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Independent Claim 1

3DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1001.

All claims rise or fall with Claim 1

1[pre]

1[a]

1[c]

1[d]

1[b]

1[e]

1[f]



The ’463 Patent

4DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Problem/Solution:

Transmit on an uplink (UL) control channel of a user 
equipment (UE) to a base station (BS), while 
preventing “ambiguity” in the UL transmission due to 
bandwidth part (BWP) switching. 

The “ambiguity” solution includes:

the UE receiving “uplink control channel resource 
set configuration information” from the BS to 
configure a BWP using known 4G techniques, 
and 

activating the BWP through downlink control 
information (DCI) from the DS.

EX1001, 1:42-67.



The ’463 Patent’s Claim 1, Elements 1[a]-1[d]

5DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

All Disclosed by Yan 
(undisputed by Patent Owner)

Pet, pp. 2-3; EX1001, Fig. 4.

Element 1[a]

Element 1[b]

Element 1[c]

Element 1[d]



Grounds 1 and 2

Claims 1-9 are unpatentable over 
Takeda (EX1006, EX1007) and Yan 
(EX1010)

Takeda discloses BWP concepts “applicable to” 4G 
and 5G (Pet. at 14, citing EX1007, [0239]).

Yan discloses known 4G resource allocation 
concepts of Claim 1 for configuration of a UE, 
Elements 1[a]-1[d]. (Pet. at 24-25 and 29-32).

Claims 1-9 are unpatentable over 
Marinier (EX1011), Yan (EX1010), and 
R1-1711853 (EX1012)

Marinier discloses known BWP concepts applicable 
to pre-5G LTE (Pet. at 43-44 and 52).

Yan discloses known 4G resource allocation 
concepts of Claim 1 for configuration of a UE, 
Elements 1[a]-1[d]. (Pet. at 24-25 and 29-32).

Ground 1 Ground 2

6DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. at 8-9, 11-12, 43-44; POR at 17.



7DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pet, pp. 5, 8-10; EX1050, 33:6-20 and 43:7-9.

4G LTE 
Standard 
Adopted

2008

(per PO’s 
Expert Dr. 
Sharony)

Ground 2 -
Marinier 
(EX1011)
Aug. 23, 

2013

(BWP 
concepts 
applied to 
pre-5G)

Grounds 1 
and 2 - Yan 
(EX1010)
Aug. 12, 

2015

(4G 
configuration 

of a UE)

Ground 2 -
R1-1711853 

(EX1012)
Jun. 29, 

2017

(pre-5G)

Ground 1 -
Takeda 

(EX1006, 
EX1007) 
Aug. 10, 

2017

(BWP 
concepts 

“applied to” 
4G and 5G)

’463 Patent 
Earliest 

Priority Date
Sep. 29, 

2017

(BWP 
concepts 
applied to 
pre-5G)

5G 
Standard 
Adopted 

2021

(per PO’s 
Expert Dr. 
Sharony)



Ground 1
Takeda’s System 
(EX1006, EX1007)

8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet, pp., 8, 34; EX1006, EX1007.

“BWP” concepts 
applied to 4G and 5G



Ground 2 
Marinier 
(EX1011)

9DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet, pp. 9, 53; EX1011, ¶¶[0062], [0130].

“BW parts” (BWP) 
concept applied to 
pre-5G



10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
Pet, pp. 12-13; EX1010, FIG. 1  (annotated).

Grounds 1 and 2 
Yan FIG. 1
(EX1010)

Configuration of an “uplink 
(UL) control channel”



Ground 2 R1-1711853 (EX1012)

11DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet, pp. 9-10; EX1012.

Element 1[f]



Ground 1: Element 1[pre]

12DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 19-20.

Takeda Discloses Element 1[pre]:

• UE “terminal device”

• “controls transmission of a UL data channel.” 
Id., [0004], [0140] (“Uplink control 
information (UCI)… is transmitted on the 
PUSCH or the PUCCH”).

Not Disputed by Patent Owner



Ground 1: Elements 1[a], 1[b]

13DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 23-26, 29, Ex. 1010, 11:48-54, 20:1-42, 22:7-25; Ex. 1009, 15:29-16:8, 26:28-27:23, 29:24-30:5

Yan Discloses Elements 1[a], 1[b]:

• 1[a] Before FIG. 1, Step S101 the UE receives 
“configuration information of the N channel resource sets 
from the access network device by using higher layer 
signaling”; “N channel resource sets are preconfigured by 
the access network device for the terminal device ….” 
Ex. 1010, 19:5-12; Ex. 1009, 25:20-24.

• 1[b] Step S102: “[t]he terminal device determines a 
channel resource set of N channel resource sets as a 
first channel resource set… the N channel resource sets 
are preconfigured by the access network device for the 
terminal device, and each of the N channel resource sets 
includes at least two channel resources.” Id.

Not Disputed by Patent Owner



Ground 1: Elements 1[c], 1[d]

14DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 31-32.

Yan Discloses Elements 1[c], 1[d]:

• 1[c] Yan’s FIG. 1, Step S103: “[t]he terminal device 
determines a channel resource that is in the first channel 
resource set and that is indicated by the channel 
indication information.” Ex. 1010, 20:27-42; Ex. 1009, 
26:28-27:4.

• 1[d] Yan’s FIG. 1, Step S104: “[t]he terminal device 
sends uplink control information UCI to the access 
network device on the channel resource.” Ex. 1010, 
12:25-33, 20:43-50, 22:42-50, 25:65-26:11, 26:47-67;

Ex. 1009, 16:21-26, 27:24-28, 30:17-22, 35:2-10, 36:2-14.

Not Disputed by Patent Owner



Ground 1: Elements 1[e], 1[f] - “each”, “the each”

15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR, pp. 16-17

• The POR asserted: “many 
bandwidth parts configured 
for a user equipment” but 
“only one bandwidth part may 
be activated.” POR, 13-14 
(emphasis added). 

• The POR attempted to 
distinguish Claim 1[e]-1[f] 
over Takeda based on 
different interpretations of the 
same term “each” in 1[e] vs 
1[f].

PO’s Inconsistent “Each” 
Interpretation



Ground 1: Elements 1[e], 1[f] - “each”, “the each”

16DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR, pp. 16-17

The POR argued that Takeda’s disclosure of
“one or more” BWPs is “not the same
as ‘each’” BWP in Claim 1.

PO’s Inconsistent “Each” 
Interpretation



Ground 1: Element 1[e]

17DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 32-35; EX1050, 77:2-5, 80:4-18.

PO’s Expert interpreted the two 
occurrences of the term “each” in 
Elements 1[e], [f] inconsistently

Re 1[e]: Dr. Sharony testified:

“each” UL BWP means that the 
claim requires more than one BWP. 
EX1050, 76:4-77:7. 

Re 1[e]: Dr. Sharony testified: “each” 
means that “each and every” BWP 
has to be configured. EX1050, 80:4-
18.



Ground 1: Element 1[f]

18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 32-35; EX1050, 83:6-12, 96:3-9.

PO’s Inconsistent “Each” 
Interpretation

Re 1[f]: Dr. Sharony testified 
“the each” means “only one 
[BWP] is activated.” EX1050, 
83:6-12, 96:3-9.



Ground 1: Elements 1[e], 1[f]

19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE POR, pp.13-14.

PO’s Inconsistent “Each” Interpretation

The POR asserted: “many bandwidth parts configured for a user 
equipment” but “only one bandwidth part may be activated.” 
POR, 13-14 (emphasis added). 

Claim 1 does not recite that “each” in element 1[e] requires more 
than one BWP, but “the each” in element 1[f] requires only one 
BWP. 

• PO’s construction contradicts the plain, ordinary, and express 
language of elements 1[e] and 1[f].

• “each” in element 1[e] provides antecedent basis for “the 
each” in element 1[f].

• Dr. Sharony acknowledged under oath that the claim “doesn’t 
say 5G” or that 5G satisfies” the claim limitations (Pet. Reply, 
pp. 3-4; EX1050, 54:15-55:16.) 

“Patent Owner raises one other issue that bears on 
claim construction, namely the claimed requirement 
of ‘each UL bandwidth part (BWP) configured for the 
user equipment.’ … there may be many bandwidth 
parts configured for a user equipment …, but under 
5G NR, only one bandwidth part may be activated 
for a user equipment.”

PO’s attempt to distinguish Claim 1[e]-1[f] over 
Takeda was not addressed in PO’s Sur-Reply. 



Ground 1: Element 1[e]

20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pet., pp. 32-35; Pet. Reply, pp 6-11.

Takeda Discloses Element 1[e] under any 
construction:
FIG. 8

• multiple UL resources are configured for a 
single UL BWP. 

• multiple uplink resources transmit UL signals 
(PUSCHs) within a single UL BWP. 

• Therefore, sets (encompassing multiple UL 
resources) are configured for a BWP.

• BWPs are configured for the user terminal. Ex. 
1007, [0095]-[0098] (describing “maximum 
bandwidth” and “minimum bandwidth” for “one 
or more BWPs configured for the user 
terminal”), [0103] (UL BWP), [0112] (plural UL 
BWPs).



Ground 1: Element 1[f]

21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 32-35; Pet. Reply, pp. 6-11.

Takeda Discloses Element 1[f] under any 
construction:

FIG. 8

• “[t]he user terminal may control activation
and/or deactivation of one or more UL BWPs 
configured for the user terminal based on the 
explicit or implicit indication information. The 
explicit indication information may be, for 
example, DCI [downlink control information]
(UL grant).” Id., [0120], [0139].

• Therefore, sets (encompassing multiple UL 
resources) are configured for a BWP.



Ground 1: Elements 1[e], 1[f]

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, p. 6; Pet., pp. 32-35.

Takeda Discloses Elements 1[e] and 1[f] under any construction – One BWP 
Embodiment (FIG. 8):

The ’463 Patent claims do not require multiple 
BWPs:

’463 Patent discloses embodiments have one UL 
BWP – “one or more BWPs may be configured 
through one serving cell from a view of a UE.” 
EX1001, 7:6-7; 8:22-27, 8:40:42. 

Takeda’s FIG. 8 discloses a first embodiment with 
one UL BWP that is configured and activated. See
Pet., 11-12 (citing EX1007, FIG. 8) and 32 (citing 
EX1002, ¶ 149: “Takeda show that multiple UL 
resources are configured for a single UL BWP”).



Ground 1: Elements 1[e], 1[f]

23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, p. 9; Pet., pp. 32-35.

Takeda Discloses Elements 1[e] and 1[f] under any construction – Multiple 
BWP Embodiment (FIG. 9)

Takeda’s FIG. 9 discloses a second 
embodiment with two UL BWPs, UL BWP#1 and 
UL BWP#2. Pet., 32-34 (citing EX1007, ¶¶ 112, 
117, FIGS. 8-9).

Takeda teaches activating only one BWP. 
EX1007, ¶ 113 

(“the user terminal may deactivate UL BWP #1 
and activate UL BWP #2.”). 



Ground 1: Elements 1[e], 1[f]

24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, p. 9; Pet., pp. 32-35.

Takeda Discloses Elements 1[e] and 1[f] under any construction – Multiple 
BWP Embodiment

Takeda discloses that both UL BWPs may be 
active at the same time: “Even when UL BWP # 
2 is activated, UL BWP # 1 may be kept active.” 
Id., ¶ 114. 

Takeda discloses Elements 1[e] and 1[f] 
under any construction of “each.”



Motivation to Combine
Ground 1:

25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Motivation - expressed within the cited Prior Art 
Documents of Grounds 1 and 2

• Takeda discloses 4G, 5G and 5G BWP concepts “applied to” 4G, 5G (Pet. at 14, citing 
EX1007, [0239]).

• Yan discloses known 4G resource allocation concepts of Claim 1, Elements 1[a]-1[d]. 
(Pet. at 24-25 and 29-32; POR at 17).

• A POSITA would have been motivated to modify Takeda by strategically allocating UL 
channel resources within the BWPs of Takeda based on Yan’s teachings (Pet. at 13).



26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pet. Reply, pp. 12, 14-15; EX1050, 112:21-113:6, 148:1-3.

Dr. Sharony: Takeda “is silent 
on the resource sets for each 
configured BWP.”

Yan discloses “a transmission 
method for a single frequency 
band, which a POSITA would 
have been motivated to apply 
to each of Takeda’s BWPs.”

Motivation to Combine
Ground 1:



Motivation to Combine
Ground 1:

27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
Pet. Reply, p. 13; EX1050, 175:15-22. 

Reply, p. 13; EX1050, 117:9-118:2. 

• Dr. Sharony: acknowledges that
Takeda “is silent” on details re: UL
control channel configuration details
such as “UCI size” issue.

• Dr. Sharony: acknowledges that
Takeda’s “resource mapping” [of
BWPs] is “different from 5G”
(Yan is pre-5G).



Motivation to Combine
Ground 1:

28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 13-18.

Exemplary Motivations to Combine

• Backwards Compatibility of UE for Roaming (i.e., communicate using 4G or 5G BS)

• Configuration and use of a BWP that is Activated by DCI to Reduce Power Consumption
During Transmission

• Configuration and use of a BWP that is Activated by DCI to Avoid UCI Mismatch and 
Channel Ambiguity



Motivation to Combine
Ground 1:

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR, pp. 26-27; Pet. Reply, pp. 14-15; EX1007, ¶[239].

Backwards Compatibility: UE Ability to Roam and 
Communicate Using DCI of Either a 4G or 5G BS

• Takeda’s disclosure applies to both 4G and 5G 
telecommunications systems.

• It would have been beneficial to allow a 5G UE 
operating in a non-standalone mode to reuse 4G 
principles of resource allocation from 4G LTE.



Motivation to Combine
Ground 1:

30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
Pet., pp. 14, 15; EX1034, p.10.

Backwards Compatibility

• A POSITA would have known: dual network 
connectivity requires 5G-enabled device having 
radios capable of supporting 5G and 4G LTE.

• By using the same resource allocation 
methodology in 4G LTE and 5G NR, UEs and 
BSs do not need distinct protocols for 
connecting to each network type.

• Dr. Sharony: backwards compatibility is “very” 
useful for a UE, for example, in areas that do 
not have sufficient 5G coverage,

• Dr. Sharony: recognizes “non-standalone” UEs 
have “the ability to communicate under both 
standards.”



Motivation to Combine
Ground 1:

31DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
Pet. Reply, pp.13-15; EX1050, 128:2-10, 129:13-16.

Improve Transmission Power Consumption

Dr. Sharony acknowledges: 
UE power consumption is also based on power consumed 
during transmission. 

Dr. Sharony acknowledges: 
Takeda was concerned with power consumption 
in the context of configuring its BWPs.



Motivation to Combine
Ground 1:

32DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
Pet., pp. 15-16; EX1007, ¶13.

Improve Transmission Power 
Consumption

Takeda recognizes the need for 5G systems 
involving multiple BWPs to reduce power 
consumption during transmission.



Motivation to Combine
Ground 1:

33DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
Pet., pp. 15-16; EX1010, col 2, ll. 10-15.

Improve Transmission Power 
Consumption

• Yan’s UL resource allocation method provides 
flexibility for UEs to select a UL resource for 
transmitting UCI based on the predicted size of 
the UCI, which would also provide power use 
efficiencies.

• A POSITA would have been motivated to modify 
Takeda’s method for transmitting UL signals to 
incorporate Yan’s resource allocation method to more 
efficiently use UE power reserves. Pet, p. 15, EX1002, 
¶106.



Motivation to Combine
Ground 1:

34DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pet., pp. 15-16; EX1050, 176:12-14, 178:4-6.

Avoid UCI Mismatch
• PO does not dispute that Yan provides 

a solution to the problem of UCI 
mismatch: “Yan’s scheme also adjusts 
resources capacity to match the UCI 
size.” POR, 23

• Dr. Sharony testified: Takeda is silent 
on the issue of handling UCI of different 
sizes. EX1050, 175:15-176:11. Id., 
176:12-14, 178:4-6. 

• A POSITA would have been 
motivated to apply the transmission 
protocol of Yan to Takeda’s BWP 
embodiment to address “UCI 
mismatch,” in which varying UCI 
sizes result in underutilizing or 
overutilizing UL channel capacity.



Ground 2: Marinier in View of Yan and R1-1711853 

35DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 47.

Not Disputed by Patent Owner

Marinier: a WTRU “may include user 
equipment (UE)” and may “transmit uplink 
control information (UCI).” EX1011, [0064], 
[0105].

Element 1[pre]



Ground 2: Elements 1[a],1[b], 1[c], 1[d]

36DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 23-26, 29, Ex. 1010, 11:48-54, 20:1-42, 22:7-25; Ex. 1009, 15:29-16:8, 26:28-27:23, 29:24-30:5

• See Ground 1.

Not Disputed by Patent Owner



Ground 2: Elements 1[e], 1[f]

37DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR, pp. 16-17 and 29

Elements 1[e] and 1[f] 
Undisputed in Sur-Reply



Ground 2: Element 1[e]

38DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 51-52; EX1011, ¶[0130].

• Marinier: BWPs for communicating 
between a WTRU and a serving site. Ex. 
1011, [0130]. 

• BWPs specifically configured for each 
WTRU, such that each BWP includes 
configured UL resources (e.g. PUCCH and 
PUSCH resources). Ex. 1011, [0147].



Ground 2: Element 1[f]

39DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 53; EX1011, ¶[0062].

• Marinier: UL “grants” (i.e. DCI) transmitted via 
PDCCH to “direct the WTRU to transmit over 
on [sic] an uplink (UL) channel (e.g., Physical 
Uplink Control Channel (PUCCH), Physical 
Uplink Shared Channel (PUSCH)).” EX1011, 
[0062], [0103]. 

• Upon receipt of a UL “grant” (i.e. DCI) the 
WTRU transmits a PUCCH transmission to a 
serving site. Id., [0105]. 

• Marinier teaches that the UE activates the BW 
part using DCI (i.e. a UL grant).



Ground 2: Element 1[f]

40DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 53-54; EX1012.

• R1-1711853: confirms activation of UL bandwidth parts by “DCI.”



Motivation to Combine
Ground 2:

41DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Patent Owner’s Sur-Reply, pp. 15-17; Pet, p. 44.

Motivation - express teachings in the Cited 
Prior Art Documents

• Marinier: BWP concepts for pre-5G, 4G LTE (Pet. at 43-44 and 52).

• Yan: Known 4G resource allocation configuration concepts of Claim 1, 
Elements 1a-1d. (Pet. at 24-25 and 29-32).

• A POSITA would have been motivated to modify Marinier to incorporate 
Yan’s UL channel resource allocation methods.



Motivation to Combine
Ground 2:

42DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., pp. 44-45, EX1002, ¶201.

A POSITA would have been motivated
to modify Marinier’s UL signal transmission 
methods to incorporate Yan’s UL
channel resource allocation methods to 
determine the most efficient UL channel 
resource based on a size of the UCI. 

Promote Efficient Use of UL Resources

“[A] POSITA would have been motivated to modify 
Marinier’s methods for transmitting UL signals to 
incorporate Yan’s methods for allocating UL 
channel resources to determine and use the most 
efficient UL channel resource based on a size of 
the UC”



Motivation to Combine
Ground 2:

43DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, pp. 18-19; EX1050, 203:10-21, 204:6-14.

Avoiding UL Conflict/Overlap
• Dr. Sharony: concedes that Marinier is 

concerned with ensuring that the uplink 
resources used for transmitting UCI do not 
conflict or overlap.

• A POSITA would have looked to Yan for 
resource allocation teachings that avoid 
conflict or overlap. 

• A POSITA would have looked to Yan to 
avoid the “mismatch of UL channel resource 
capacity and UCI size” which could result in 
such conflicts in Marinier.



Dr. Sharony’s Lack of Experience

44DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Dr. Sharony:

• Authored no publications in the field of 
telecommunications since 2012 

• Last consulted in a telecommunications role 
around 2015

• Did not attend any 3GPP conferences 
during the development of 5G  

• Primary telecommunications experience 
since 2015 consists of having taught a 
course on 5G around four times.

Pet. Reply, p. 22; EX1050,19:15-20:3, 29:15-19; 30:6-15, 31:20-32:5; 45:12-21, 46:6-8; EX2005, 54.



Dr. Sharony’s Lack of Analysis

45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, pp. 3-4; EX1050, 54:15-55:16.

Dr. Sharony acknowledged 
under oath that the claim 
“doesn’t say 5G” or that 5G 
satisfies” the claim 
limitations. A. “I didn't do analysis to 

check that each and 
every limitation of claim 
1 is satisfied by 5G.”

Q. “Is it your understanding 
that claim 1 is a 5G method?”
A. “It’s a method. It doesn’t 
say 5G.”



Dr. Roy’s Experience

46DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Dr. Roy:

• Authored more than a dozen publications relating to 
the 5G telecommunication protocol

• Continuously conducted funded research relating to 
5G throughout the last decade.

• Served as Program Lead for the U.S. Department of 
Defense, Office of the Under Secretary of Defense’s 
Innovate Beyond 5G program, where he had 
responsibility for monitoring commercial 5G evolution 
via 3GPP standardization.

EX1003; Pet. at p. 1, citing Ex. 1002, ¶¶1-42, 59, 103.


