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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Exemplary Challenged Claim
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Claim 1
In a User Equipment (UE) for paging, comprising:

monitoring a first signaling in X time intervals; and

receiving a first radio signal;

wherein X is a positive integer; the first signaling is used for determining scheduling information 
for the first radio signal; the scheduling information comprises at least one of {occupied time-
frequency resources, adopted Modulation Coding Scheme (MCS), subcarrier spacing of subcarriers 
in occupied frequency domain resource}; the first radio signal carries a paging message; the 
frequency domain resource used for transmitting the first signaling belongs to a first subband; the 
first subband comprises a positive integer number of consecutive subcarriers in frequency domain; 
and at least one of {location of the first subband in frequency domain, subcarrier spacing of 
subcarriers included in the first subband} is used for determining the X time intervals.



Grounds
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Ground 1
Two Reference Combination

Ground 2
Three Reference Combination

Claims 1, 4-6, 9-11, 14-16, 19, and 20 are not 
Obvious under 35 U.S.C. 103(a) over You in view 
of Liu

Claims 2, 3, 7, 8, 12, 13, 17, and 18 are not 
Obvious under 35 U.S.C. 103 over You in view 
of Liu and Mallick 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Claim Construction Dispute
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“time intervals” = variable ranges of time

5
Paper 13 at 9-10; Paper 17 at 4-5.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

PO:
• time intervals = “variable ranges of time”
• Competing experts agree time intervals are not fixed

Petitioner’s contention that POSITA understands time 
intervals to include fixed times contradicts their own 
expert’s understanding and contradicts lexicography set 
forth in the patent specification.



“time intervals” = variable ranges of time
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Paper 13 at 10-11.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner’s expert confirms “time intervals” is not a term of art and the 
meaning of “time intervals” depends on the context of Claim 1.



“time intervals” = variable ranges of time
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Ex. 2005, 86:16-87:8

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner’s own expert conceded to PO construction during his deposition:



“time intervals” = variable ranges of time

8

Paper 13 at 11; Ex. 1001, 2:48-
51, 2:58-63, 19:1-4, 19:11-15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Lexicography: The specification explicitly defines “time intervals” as having
variable ranges of time.  A fixed time interval is inconsistent with the spec.



“time intervals” = variable ranges of time

9
Paper 13 at 11-12.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

• Petitioner’s “fixed” range of time is inconsistent with 
the Claims.  

• The claims require time intervals to be determined and 
thus variable; 

• The lengths of the X time intervals within a slot (or 
across slots), subframe (or across subframes), or frame 
(or across frames) are different lengths.  

• The diversity of lengths among the X time intervals 
requires that time intervals are variable ranges of time.



“time intervals” = variable ranges of time

10
Paper 17 at 5-6

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner reads out claim requirements and ignores spec definition:
• Claim 1: “at least one of {location of the first subband in frequency 

domain, subcarrier spacing of subcarriers included in the first 
subband} is used for determining the X time intervals”

• The UE uses numerologies such as: “location of the first subband in 
the frequency domain” and/or “subcarrier spacing of subcarriers 
included in the first subband” to determine X time intervals
because those intervals are not fixed quantities (i.e., are variables)

• If time intervals were fixed, they would not need to be 
determined.  //renders claimed determinations meaningless



“time intervals” = variable ranges of time
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Paper 17 at 6-7; Ex. 1001, 1:50-2:3.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Lexicography: LTE versus 5G: the patent specification distinguishes 
between LTE fixed and 5G variable.



IMPROPER NEW REPLY ARGUMENTS
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Paper 17 at 7-8.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner’s Reply raises new arguments:
• Petition should have addressed proper construction of time 

interval; no basis to formulate new unauthorized grounds and 
rationale for obviousness

• Petitioner raises new mapping of Liu to “time intervals” which rises 
to the level of a “newly raised rationale to combine the prior art 
references that was not expressed in the petition” that is barred 
by the Board (see 37 C.F.R. § 42.23(b) Patent Trial and Appeal 
Board Consolidated Practice Guide at 74).



No Motivation to Combine 
You or Mallick with Liu 

1
3

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



No Motivation to Combine
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A POSITA would not combine the 4G/LTE System of You or Mallick with the 
5G/NR System of Liu
• 5G is a progression from 4G
• There are various and substantial differences which make the 

combination of 4G and 5G not possible
• A POSITA would not regress to 4G/LTE again where those differences 

were already considered by standard setting organizations, such as 
3GPP, at the time of transitioning to 5G

Paper 13 at 14-15; Paper 17 at 10-11.



No Motivation to Combine

15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

4G/LTE Systems have a single subcarrier spacing and the number of slots 
in a subframe are always fixed
• A frame is made up of 10 subframes each of 1 ms, and the frame 

duration is 10 ms
• Each subframe carries 2 slots, so 20 slots comprises a complete frame

5G/NT Systems have subframes as a numerology independent time 
reference while a slot is a typical dynamic scheduling unit

Paper 13 at 15.



No Motivation to Combine

16DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Paper 13 at 15.



No Motivation to Combine
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The ʼ767 Patent is an improvement to a basic 5G/NR system.  

Paper 13 at 15-16; Ex. 1001 at 2:1-3



No Motivation to Combine
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A POSITA would not combine 
You or Mallick with Liu to 
create the 5G/NR System of 
the ʼ767 Patent.

You is a typical 4G/LTE 
System which divides 10 ms
frames into 1 ms subframes:

Paper 13 at 16; Ex. 1005, Fig. 1



No Motivation to Combine
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This is admitted by Petitioner’s expert:
• “paging control and scheduling in only particular portions of a subframe 

and not a search space that is the entirety of a subframe, but a search 
space that is only a subframe [] is not something expressly disclosed in 
You” because You discloses a 4G/LTE system

• Scheduling in particular portions of a subframe is “possible if You were 
to be [improperly] combined with other art such as Liu”

• “You is not expressly teaching that a UE should search through only a 
particular portion of a subframe”

• “different portions of a subframe in your hypothetical would have 
different symbol lengths, which is not something expressly disclosed in 
You”

Paper 13 at 17; Ex. 2005, 60:3-25, 61:2-11



No Motivation to Combine

20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Like You, Mallick is a 4G/LTE 
system:

Paper 13 at 17-18; Ex. 1007, ,[0053]-[0056]



No Motivation to Combine
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Mallick describes periodic subframes as its basic timing scheduling unit:

Paper 13 at 18; Ex. 1007, ,[0030]



No Motivation to Combine

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Liu is a 5G/NR system:

Liu criticizes the faults of You / Mallick and other conventional 4G/LTE 
Systems

Paper 13 at 18; Ex. 1007, ,[0030]



No Motivation to Combine

23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

The ʼ767 Patent and Liu are directed towards 5G/NR 
systems

You and Mallick are 4G/LTE Systems and inapposite to 
the claims and disclosure of the ʼ767 Patent

4G and 5G systems utilize different scheduling units

Paper 17 at 10-11



No Motivation to Combine

24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

The specification of the 
ʼ767 Patent describes 
that 4G/LTE and 5G/NR, 
even during 
development, had 
different principles of 
operation

Paper 17 at 13-14; Ex. 1001, 1:50-67



No Motivation to Combine
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The Board cannot ignore that 5G developers made the decision 
not to incorporate certain elements of 4G/LTE standard in the 
5G/NR standard because incorporating such elements from the 
4G/LTE prior art (You and Mallick) to achieve Petitioner’s 
combination would change the principle of operation of the 
5G/NR prior art (Liu). See Paper 13 at 14-17; Ex. 1041, 36:5-
37:4; 37:18-38:18

Impermissible Hindsight: Petitioner admits that “the only 
different that Apex identified between 4G/LTE and 5G/NR is the 
very thing that Samsung’s combination modifies based on Liu…”

Paper 17 at 11-14



You and Liu Do Not Render 
Claims 1, 4-6 Obvious

2
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“monitoring a first signaling in X time intervals”
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You does not disclose “monitoring a first signaling in X time intervals”
• You’s subframes (i.e., fixed ranges of time) are not X time intervals, 

which are variable ranges of time
• The length of the time intervals are not necessarily equal and the time 

intervals are not necessarily periodic in time

Paper 13 at 14-15.



“monitoring a first signaling in X time intervals”
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The ʼ767 Patent discloses the shortcomings of the 4G/LTE system of You

Paper 13 at 14-15.



“monitoring a first signaling in X time intervals”
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The ʼ767 Patent discloses the shortcomings of the 4G/LTE system of You

• Failure to include variable ranges of time

• 4G/LTE systems like You restrict the time periods for transmission 
opportunities for paging in subframes

• Petitioner’s expert testified “paging control and scheduling . . . in only a 
portion of a subframe [ ] is not something expressly disclosed in You” 
because You discloses a 4G/LTE system

Paper 13 at 19-20.



“monitoring a first signaling in X time intervals”
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Liu does not disclose this limitation

• Liu’s description of “monitor[ing] one or more DCI monitoring 
occasions at the slot level” is inapposite to the claimed “X time 
intervals”

• The ʼ767 Patent explains the prior art 5G/NR systems utilize different 
numerologies to compute smaller scheduling units such as slots within 
1 ms subframes in which to detect the paging message

• The slots are fixed ranges of time, and thus cannot be X time intervals

Paper 13 at 20-21.



“monitoring a first signaling in X time intervals”
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Liu does not disclose this limitation

• The ʼ767 Patent describes a solution to the problem of the 5G / NR 
systems employed in Liu

Paper 13 at 21.



“monitoring a first signaling in X time intervals”
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Liu does not disclose this limitation

• Liu may describe slot-level monitoring of DCI, but does not disclose 
either the number (X) of time intervals or the duration of each of the X 
time intervals, which could be variable (i.e., different duration for each 
interval)

Paper 13 at 21.



“wherein X is a positive integer”

33DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu and You do not disclose, teach, or suggest “monitoring 
a first signaling in X time intervals,” it cannot disclose, teach or 
suggest “wherein X is a positive integer”

Petitioner also changes positions related to its construction of 
“positive integer”

Paper 13 at 21.



“wherein X is a positive integer”

34DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner also changes positions related to its construction of “positive 
integer”
• The Petition describes You in view of Liu teaches that “the paging M-

PDCCH is monitored in one or more (i.e., a positive integer) time 
intervals”

• However, Petitioner’s expert testified that “in the context of Claim 1, 
the number one is not a positive integer”

• Dr. Bims’ contradictory testimony is an attempt to match Petitioner’s 
matching claim construction in the related district court litigation (“X 
time intervals . . . wherein X is a positive integer” as “plural, positive 
integer number of time intervals”

Paper 13 at 22-23.



“wherein X is a positive integer”
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Figure 7 of the ʼ767 Patent explicitly points to the case where “X=1 time 
interval in the first time window” meaning that “positive integer” in the 
context of claim 1 means “one or more”

Paper 13 at 22-23.



“the first signaling is used for . . .”
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Because Liu and You do not disclose, teach, or suggest 
“monitoring a first signaling in X time intervals,” it 
cannot disclose, teach or suggest “the first signaling is 
used for determining scheduling information for the 
first radio signal”

Paper 13 at 23-24.



“the scheduling information comprises . . .”

37DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu and You do not disclose, teach, or suggest 
“the first signaling is used for determining scheduling 
information,” it cannot disclose, teach, or suggest “the 
scheduling information comprises at least one of 
{occupied time-frequency resources, adopted 
Modulation Coding Scheme (MCS), subcarrier spacing of 
subcarriers in occupied frequency domain resource}

Paper 13 at 24.



“the frequency domain resource used for . . .”
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Because Liu and You do not disclose, teach, or suggest 
“monitoring a first signaling in X time intervals,” it 
cannot disclose, teach, or suggest “the frequency 
domain resource used for transmitting the first signaling 
belongs to a first subband”

Paper 13 at 24-25.



“the frequency domain resource used for . . .”
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Petitioner relies only on You for this limitation
• Specifically, Petitioner relies on Figure 6 of You, but the 

specification makes clear the alleged disclosed subband
corresponds to a singular subframe in which M-PDCCH is 
monitored

Paper 13 at 24-25; Ex. 1005, Fig. 6.



“the frequency domain resource used for . . .”
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Petitioner relies only on You for this limitation

Paper 13 at 25; Ex. 1005, [0176].



“the frequency domain resource used for . . .”
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Petitioner relies only on You’s 4G/LTE disclosure for this limitation

• Time intervals are not subframes

• Under Petitioner’s own construction of “X” or “positive integer” 
of time intervals, meaning “more than one subframe,” You’s
4G/LTE disclosure would not disclose this claim limitation 
because it only describes one subframe per subband

Paper 13 at 25; Ex. 1005, [0176].



“at least one of {location of the first subband . . .”
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Because Liu and You do not disclose, teach, or suggest “X time 
intervals” or “a first subband,” it cannot disclose, teach, or suggest 
“at least one of {location of the first subband in frequency domain, 
subcarrier spacing of subcarriers included in the first subband} is 
used for determining the X time intervals”

Paper 13 at 25; Ex. 1005, [0176].



“at least one of {location of the first subband . . .”
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Petitioner relies only on Liu for this limitation
• Liu only discloses periodic slots with fixed length for DCI 

monitoring sessions, which are not X time intervals

Paper 13 at 26-27; Ex. 1006, Fig. 2



“at least one of {location of the first subband . . .”

44DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner relies only on Liu for this limitation
• A POSITA would under “determining the X time intervals” to 

include determining the number of time intervals (i.e., X), the 
duration of each of the X time intervals, and the spacing 
between each of the X time intervals

• Liu fails to disclose all 3 aspects using at least one of “a location 
of the first subband in frequency domain or subcarrier spacing 
of subcarriers included in the first subband to determine the X 
time intervals”

Paper 13 at 27



“at least one of {location of the first subband . . .”
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Petitioner relies only on Liu for this limitation
• According to Petitioner, Liu’s subcarrier spacing shows the quantity 

and fixed duration of each of Liu’s slots, and everyone of these slots 
discloses the X time intervals

• Petitioner’s understand contradicts what a POSITA would understand 
to be X time intervals, which are X-number of variable ranges of time

• Slots have a fixed duration and occupy the entirety of a subframe (as 
show in Fig. 2 of Liu) and would render the term X time intervals 
redundant and eliminate possibility of spacing between each of the 
time intervals

Paper 13 at 27-28



“receiving a second radio signal . . .”

46DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu and You do not disclose, teach, or suggest “at least one 
of {location of the first subband . . .” it cannot disclose, teach, or 
suggest “receiving a second radio signal wherein the second radio 
signal is used for determining at least one of {location of the first 
subband in frequency domain, subcarrier spacing of subcarriers 
included in the first subband}”

Paper 13 at 28



“receiving a second radio signal . . .”

47DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner relies on You in combination with Liu for the entirety of the 
claim limitation but only relies on You’s SIB to disclose “the second radio 
signal” aspect
• A POSITA would understand that You is a 4G/LTE system so its SIB 

would not determine at least one of {location of the first subband in 
frequency domain, subcarrier spacing of subcarriers included in the 
first subband, which are 5G/NR numerology metrics”

• You’s SIB merely “includes parameters needed to determine if a 
specific cell is suitable for cell selection, as well as information about 
time-domain scheduling of other SIBs”

Paper 13 at 28-29



“the first subband belongs to one of the Q subbands”
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Because Liu and You do not disclose, teach, or suggest “a first 
subband,” it cannot disclose, teach, or suggest “the first subband
belongs to one of the Q subbands” as required by Claim 5

Paper 13 at 29-30



“the feature ID of the monitor . . .”

49DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu and You do not disclose, teach, or suggest “the first 
signaling . . ,” it cannot disclose, teach, or suggest “the feature ID 
of the monitor of the first signaling is used for determining the first 
subband in the Q subbands” as required by Claim 5

Paper 13 at 30



You and Liu Do Not Render Obvious Limitations in Claim 1

50DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Limitations “monitoring a first signaling in X time intervals,” “at 
least one of {location of the first subband in frequency domain, 
subcarrier spacing of subcarriers included in the first subband} is 
used for determining the X time intervals”

Petitioner equates “variable” with the fact “that switching the 
numerology (i.e., subcarrier spacing) will change the DCI 
monitoring occasions” but no “determination” is performed as 
required by Claim 1, and therefore time intervals are not variables

Paper 17 at 16-17



You and Liu Do Not Render Obvious Limitations in Claim 1

51DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

There is a fixed range of time associated with each numerology

Petitioner cites to Figure 2 of Liu to “depict[] how the slot length 
and corresponding DCI monitoring occasions (the shaded portions) 
vary depending on the subcarrier spacing, such that the claimed 
“determining” is not necessary in contravention of Claim 1.

Paper 17 at 17



You and Liu Do Not Render Obvious Limitations in Claim 1

52DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner ignores that Claim 1 requires that the user equipment 
(UE) determines the time intervals

Paper 17 at 17-18; Ex. 1041 at 77:14-78:14



You and Liu Do Not Render Obvious Limitations in Claim 1
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Petitioner ignores that Claim 
1 requires that the user 
equipment (UE) determines 
the time intervals

Paper 17 at 18; Ex. 1041 at 79:4-24



You and Liu Do Not Render Obvious Limitations in Claim 1

54DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner ignores that Claim 
1 requires that the user 
equipment (UE) determines 
the time intervals

Paper 17 at 19; Ex. 1041 at 80:10-25



You and Liu Do Not Render Obvious Limitations in Claim 1

55DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner ignores that Claim 
1 requires that the user 
equipment (UE) determines 
the time intervals

Paper 17 at 19; Ex. 1041 at 81:12-25



You, Liu, & Mallick Do Not 
Render Claims 2 & 3 Obvious

5
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“wherein any one of the X time intervals . . .”

57DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu and You do not disclose, teach, or suggest “time 
intervals” it cannot disclose, teach, or suggest “wherein any one of 
the X time intervals belongs to a first time window in time domain”

Paper 13 at 31



“wherein any one of the X time intervals . . .”

58DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Mallick does not cure the deficiency of You with Liu because 
Mallick is a 4G/LTE system, and only describes a periodic subframe 
per paging cycle

Paper 13 at 31; Ex. 1007, [0030]



“wherein any one of the X time intervals . . .”

59DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner’s expert confirmed that the subframe 9 in Mallick “in 
which paging scheduling information would be delivered to the 
UE” is repeated for each paging cycle

Paper 13 at 31-32; Ex. 2005, 111:16-112:14



“wherein any one of the X time intervals . . .”

60DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Mallick does not disclose the claimed “time intervals” because a 
subframe is not the claimed time interval, and because the time 
interval is variable and not predictably subject to periodicity (e.g., 
every subframe 9) like in Mallick

Paper 13 at 32



“the first time window is divided  into Y time intervals”

61DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu, You, and Mallick do not disclose, teach, or suggest 
“time intervals” it cannot disclose, teach, or suggest “the first time
window is divided into Y time intervals”

Paper 13 at 32-33



“the X time intervals are X time intervals . . .”

62DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu, You, and Mallick do not disclose, teach, or suggest 
“time intervals” it cannot disclose, teach, or suggest “the X time 
intervals are X time intervals of the Y time intervals, Y being a 
positive integer not smaller than X”

Paper 13 at 33



“the subcarrier spacing of subcarriers  . . .”

63DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu, You, and Mallick do not disclose, teach, or suggest 
“the first subband” or “ Y time intervals” it cannot disclose, teach, 
or suggest “the subcarrier spacing of subcarriers included in the 
first subband is used for determining Y”

Paper 13 at 33-34



“a feature ID of a monitor of the first signaling . . .”

64DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu, You, and Mallick do not disclose, teach, or suggest 
“the first signaling” or “time intervals” it cannot disclose, teach, or 
suggest “a feature ID of a monitor of the first signaling is used for 
determining the X time intervals in the Y time intervals”

Paper 13 at 34



“the feature ID of a monitor of the first signaling . . .”

65DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Because Liu, You, and Mallick do not disclose, teach, or suggest 
“the first signaling” or “time windows” that include “time 
intervals” it cannot disclose, teach, or suggest “the feature ID of 
the monitor of the first signaling is used for determining the first 
time window in the Z time windows”

Paper 13 at 35


