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Demonstrative Exhibit Not Evidence
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Overview

Alleged Invention

Overview of the Prior Art

Claim construction – Idle Power Consumption

Grounds 1 and 2 – Li, Siam, and Cui 2003 (claims 25, 27, 28)
Idle Power Consumption (claim element 25(f))

Motivations

Grounds 3 and 4 – Adding Wu (claim 26)

Ground 5 – Adding Tiirola (claim 29)
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0002
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Overview

Demonstrative Exhibit Not Evidence

Alleged Invention

Overview of the Prior Art

Claim construction – Idle Power Consumption

Grounds 1 and 2 – Li, Siam, and Cui 2003 (claims 25, 27, 28)
Idle Power Consumption (claim element 25(f))

Motivations

Grounds 3 and 4 – Adding Wu (claim 26)

Ground 5 – Adding Tiirola (claim 29)

Petitioner Samsung Ex-1053, 0003
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’120 patent—selection of MIMO/SIMO based on power consumption

Ex-1001, Cover
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0004
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SIMO vs. MIMO

SIMO – Single Input, Multiple Output MIMO – Multiple Input, Multiple Output

Ex-1001, Fig. 4; Petition (Paper 3) at 6
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0005
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’120 patent—selection based on power consumption

Ex-1001, 2:51-60; Petition at 36-37; Sur-reply (Paper 23) at 13
Demonstrative Exhibit Not Evidence

Mode selection based on power characteristics

Petitioner Samsung Ex-1053, 0006
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’120 patent—selection based on power consumption

Ex-1001, Fig. 1; Petition at 36-37
Demonstrative Exhibit Not Evidence

Mode selection based on power characteristics

Petitioner Samsung Ex-1053, 0007
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’120 patent—allegedly novel features

Ex-1001, Cls. 25, 29; Ex-1004, 184-90; Petition at 7-8

Reasons for allowance: 
“idle power consumption” and “number of users”

Demonstrative Exhibit Not Evidence

[Same as Claim 25 except highlight]

[***]

Petitioner Samsung Ex-1053, 0008
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Overview

Alleged Invention

Overview of the Prior Art

Claim construction – Idle Power Consumption

Grounds 1 and 2 – Li, Siam, and Cui 2003 (claims 25, 27, 28)
Idle Power Consumption (claim element 25(f))

Motivations

Grounds 3 and 4 – Adding Wu (claim 26)

Ground 5 – Adding Tiirola (claim 29)
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0009
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Grounds instituted for review

Inst. Dec. (Paper 15) at 8

Institution decision:

Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0010
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US Pat. Pub. No. 2006/0067263 (Li)

Petition at 24-25; Ex-1005 ¶¶18-19, Fig. 2Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0011
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SIMO and MIMO modes were well known

Petition at 13Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0012
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Siam et al., Adaptive Multi-antenna Power Control... (Siam)

Demonstrative Exhibit Not Evidence Petition at 15; Ex-1006, 875, 877

Petitioner Samsung Ex-1053, 0013
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Optimizing between SIMO and MIMO 
based on power characteristics was well known

[***]

MIMO

Ex-1006, 877; Petition at 15, 42Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0014
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Cui et al., Modulation Optimization... (Cui-2003)

Demonstrative Exhibit Not Evidence Petition at 17; Ex-1007, 2806, Fig. 1

Petitioner Samsung Ex-1053, 0015
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Optimizing total power using 
lower-power modes was well known

Demonstrative Exhibit Not Evidence Petition at 51; Reply (Paper 22) at 17; Ex-1007, 2806, Fig. 1

Petitioner Samsung Ex-1053, 0016
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US Pat. Pub. No. 2007/0171808 (Wu)

Demonstrative Exhibit Not Evidence

Wu’s selection of SIMO or MIMO mode 
depends on degree of channel correlation 

(orthogonality of channel) 

Petition at 20-21; Ex-1009 ¶¶56, 73-76, Fig. 12

Petitioner Samsung Ex-1053, 0017
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Tiirola et al., Performance of a UTMS... (Tiirola)

Demonstrative Exhibit Not Evidence Petition at 18-19; Ex-1008, 659-62, Fig. 4

Tiirola’s selection of SIMO or MIMO mode 
depends on number of users

Petitioner Samsung Ex-1053, 0018
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Overview

Alleged Invention

Overview of the Prior Art

Claim construction – Idle Power Consumption

Grounds 1 and 2 – Li, Siam, and Cui 2003 (claims 25, 27, 28)
Idle Power Consumption (claim element 25(f))

Motivations

Grounds 3 and 4 – Adding Wu (claim 26)

Ground 5 – Adding Tiirola (claim 29)
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0019
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“Idle power consumption”

Demonstrative Exhibit Not Evidence

Board’s Preliminary Construction District Court’s Construction
“Power consumption during which the transceiver 
may be waiting to send data, whether the 
transceiver is on or off”

“A power consumed by the mobile station when 
the mobile station is powered on and waiting to 
send.”

“The Court agrees with [PO] that a fully powered-
off mobile station does not have ‘idle power 
consumption” within the meaning of the claims. 
Nor must all the circuitry of the mobile station be 
turned on for it to be ‘idle.’”

Reply at 2; Inst. Dec. at 25; Claim Construction Order, Ex-1050, 12; Ex-1001, Cl. 25

Petitioner Samsung Ex-1053, 0020
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“Idle power consumption” – The parties’ dispute

Demonstrative Exhibit Not Evidence

Samsung’s Position Patent Owner’s Position
The Board’s preliminary construction and the 
District Court’s construction are correct and 
consistent.

This term refers to a power consumption of the 
“mobile station” as a whole, rather than focusing 
on whether constituent circuitry or transceiver 
components are on or off.

The Board’s preliminary construction is wrong, and 
the District Court’s construction needs to be 
understood differently than what it says.

The term includes a negative limitation related to 
“transceivers”: “‘idle power consumption” does 
not include times when the transceiver is off 
because idling means waiting to send and does not 
cover a powered-off transceiver.”

Reply at 2; Sur-reply at 2 ; Ex-1001, Cl. 25 

Petitioner Samsung Ex-1053, 0021
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“Idle power consumption” plainly refers to the “mobile station” as a whole

Demonstrative Exhibit Not Evidence Reply at 2-5; Ex-1001, Cl. 25, Fig. 4

Petitioner Samsung Ex-1053, 0022
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The specification explains that the mobile station may consume 
“idle power” when the transceivers are turned off

Demonstrative Exhibit Not Evidence
Reply at 3-4; Ex-1001, 8:55-58, 3:2-7, Cl. 25

Claim:

Specification:

Petitioner Samsung Ex-1053, 0023
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PO’s expert agrees that the “transmission chains” correspond to the 
first or second circuitry, not the mobile station itself

Demonstrative Exhibit Not Evidence

Q: But the transmission chain is shown in block 454. Is 
that fair?

A: 454 is a first circuitry or an example of a first circuitry 
related to transmission. That is fair.

Ex-1001, Cl. 25; Ex-1052, 25:22-26:1; Reply at 5

Claim:

Patent 
Owner’s 
expert:

Petitioner Samsung Ex-1053, 0024
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The Board and the Court are both consistent and correct

Samsung’s Position
“Idle power consumption” refers to power consumed by the mobile station when 
waiting to send data, regardless of whether transceivers or other constituent 
circuits are on or off

Board’s Preliminary Construction District Court’s Construction
“Power consumption during which the transceiver 
may be waiting to send data, whether the 
transceiver is on or off”

“A power consumed by the mobile station when 
the mobile station is powered on and waiting to 
send.”

“The Court agrees with [PO] that a fully powered-
off mobile station does not have ‘idle power 
consumption” within the meaning of the claims. 
Nor must all the circuitry of the mobile station be 
turned on for it to be ‘idle.’”

Reply at 2; Inst. Dec. at 25; Claim Construction Order, Ex-1050, 12Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0025
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PO seeks to re-write the claims 
and include a negative limitation

Demonstrative Exhibit Not Evidence

Patent Owner’s Position
The Board’s preliminary construction is wrong, and the District Court’s construction needs to 
be understood differently than what it says.

The term includes a negative limitation related to “transceivers”: “‘idle power consumption” 
does not include times when the transceiver is off because idling means waiting to send and 
does not cover a powered-off transceiver.”

Reply at 2; Sur-reply at 2 ; Ex-1001, Cl. 25 

Petitioner Samsung Ex-1053, 0026
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PO seeks to re-write the Court’s claim construction order

Demonstrative Exhibit Not Evidence

Patent Owner’s Position
The Board’s preliminary construction is wrong, and the District Court’s construction needs to 
be understood differently than what it says.

The term includes a negative limitation related to “transceivers”: “‘idle power consumption” 
does not include times when the transceiver is off because idling means waiting to send and 
does not cover a powered-off transceiver.”

Reply at 2; Sur-reply at 2, 4 

Petitioner Samsung Ex-1053, 0027
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PO’s “transmission chain” argument contradicts the specification

Patent Owner’s expert:

’120 patent:

Reply at 8; Ex-1052, 64:1-7; Ex-1001, 3:5-7; Ex-1051, 415 
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0028
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Overview

Alleged Invention

Overview of the Prior Art

Claim construction – Idle Power Consumption

Grounds 1 and 2 – Li, Siam, and Cui 2003 (claims 25, 27, 28)
Idle Power Consumption (claim element 25(f))

Motivations

Grounds 3 and 4 – Adding Wu (claim 26)

Ground 5 – Adding Tiirola (claim 29)
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0029



30

Li-Siam teaches claim 25

Demonstrative Exhibit Not Evidence

25. A mobile station for use in a communications system comprising:
[a] a first antenna and a second antenna;
[b] first circuitry coupled to the first antenna and configured to process 
signals for transmission by the first antenna;
second circuitry coupled to the second antenna and configured to 
process signals for transmission by the second antenna; and
[c] a controller coupled to the first and second circuitry, wherein the 
controller is configured to receive a control signal and, 
[d] in accordance with the control signal, to select between a multiple-
input multiple-output (MIMO) mode wherein both the first and second 
antennas transmit data over a communications channel and a single-
input multiple-output (SIMO) mode wherein only one of the first and 
second antennas transmit data over a communications channel, 
[e] wherein the control signal is based, at least in part, on a power 
consumption of the first and second circuitry, 
[f] wherein the control signal is based, at least in part, on an idle power 
consumption of the mobile station.

Petition at 27-36; Ex-1005 ¶¶1, 9-10, 13-15, 18-24, Fig. 2; Ex-1001, Cl. 25

Li, Figure 2:

Petitioner Samsung Ex-1053, 0030
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Li-Siam teaches claim 25

Demonstrative Exhibit Not Evidence

25. A mobile station for use in a communications system comprising:
[a] a first antenna and a second antenna;
[b] first circuitry coupled to the first antenna and configured to process 
signals for transmission by the first antenna;
second circuitry coupled to the second antenna and configured to 
process signals for transmission by the second antenna; and
[c] a controller coupled to the first and second circuitry, wherein the 
controller is configured to receive a control signal and, 
[d] in accordance with the control signal, to select between a multiple-
input multiple-output (MIMO) mode wherein both the first and second 
antennas transmit data over a communications channel and a single-
input multiple-output (SIMO) mode wherein only one of the first and 
second antennas transmit data over a communications channel, 
[e] wherein the control signal is based, at least in part, on a power 
consumption of the first and second circuitry, 
[f] wherein the control signal is based, at least in part, on an idle power 
consumption of the mobile station.

Petition at 36-40; Ex-1006, 875-77; Ex-1001, Cl. 25

Siam:

Petitioner Samsung Ex-1053, 0031
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Li teaches that “idle mode” may be “an inefficient usage of energy” 
especially in devices using MIMO transmissions

Li:

Li specifically teaches power inefficiencies from idling devices in MIMO mode

Petition at 26-27; Ex-1005 ¶¶18-19
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0032
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Siam explains how to calculate “total power consumption”

Siam:

Total power consumption depends on
power consumption of the transmission components

Petition at 36-40; Ex-1006, 876-77Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0033
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A POSITA would have accounted for Li’s idle mode 
when calculating total power consumption of Li’s devices

Li, Figure 2, annotated by Petitioner’s expert:

More circuits idling in 
MIMO mode, so more 
power consumption

Less circuits idling in 
SIMO mode, so less 
power consumption

Petition at 40-43; Ex-1002 ¶¶119-24; Ex-1005 ¶¶18-19, 24, Fig. 2
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0034
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Li teaches to switch between SIMO and MIMO 
to reduce power consumption and “save battery life”

Li:

Li specifically teaches switching between SIMO and MIMO 
for power efficiency considerations

Petition at 24-27; Ex-1005 ¶19
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0035
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Li-Siam teaches claim 25 (f)

Demonstrative Exhibit Not Evidence

25. A mobile station for use in a communications system comprising:
[a] a first antenna and a second antenna;
[b] first circuitry coupled to the first antenna and configured to process 
signals for transmission by the first antenna;
second circuitry coupled to the second antenna and configured to 
process signals for transmission by the second antenna; and
[c] a controller coupled to the first and second circuitry, wherein the 
controller is configured to receive a control signal and, 
[d] in accordance with the control signal, to select between a multiple-
input multiple-output (MIMO) mode wherein both the first and second 
antennas transmit data over a communications channel and a single-
input multiple-output (SIMO) mode wherein only one of the first and 
second antennas transmit data over a communications channel, 
[e] wherein the control signal is based, at least in part, on a power 
consumption of the first and second circuitry, 
[f] wherein the control signal is based, at least in part, on an idle power 
consumption of the mobile station.

Petition at 40-43; Ex-1002 ¶¶119-24; Ex-1005 ¶¶18-19, 24, Fig. 2; Ex-1001, Cl. 25

Li, Figure 2; Petitioner’s expert:

Petitioner Samsung Ex-1053, 0036
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PO disputes that Li-Siam teaches claim element 25(f)

Patent Owner disputes only whether Li-Siam discloses the “idle power 
consumption” limitation

Demonstrative Exhibit Not Evidence

Patent Owner ignores Li’s teachings
Patent Owner Response (Paper 19) at 35

Petitioner Samsung Ex-1053, 0037
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PO disputes that Li-Siam teaches claim element 25(f)

Patent Owner disputes only whether Li-Siam discloses the “idle power 
consumption” limitation
But Patent Owner itself admits:

Demonstrative Exhibit Not Evidence

i.e., Li intends to address the 
problem of power consumption 
while in idle mode

i.e., Li solves the idle power 
consumption problem using a 
control signal that switches to a 
SIMO or MIMO operating mode to 
reduce idle power consumption

POR, 33

POR, 34

Patent Owner ignores Li’s teachings
Patent Owner Response at 33-34

Petitioner Samsung Ex-1053, 0038
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PO disputes only claim element 25(f)

Demonstrative Exhibit Not Evidence

Patent Owner Sur-reply:
Approximately 
60% wasted 
battery power

Power wasted 
“exacerbated 
by MIMO”

Switching between 
MIMO and SIMO to 
extend battery life

Sur-reply at 14

Petitioner Samsung Ex-1053, 0039
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Li-Siam-Cui-2003 further teaches claim element 25(f)

Demonstrative Exhibit Not Evidence

25. A mobile station for use in a communications system comprising:
[a] a first antenna and a second antenna;
[b] first circuitry coupled to the first antenna and configured to process 
signals for transmission by the first antenna;
second circuitry coupled to the second antenna and configured to 
process signals for transmission by the second antenna; and
[c] a controller coupled to the first and second circuitry, wherein the 
controller is configured to receive a control signal and, 
[d] in accordance with the control signal, to select between a multiple-
input multiple-output (MIMO) mode wherein both the first and second 
antennas transmit data over a communications channel and a single-
input multiple-output (SIMO) mode wherein only one of the first and 
second antennas transmit data over a communications channel, 
[e] wherein the control signal is based, at least in part, on a power 
consumption of the first and second circuitry, 
[f] wherein the control signal is based, at least in part, on an idle power 
consumption of the mobile station.

Petition at 49-52; Ex-1007, 2806; Ex-1001, Cl. 25

Cui-2003 specifically teaches to include lower power modes in its calculations

Petitioner Samsung Ex-1053, 0040
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PO disputes that Li-Siam-Cui-2003 teaches claim element 25(f)
on claim construction grounds

Patent Owner Sur-reply:

Patent Owner has no argument against Cui-2003 if their construction is not adopted
Sur-reply at 18-19

Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0041
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Cui-2003’s sleep mode is equivalent to ’120 patent’s idle mode

Cui-2003: components in signal path ’120 patent: transmission chain

Petition at 52; Reply at 16-17; Ex-1007, 2806, Fig. 1; Ex-1001, 3:2-7, Fig. 4 
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0042
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Cui-2003 teaches the claims even under PO’s construction:
sleep mode power may be non-zero

Patent Owner Response:

Cui-2003:

Demonstrative Exhibit Not Evidence
Petition at 52; Reply at 15-17; Ex-1007, 2806; Patent Owner Response at 44

Petitioner Samsung Ex-1053, 0043
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Li-Siam teaches claim 27

27. The mobile station of claim 25, 
wherein the control signal is based, at 
least in part, on energy optimized rates 
for the MIMO mode and the SIMO 
mode.

Patent Owner presents no independent arguments that claim 27 is not 
obvious

Siam minimizes the energy per bit, Ebt, where Pt = 
transmit power, Pc = circuit power, and Rb = bit rate:

Selecting a transmission scheme that minimizes the 
energy per bit for a fixed bit rate is just the 
complement of a system that maximizes the bit rate 
for a fixed energy per bit.

Petition at 43-44; Ex-1002 ¶¶125-27; Ex-1006, 877; Ex-1001, Cl. 27
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0044
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Li-Siam teaches claim 28

28. The mobile station of claim 25, 
wherein the control signal is 
transmitted to the mobile station by a 
base station.

Patent Owner presents no independent arguments that claim 28 is not 
obvious

Petition at 44; Ex-1002 ¶¶47-51; Ex-1005 ¶¶12, 19; Ex-1001, Cl. 28
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0045
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Motivation to combine Li and Siam

Demonstrative Exhibit Not Evidence

Li: Siam:

Petition at 24-27; Ex-1005 ¶¶18-19; Ex-1006, 875, 877

Both Li and Siam recognize problems related to power consumption 
Li + Siam optimizes power consumption

Petitioner Samsung Ex-1053, 0046
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PO’s challenge to motivation to combine is wrong

Demonstrative Exhibit Not Evidence

Patent Owner Sur-reply:

Petitioner’s expert:

Sur-reply at 11; Ex-2013, 69:11-18; Reply at 10

Petitioner Samsung Ex-1053, 0047
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Motivation to combine Li-Siam and Cui-2003

Demonstrative Exhibit Not Evidence

Li: Cui-2003:

Petition at 45-48; Ex-1005 ¶18; Ex-1007, 2806

Petitioner Samsung Ex-1053, 0048
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PO’s challenge to motivation to combine is wrong

Patent Owner Sur-reply: Petitioner Reply:

Sur-reply at 16; Reply at 14-15; Ex-1007, 2806
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0049
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PO’s challenge to motivation to combine is wrong

Patent Owner Sur-reply: Petitioner Reply:

Sur-reply at 16-17; Reply at 15; Ex-1007, 2806
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0050
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Overview

Alleged Invention

Overview of the Prior Art

Claim construction – Idle Power Consumption

Grounds 1 and 2 – Li, Siam, and Cui 2003 (claims 25, 27, 28)
Idle Power Consumption (claim element 25(f))

Motivations

Grounds 3 and 4 – Adding Wu (claim 26) 

Ground 5 – Adding Tiirola (claim 29)
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0051
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Li-Siam-Wu or Li-Siam-Cui-2003-Wu Teach Claim 26

Demonstrative Exhibit Not Evidence

26. The mobile station of claim 25, 
wherein the control signal is based, at 
least in part, on a correlation in the 
communications channel.

Wu’s selection of SIMO or MIMO 
mode depends on degree of 
channel correlation (orthogonality 
of channel) 

Patent Owner presents no independent arguments that claim 26 is not 
obvious

Petition at 20-21; Ex-1009 ¶¶56, 73-76, Fig. 12; Ex-1001, Cl. 26

Petitioner Samsung Ex-1053, 0052
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Overview

Alleged Invention

Overview of the Prior Art

Claim construction – Idle Power Consumption

Grounds 1 and 2 – Li, Siam, and Cui 2003 (claims 25, 27, 28)
Idle Power Consumption (claim element 25(f))

Motivations

Grounds 3 and 4 – Adding Wu (claim 26)

Ground 5 – Adding Tiirola (claim 29)
Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0053
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Li-Siam-Tiirola Teaches Claim 29

Demonstrative Exhibit Not Evidence

29. A mobile station for use in a communications system comprising:
[a] a first antenna and a second antenna;
[b] first circuitry coupled to the first antenna and configured to process 
signals for transmission by the first antenna;
second circuitry coupled to the second antenna and configured to 
process signals for transmission by the second antenna; and
[c] a controller coupled to the first and second circuitry, wherein the 
controller is configured to receive a control signal and, 
[d] in accordance with the control signal, to select between a multiple-
input multiple-output (MIMO) mode wherein both the first and second 
antennas transmit data over a communications channel and a single-
input multiple-output (SIMO) mode wherein only one of the first and 
second antennas transmit data over a communications channel, 
[e] wherein the control signal is based, at least in part, on a power 
consumption of the first and second circuitry, 
[f] wherein the control signal is based, at least in part, on a number of 
users of the communication system.

Noise rise, considered with energy for SIMO and MIMO 
transmissions, can alter the crossover point (red / blue) for 
selecting an optimal transmission mode.

Petition at 65-68; Reply at 23-24; Ex-1008, 657-58, Fig. 4; Ex-1002 ¶¶178-80; Ex-1001, Cl. 29

Petitioner Samsung Ex-1053, 0054
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cv

Motivation to combine Li-Siam and Tiirola

Demonstrative Exhibit Not Evidence

Li: Tiirola:

Petition at 59-63; Reply at 20; Ex-1005 ¶19; Ex-1006, 875; Ex-1008, Abstract, 657-58, Fig. 4

Noise rise is different, as a function of number of users, 
depending on SIMO or MIMO configuration

Siam:

Petitioner Samsung Ex-1053, 0055
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Samsung Electronics Co., LTD and 
Samsung Electronics America Co.

v. 
Empire Technology Development LLC.

Petitioner’s Presentation For IPR2024-00896
U.S. Patent No. 8,798,120

September 17, 2025

Demonstrative Exhibit Not Evidence

Petitioner Samsung Ex-1053, 0056
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