated from offset information on a
terminal different from the MTC terminal;

279. Lee in view of Zhang discloses this limitation for the same reasons as
set forth above in limitation [1.6]. XI.B.2.a.vii. Indeed limitation 1.6 requires the
start offset information of the resource allocated to the control channel be configured
separated from offset information on a terminal different from the MTC terminal.

vi.  [5.5] wherein a plurality of pieces of start offset
information on the resource allocated to the
uplink control channel are provided, and the
plurality of pieces of start offset information are

received through cell-specific high layer signaling
for the MTC terminal from the base station;

280. Lee in view of Zhang discloses this limitation for the same reasons as
set forth above in limitation [1.7]. XI.B.2.a.viii. Indeed limitation [1.7] requires a
plurality of pieces of start offset information on the resource allocated to the uplink
control channel be provided, and requires the plurality of pieces of start offset
information be received through cell-specific high layer signaling for the MTC

terminal from the base station.
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vii.  [5.6] wherein the start offset information on the

resource allocated to the uplink control channel is
determined based on a coverage level; and

281. Lee discloses this limitation for the same reasons as set forth above in
limitation [1.8]. XI.B.2.a.ix. Indeed limitation [1.8] requires the start offset
information on the resource allocated to the uplink control channel be determined
based on a coverage level.

viii.  [5.7] wherein when the response information of
the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission
is performed using a same uplink control channel

resource in each uplink subframe in which the
uplink control channel is repeatedly transmitted.

282. Lee discloses this limitation for the same reasons as set forth above in
limitation [1.9]. XI.B.2.a.x. Indeed limitation [1.9] requires the response
information of the downlink data of the MTC terminal be repeatedly transmitted, the
repeated transmission being performed using a same uplink control channel resource
in each uplink subframe in which the uplink control channel is repeatedly
transmitted.

283. Therefore, for at least the foregoing reasons, Lee in view of Zhang

renders obvious claim 5 of the 931 Patent.
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f. Claim 6

I [6.] The MTC terminal of claim 5, wherein: at
least one of the plurality of pieces of start offset
information is applied according to a
corresponding coverage level of the MTC
terminal.

284. Lee in view of Zhang renders obvious claim 5 for reasons discussed
above in XI.A.2.e.

285. Lee discloses claim 6 for the same reasons as set forth above with
respect to claim 2. XI.B.2.b. Indeed claim 2 requires at least one of the plurality of
pieces of start offset information be applied according to a corresponding coverage
level of the MTC terminal.

286. Accordingly, Lee in view of Zhang renders obvious claim 6 of the 931
Patent.

g. Claim 7

i [7.0] A base station for configuring a resource of
response information of downlink data for a
Machine Type Communication (MTC) terminal,
the base station comprising:

287. To the extent the preamble is limiting, Lee discloses this limitation. As
shown above in discussing limitation [1.0], Lee discloses a method of configuring a
resource of response information of downlink data for a Machine Type
Communication (MTC) terminal. XI.B.2.a.i. Lee further discloses a base station

capable of configuring a resource for uplink:
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The communications systems 100 may also include a base station 114a
and a base station 114b.
Ex. 1005 (Lee ’328) 9 10.
As illustrated in FIG. 2, in DL/UL coupled case, an LC-MTC device
may communicate with a Macro cell for uplink and/or downlink. In
DL/UL decoupled case, an LC-MTC device may communicate with
Macro cell for downlink while transmitting uplink signal to low
power node (LPN).
Ex. 1005 (Lee ’328) 9 26; Ex. 1004 (Lee), 3:20-21, 10:28-33.
288. To the extent the preamble is limiting, Lee thus discloses limitation
[7.0].
il [7.1] transmitting unit configured to transmit
structural  information, downlink  control

information for scheduling the downlink data, and
the downlink data;

289. Lee in view of Zhang discloses this limitation. As discussed above, Lee
discloses a transmitting unit:

290. Lee discloses this limitation. Lee discloses a transmitting unit
(transceiver 120):

As shown in FIG. 1B, the WTRU 102 may include a processor 118, a

transceiver 120, a transmit/receive element 122, ....
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Ex. 1005 (Lee ’328) 9 17; Ex. 1004 (Lee), 5:15-18.

115/116/117

T
e

\.\_ %
102 \\ 122
v Transmitting Unit
120
124 Transceiver 134
Speaker/ i Power
Microphone Source
| 4
126 1a 136
Keypad Processor GPS Chipset
128 138
Display/ Peripherals
Touchpad
130
Rertlg:i_aale Remjfuzab!e
Memory Memory
FIG. 1B

Ex. 1005 (Lee ’328), FIG. 1B; Ex. 1004 (Lee), FIG. 1B; XI.B.2.¢e.iv.

291. Further as discussed above in connection with limitations [3.1]-[3.3],
Lee in view of Zhang discloses the transmission of structural information, downlink
control information for scheduling the downlink data, and the downlink data.

XI1.B.2.c.ii-XI.B.2.c.iv.
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iii.  [7.2] wherein the structural information contains
at least one piece of i) information on a resource
allocated to an uplink control channel for
transmitting the response information and ii) start
offset information on the resource allocated to the
uplink control channel;

292. Lee in view of Zhang discloses this limitation for the same reasons as
set forth above in limitations [5.1]. XI.A.2.e.ii. Indeed limitation 5.1 requires the
structural information contain at least one piece of 1) information on a resource
allocated to an uplink control channel for transmitting the response information and
11) start offset information on the resource to which the uplink control channel is
allocated, configured to receive downlink control information for scheduling the
downlink data, and configured to receive the downlink data.

iv.  [7.3] wherein the resource of the uplink control
channel for transmitting the response information
of the downlink data is determined based on at
least one piece of i) information on a resource of a
downlink control channel for scheduling the
downlink data, ii) the informa-tion on the resource
allocated to the uplink control channel, and iii) the
start offset information of the resource allocated
to the uplink control channel;

293. Lee in view of Zhang discloses this limitation for the same reasons as
set forth above in limitation [3.4]. XI[.B.2.c.v. Indeed limitation [3.4] requires the
resource of the uplink control channel for transmitting the response information of

the downlink data be determined based on at least one piece of information on: 1) a
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resource of a downlink control channel for scheduling the downlink data; ii) the
information on the resource allocated to the uplink control channel; and ii1) the start
offset information on the resource allocated to the uplink control channel.

V. [7.4] wherein the start offset information of the
resource allocated to the uplink control channel is
configured separated from offset information on a
terminal different from the MTC terminal;

294. Lee in view of Zhang discloses this limitation for the same reasons as
set forth above in limitation [3.5]. XI.B.2.c.vi. Indeed limitation [3.5] requires the
start offset information of the resource allocated to the uplink control channel be
configured separated from offset information on a terminal different from the MTC
terminal.

vi.  [7.5] wherein a plurality of pieces of start offset
information on the resource allocated to the
uplink control channel are provided, and the
plurality of pieces of start offset information are
transmitted through cell-specific high layer
signaling for the MTC terminal to the MTC
terminal;

295. Lee in view of Zhang discloses this limitation for the same reasons as
set forth above in limitation [3.6]. XI.B.2.c.vii. Indeed limitation [3.6] requires a
plurality of pieces of start offset information on the resource allocated to the uplink

control channel be provided, and requires the plurality of pieces of start offset
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information be transmitted through cell-specific high layer signaling for the MTC
terminal to the MTC terminal.
vii. [7.6] wherein the start offset information of the

resource allocated to the uplink control channel is
determined based on a coverage level; and

296. Lee discloses this limitation for the same reasons as set forth above in
limitation [3.7]. XIL.B.2.c.viii. Indeed limitation [3.7] requires the start offset
information on the resource allocated to the uplink control channel be determined
based on a coverage level.

viii.  [7.7] wherein when the response information of
the downlink data of the MTC terminal is
repeatedly transmitted, the repeated transmission
is performed using a same uplink control channel

resource in each uplink subframe in which the
uplink control channel is repeatedly transmitted.

297. Lee discloses this limitation for the same reasons as set forth above in
limitation [3.8]. XI.B.2.c.ix. Indeed limitation [3.8] requires the response
information of the downlink data of the MTC terminal be repeatedly transmitted,
and requires the repeated transmission be performed using a same uplink control
channel resource in each uplink subframe in which the uplink control channel is
repeatedly transmitted.

298. Therefore, for at least the foregoing reasons, Lee in view of Zhang

renders obvious claim 7 of the 931 Patent.
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XII. CONCLUSION

299. For at least the reasons addressed above, it is my opinion that every
claim of the ‘931 Patent is invalid as obvious.

300. Insigning this declaration, I understand that the declaration will be filed
as evidence in a contested case before the Patent Trial and Appeal Board of the
United States Patent and Trademark Office. I acknowledge that I may be subject to
cross-examination in this case and that cross-examination will take place within the
United States. If cross-examination is required of me, I will appear for cross-
examination within the United States during the time allotted for cross-examination.

301. Ideclare that all statements made herein of my knowledge are true, that
all statements made on information and belief are believed to be true, and that these
statements were made with the knowledge that willful false statements and the like
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title
18 of the United States Code.

302. I declare under penalty of perjury that the foregoing is true and correct.

November 25, 2024 Wark . Lanning
Mark R. Lanning

Executed on:
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