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[1d]: “a first bit block is used for generating the

first radio signal, and” ...........cccceeviiiieniiiniieee

[1e]: “the first radio signal comprises G

multicarrier Symbols;” ........coovvviiieiiiieeiee e

[1f]: “the second radio signal is transmitted within

the first time unit, and” ...

[1g]: “the second radio signal is used for
determining a time-domain resource occupied by

the G multicarrier symbols;” ........cccceevvieriieeiiieennene,

[1h]: “as for any one given multicarrier symbol of
the G multicarrier symbols, the multi-antenna
related receiving for the given multicarrier symbol
is related to the relative position of a time-domain
resource occupied by the given multicarrier
symbol with respect to a first time point in time

1616711 F:1 1 1 LA

[11]: “when the time-domain resource occupied by
the given multicarrier symbol is behind the first
time point, the second radio signal is used for
determining the multi-antenna related receiving for

the given multicarrier symbol; and”..........c.cccceeenene.

[1j]: “when the time-domain resource occupied by
the given multicarrier symbol is before the first
time point, the multi-antenna related receiving for
the given multicarrier symbol is related to the
multi-antenna related receiving for the second

1adio SIZNAL” . .coiiieiieiiecee e

[1k]: “the first time point is one time point within

the first time unit; and” ...

[11]: “G 1s @ positive INteEr.”.......ccccvveerrrieeeiieeeeeeenns
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[1b]: “receiving a first radio signal;”.........cccoevvvennenn
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I. PRELIMINARY STATEMENT

Petitioner Samsung Electronics Co., Ltd., and Samsung Electronics
America, Inc. (collectively “Samsung”) requests inter partes review of U.S. Patent
No. 10,912,081 (Ex. 1001), assigned to Patent Owner Apex Beam Technologies,
LLC, and cancellation of claims 1-12.

The challenged claims are directed to methods and devices for wireless
communication, and relate to a procedure of transmitting a second radio signal
(e.g., control information) and a first radio signal (e.g., user data) from a base
station to a user equipment (UE). As shown in annotated FIG. 7 below, the UE
uses a first beam (e.g., a wide beam) to receive a first portion of the first radio
signal before a first time point, and a second beam (e.g., a narrow beam) to

receive a second portion of the first radio signal behind the first time point.

3 Multicarrier symbol
i second radic
5 signal

{ hiulticarder syvmbol

v Multicarrier symbol
o Brst radio sigual

in first radio signal
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During prosecution, the Applicant argued that the prior art did not disclose
these features. See Ex. 1003, 195-201. However, this procedure was well known in
the art before the earliest claimed priority date of the 081 patent. For example,
both International Patent Publication No. WO 2017/083489 to Lee et al. (Ex. 1004)
(“Lee”) and International Patent Publication No. WO 2018/201861 to Chen et al.
(“Chen”), neither of which the Examiner was aware of during prosecution, disclose
the same procedure.

Just like FIG. 7 of the *081 patent, Lee discloses that control data B1
(“second radio signal”) and transport blocks TB1 and TB2 (“first radio signal”)
are transmitted from a base station to a UE. As shown in annotated FIG. 12 below,
Lee also discloses that the UE uses a wide beam for receiving the first transport
block TB1 before a first time point, and a narrow beam for receiving the second

transport block TB2 behind the first time point.

TTI1
1203 1204 Firsttime point
-..\'
7 //""
seseds TB1 B2, .
B1{B1| o1 | useBix
oo TR or By
. .. -,/ "/"
R Lo \
1201 1202
Wide beam Narrow
Wide (Same as
beam  used for peam
(Signaled)

control)
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Further, also like FIG. 7 of the *081 patent, Chen discloses that a second
message (“second radio signal”) and a first message (“first radio signal) are
transmitted from a base station to a UE. As shown in annotated FIG. 4 below, the
first message includes two parts, where the first part of the first message is
received before a first time point using the same reception beam used to receive
the second message, and the second part of the first message is received after the

first time point using a different reception beam.

Second message Second message
(beam indication information present) (beam indication information not present)

First part content of first message Second content f ﬁrt message

!l

|

M

WARMNRNNAN,

RV

As set forth below, all claims are anticipated by Lee and rendered obvious

by Chen in view of Lee. The Board should thus institute review and cancel all

claims.
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II. PRIOR ART BACKGROUND

A.  Overview of Multiple-Input and Multiple-Output (MIMO) and
Antenna Beam Switching

The concept of using multiple antennas to transmit and receive radio signals
between a user equipment (UE) and a base station (i.e., multiple-input and
multiple-output (MIMO) radio communications), has been well known for many
years. Kakaes, 450. In these radio communications, the radio signals can be
transmitted and received by forming one or more beams using the antennas
associated with the UE and the base station. /d. These beams can have different
patterns, which may impact various characteristics of the communication between
the UE and the base station. /d.

For example, a wider beam is generally known to provide a greater area of
coverage but may produce a relatively lower quality signal for a given amount of
transmitted power. /d., §51. On the other hand, a narrower beam may generally
produce a higher quality signal while providing less coverage. Id. Thus, in some
cases, it may be desirable to provide two or more beams and switch from one beam
to another during communication between the UE and the base station depending
on the particular situation. /d. This process is known as beam switching. /d. Such

“beam switching” was well known in the art before the earliest claimed priority
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date of the *081 patent, May 8, 2017.2 Id; see also Kakaes, §752-54; Ex. 1021, 8-9,
FIG. 6; Rodermund, q988-92.

B. Lee

Lee, which claims priority to its provisional application filing date of
November 10, 2015, discloses a method in a UE where a beam used for receiving
signals from a base station is switched from one beam to another during a
transmission period. Referring to FIG. 12, Lee discloses that control data B1 and
transport blocks TB1 and TB2 are transmitted from the base station to the UE.
Lee, [0167], [0168]; see also [0155], [0166], FIG. 10. Lee further discloses that
control data B1 contains “control information” and transport blocks TB1 and TB2

contain “data.” Lee, [0167], [0168].

3 Petitioner reserves the right to challenge the priority date here and/or in other
proceedings.* Petitioner reserves the right to argue in an appropriate forum that

certain limitations in the challenged claims are indefinite.
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Lee, FIG. 12 (annotated).

As shown above, the UE uses a wide beam for receiving the data (TB1)

before a first time point, and switches to a narrow beam for receiving the data

(TB2) after the first time point. Lee, [0167], [0258], [0150], [0168], [0006]-[0008],

FIGS. 12, 19.

Lee 1s analogous art to the 081 patent because Lee, like the 081 patent, is

directed to a “system, method, and apparatus for transmitting data between a

wireless transmit/receive unit (WTRU) and a base station,” and methods for

switching a receiving beam during a data transmission period. Lee, [0005]-[0008],

[0167], [0258], [0150], [0168], FIGS. 12 and 19; Kakaes, §955-57.
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C. Chen

Similarly, Chen, which claims priority to Chinese Patent Application No.
201710307962.5 that was filed on May 4, 2017, also discloses a method in a UE
where a beam used for receiving signals from a base station is switched from one
beam to another during a transmission period. Referring to FIG. 4, Chen discloses
that a first message and a second message are transmitted from a base station to a
UE. Chen, 17, FIG. 4; Chen Priority, [0128], FIG. 4. Chen further discloses that
the first message may be a “data” message and that the second message may be a

“control message.” Chen, 12; Chen Priority, [0123].

Second message Second message
(beam indication information present) (beam indication information not present)

e

First part content of first message

A

switching point

Second part content of first message

RV

Chen, F1G. 4 (annotated); Chen Priority, FIG. 4.
As shown, the first message includes two parts. Chen, 17; Chen Priority,

[0151]. Chen discloses that the first part of the first message can be received using
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the reception beam currently being used (i.e., the reception beam used to receive
the second message), and then, the reception beam may be switched to another
reception beam at a first time point to receive the second part of the first message.
Chen, 13; Chen Priority, [0128].

Chen is analogous art to the 081 patent because Chen, like the 081 patent,
is directed to a wireless communication system for transmitting/receiving signals
between a UE and a base station, and methods for switching a receiving beam
during a data transmission period. Chen, 11, 13, FIG. 4; Chen Priority, [0118],
[0128], FIGS. 1 and 4; *081 patent, 1:16-20; Kakaes, Y60-62.

III. THE ’081 PATENT
A. Alleged Invention of the 081 Patent in View of Prior Art

Viewed against this backdrop of the prior art, the 081 patent simply
describes methods and devices for wireless communications between a UE and a
base station that use known procedures. Kakaes, 465. Just like Lee and Chen, the
’081 patent discloses switching a receiving beam during a transmission period
between the UE and the base station. *081 patent, 17:16-18:29. And just like Lee
and Chen, the 081 patent contemplates a transmission scheme in which the UE
receives a second radio signal (e.g., control information) and a first radio signal

(e.g., user data), as shown in annotated FIG. 7 below. /d.
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’081 patent, FIG. 7 (annotated).

Also, just like Lee and Chen, the 081 patent discloses that the UE uses a
wide beam (depicted above as a “wide oval”) for receiving a first portion of the
first radio signal before a first time point and switches to a narrow beam
(depicted above as a “narrow oval”) for receiving a second portion of the first radio
signal after the first time point. 081 patent, 17:16-18:29; Kakaes, 966.

As explained in more detail below, nothing differentiates the claims of the
’081 patent from the prior art.

B.  Prosecution History
During prosecution of the 081 patent, the Examiner rejected all the claims,

finding that the prior art (US 2018/0083680 to Guo et al.) disclosed the methods
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and systems recited in original independent claims 1, 6, 11, and 15, respectively.
Ex. 1003, 96-102. In response, the Applicant amended independent claim 1 by
adding features of dependent claims 2 and 3 (and making similar amendments to
the other independent claims). /d., 195-201. The Applicant then argued that the
prior art does not disclose either a determination is made as to when a time-domain
resource occupied by the given multicarrier symbol occurs relative to the first time
point or a determination is made for the use of the second radio signal, depending
on whether the “time-domain resource occupied by the given multicarrier symbol”
was “behind” or “before” the first time point. /d., 201. The Examiner subsequently
allowed the claims, after making only a minor Examiner’s Amendment to change
the term “if” to “when.” Id., 207-215.

The Examiner, however, was not aware of Lee or Chen, the prior art applied
in this Petition, when the claims were allowed. Lee and Chen disclose the
limitations the Applicant argued were not in the prior art. Lee and Chen thus
anticipate and/or render obvious the claims, and they should never have been
allowed.

C. Claim Construction

The Board construes claims per Phillips v. AWH Corp., 415 F.3d 1303 (Fed.
Cir. 2005) (en banc). Claims must be construed only to the extent necessary to

resolve a controversy. Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co.,

10
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868 F.3d 1013, 1017 (Fed. Cir. 2017). Here, no terms need construction to resolve
the controversy in this forum.*

IV. STATEMENT OF PRECISE RELIEF REQUESTED
A. Prior Art

Lee, which was filed on November 10, 2016, designated the U.S., and
claimed priority to a provisional application filed on November 10, 2015, is prior
art to the 081 patent under 35 U.S.C. § 102(a)(2). Lee is entitled to both its PCT
filing date of November 10, 2016, which is sufficient to render it prior art, as well
as its provisional application filing date of November 10, 2015, which further
antedates the 081 patent. Kakaes, §958-59.

Chen, which published November 8, 2018, designated the U.S., and claimed
priority to Chinese Application No. 201710307962.5 filed May 4, 2017, is prior art
to the 081 patent under 35 U.S.C. §§ 102(a)(2). Chen is entitled to its Chinese
priority application filing date of May 4, 2017. Kakaes, 963-64. Support in the
Chinese priority application for at least one claim of Chen is shown in the claim

chart below, and support for each citation relied upon from Chen is set forth in the

* Petitioner reserves the right to argue in an appropriate forum that certain

limitations in the challenged claims are indefinite.

11
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sections below, thus substantiating Chen’s entitlement to its Chinese priority

Claim 1 of Chen Support in Chen Priority
(Ex. 1012) (Ex. 1013)
1. A message-decoding method, “A message-decoding method.”

comprising:

Chen Priority, claim 1; see also
FIGs. 1A-1B, [0033]-[0053]

a receiving end device receiving a
second message associated with a first
message from a transmitting end device;

“a receiving end receiving a
second message associated with a
first message from a transmitting
end.” Chen Priority, claim 1; see
also F1Gs. 1B, 10, 12; [0045]-
[0049], [0144]-[0150], [0153]-
[0208]

said receiving end device determining,
based on said second message, a target
receiver parameter for decoding said first
message; and

“said receiving end determining,
based on said second message, a
target receiver parameter for
decoding said first message.”
Chen Priority, claim 1; see also
FIGs. 1B, 10, 12; [0045]-[0046],
[0050]-[0053], [0144]-[0150],
[0153]-[0208]

said receiving end device decoding said
first message transmitted by said
transmitting end device based on said
target receiver parameter.

“said receiving end decoding said
first message transmitted by said
transmitting end based on said
target receiver parameter.” Chen
Priority, claim 1; see also FIGs.
1B, 10, 12; [0045]-[0046],
[0050]-[0053], [0144]-[0150],
[0153]-[0208]

12
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B.  Challenge

Ground | Challenged Claims Basis Prior Art
1 1-12 § 102 Lee
2 1-12 § 103 Chen in view of Lee

V. LEVEL OF ORDINARY SKILL IN THE ART

A person of ordinary skill in the art (“POSITA”) would have had at least a
master’s degree in electrical engineering or a similar field and at least two years of
experience working with telecommunications systems, including multiple-input
multiple-output (MIMO) technology. Additional relevant work experience can
compensate for less education, and vice versa. Kakaes, Section IX.

VI. THE CHALLENGED CLAIMS ARE UNPATENTABLE
A. Claims 1-12 Are Anticipated by Lee
1. Independent Claim 1

a. [1pre]: “A method in a User Equipment (UE) for
wireless communication, comprising:”

To the extent the preamble is limiting, Lee discloses a method in a user
equipment (UE) for wireless communication. Kakaes, 4479-81. As shown in
annotated FIG. 1A below, Lee discloses a wireless communication system 100

including “wireless transmit/receive units (WTRUs) 102a, 102b, 102c, 102d.”

13
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Lee, [0040].° Lee explains that the WTRUs “may be configured to transmit and/or
receive wireless signals and may include user equipment (UE).” /d.

Lee further discloses that wireless communications system 100 includes “a
base station 114a and a base station 114b,” and that “[e]ach of the base stations

114a, 114b may be any type of device configured to wirelessly interface with at

least one of the WTRUS.” Lee, [0041].

- jwr\ / /J
wZr N 7K

Netwotk
102b- /(K
m-‘, 116 i

U— Other
-l.-i té _\\{- < 1 12
\ 102¢ ,-a--'"
% Internet \\,

.%J . ERNEOP

1020~ \

Base Station

1

Lee, FIG. 1A (annotated).

3 All emphasis is added unless noted otherwise. Also, all figures in this petition
containing color are annotated relative to the original figures in the patent or prior

art and all text in color 1s added.
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One wireless communication method described in Lee is a method
implemented by the WTRU (UE) that includes “receiving, in a time transmission
interval (TTTI), at least one control signal, a first transport block and a second
transport block.” Lee, [0259]. This method in a UE for wireless communication is
described in more detail below. Kakaes, 81.

b. [1a]: “receiving a second radio signal;”

Lee discloses that the WTRU (UE) receives a “second radio signal” from the
base station. Kakaes, 482; Lee, [0167], [0168]; see also [0009]-[0011], [0169],
[0171], [0157], [0160]-[0161], [0258], [0259], [0261], [0262], FIGS. 10, 19. For
example, the 081 patent states that the “second radio signal” can be “a PDCCH
[Physical Downlink Control Channel]” or “a DCI [Downlink Control Information]
carrying downlink assignment.” 081 patent, 3:59-4:2, see also 18:19-22. Like the
’081 patent, Lee discloses that the WTRU (UE) receives a “control channel” that
includes “DCI [Downlink Control Information].” Lee, [0167], [0168]. The control

information is represented as “control data B1” in annotated FIG. 12 below.® Id.

6 Lee explains that the terms control, control signal, control channel, control
channel beam, and PDCCH (among other terms) may be used interchangeably. See

Lee, [0086].

15
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TTI 1
1503 1204
TB2,
B81|B1 UTB’E'” use B1x
Ay v or Bly
1201 1202
Wide beam N
Wide (Same as
beam used for peam
(Signaled)

control)

Lee, FIG. 12 (annotated).

To the extent Patent Owner argues that the two portions (i.e., 1203 and

1204) for control data B1 illustrated in FIG. 12 of Lee cannot together constitute

the claimed “second radio signal,” such an interpretation would be incorrect.

Kakaes, 983. The *081 patent does not preclude the “second radio signal” from

having multiple portions. /d. To the contrary, the 081 patent indicates radio

signals can have multiple portions. See, e.g., ’081 patent, 9:35-37, 17:58-60, 18:3-

4, 18:10-12, FIG. 7; Kakaes, 483; see also infra Section VI.A.1.c.

[1b]: “receiving a first radio signal;”

Lee further discloses that the WTRU (UE) receives a “first radio signal”

from the base station. Kakaes, §84; Lee, [0167], [0168]; see also [0009]-[0011],

16
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[0079], [0110], [0155], [0166], [0168], [0258], [0259], [0261], [0262], FIGS. 10,

19. For example, the 081 patent states that the “first radio signal” can be “a

PDSCH [Physical Downlink Shared Channel],” “consecutive data transmission

block in time domain,” or “G consecutive multicarrier symbols in time domain.”

"081 patent, 2:19-23. PDSCH is a well-known physical downlink channel for

carrying user data. Kakaes, 484. Like the 081 patent, Lee discloses that the WTRU

(UE) receives two transport blocks TB1 and TB2 that carry “data.”” Lee, [0167],

[0168]; see also [0110]. The transport blocks TB1 and TB2 are shown in

annotated FIG. 12 below. Lee, [0167], [0168].

TTI1
1203 1904
D
B1|B1 ' }useBix
P18 useB1 | oy

.. ._

1201 1202
Wide beam Kt
Wide (Same as Beam
beam used for "
control) (Signaled)

Lee, FIG. 12 (annotated).

7 Lee explains that the terms data, data signal, data channel, data channel beam, and

PDSCH (among other terms) may be used interchangeably. See Lee, [0086].
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To the extent Patent Owner argues that Lee’s two transport blocks TB1 and
TB2 in FIG. 12 cannot together constitute the claimed “first radio signal,” such an
interpretation would be incorrect. Kakaes, 485. The 081 patent does not preclude
the “first radio signal” from having multiple portions. /d. To the contrary, the
claims require the first radio signal to have multiple portions. See, e.g., ’081 patent,
21:11-12; Kakaes, 985.

Moreover, just like Lee’s FIG. 12, the *081 patent discloses an embodiment
where two different receiving beams are used for receiving the first radio signal, as

shown in annotated FIG. 7 below. *081 patent, FIG. 7, 18:13-18.

Multicarrier symbol
i second radio

Z4 Winlticarrier symbol

o Multicarrier syimbod
2 in Brst radio signal
,.;/
i

int first radio signal

signat 74 before first thne nenind rst e
Gk pomt point
““““ Audticarrier synibaof
not in first radio . Second receiving
signal w3y, beam
Second radio ... OtEltmepomliol  poo a0 signal

first racio signat

-

i A g
- i
A, i

-
< £

o

First time unit

’081 patent, FIG. 7 (annotated).

18



IPR2023-00599
Petition for Inter Partes Review

Because two different receiving beams are used for receiving the first radio
signal, a POSITA would understand that the first radio signal includes at least two
portions (e.g., transmission blocks). Kakaes, §986-87. Thus, any proposed
construction of “first radio signal” that excludes Lee’s two transport blocks TB1
and TB2 would improperly exclude embodiments disclosed in the 081 patent.
Oatey Co. v. IPS Corp., 514 F.3d 1271, 1276 (Fed. Cir. 2008).

d. [1c]: “wherein the first radio signal is transmitted
within a first time unit,”

Lee discloses that transport blocks TB1 and TB2 (“first radio signal) are
transmitted within a single transmission time interval (TTI) (“first time unit”).
Kakaes, q88; Lee, [0167]; see also [0155], [0166], FIG. 10. For example, as shown
in annotated FIG. 12 below, Lee discloses “two transport blocks 1201 and 1202
transmitted (multiplexed) in a TDM fashion within a single TTI (e.g., TTI 1).”

Lee, [0167].

19
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+—— First time unit —»
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Lee, FIG. 12 (annotated).

constitutes the claimed “first time unit.” Kakaes, 989.

The *081 patent specification states that the “first time unit” can be “a

Transmission Time Interval (TTI).” *081 patent, 2:30-31. Thus, Lee’s single TTI

[1d]: “a first bit block is used for generating the first

radio signal, and”

20

Lee discloses that a Medium Access Control Protocol Data Unit (MAC
PDU) (“first bit block™) is used to generate transport blocks TB1 and TB2 (“first
radio signal”). Kakaes, 9990-92; Lee, [0110], [0224]-[0230], FIGS. 13-14. For
example, as shown in annotated FIG. 13 below, Lee discloses that “[a] physical

downlink data channel may carry payload information in the form of
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Access Control (MAC) Protocol Data Unit (PDU) from the MAC layer,” and
that “[t]he resource allocation of this channel may be carried in the scheduling

information in the physical downlink control channel.” Lee, [0110].

1301——] Transport block (MAC PDU) | CRC |

__’_..--"
1302 —— Code block #1| |Code block #2 | «+++++ [Code block #M|

Coding, RM, Modulation,

Coding, RM, Modulation, Antenna

1% transmission [ ,10rna Mapping for CW1 Mapping for CW2
Coding, Rum fc:;g RM, Modulation, Anten
2 transmission | ,10nna Mapping for CW1 Mapping for CW2
Coding, m:u‘;o;mn Coding, RM, Modulalion
} . RM, , Antenna
M transmission | o01orina Mapping for CW1 Mapping for CW2
ik
35
8181
FlG 13 Wide Wide beam  narrow beam

beam (Same as used

e " (Signaled)

Lee, FIG. 13 (annotated).
It was well known at the time of the earliest claimed priority date that a
MAC PDU is a bit block. Kakaes, 991 (citing Ex. 1008 (75-36.321), 49, stating
that “[a] MAC PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in
length.”); Rodermund, 9981-87. Thus, Lee’s MAC PDU constitutes the claimed

“first bit block [that] is used for generating the first radio signal.” /d.
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f. [1e]: “the first radio signal comprises G multicarrier
symbols;”

Lee’s transport blocks TB1 and TB2 (“first radio signal”) comprise a
positive integer (“G”) number of orthogonal frequency-division multiplexing
(OFDM) symbols (“multicarrier symbols™). Kakaes, 4993-96.

Lee discloses an OFDM frame structure that is commonly used for data
transmission. Kakaes, 9994. As shown in FIG. 2 below, in the time domain, a
frame 202 “includes 10 sub-frames, each sub-frame includes 10 slots, and each slot
includes 24 symbols.” Lee, [0095]. In the frequency domain, each symbol includes
multiple sub-carriers with a “sub-carrier spacing of 300 kHz.” Id.; see also Lee,

[0091].

Fy = 1228.8 MHz 7 = 0.814 ns 200

One Frame = 10 ms (10 sub-frames)

[
‘Rﬂ
)
S
[N

Frame #0

One Sub-frame = 1 ms (10 slots) i ——

Sub-frame #0 Sub-frame #1 | s | Sub-frame #7 l Sub-frame #8 | Sub-frame #9 |
! One Slot (TTI) = 100 us (24 symbols) =~~~ e

Time Slot#0 | Time Slot#1 | -«=es | TimeSlot# | TimeSlot#7 | TimeSlot#8 | TimeSlot#9 |

One Symbol =333 us (4096 FFT) ~~~~ 7"~ =====—me ___ e

Symbol [| Symbol {| Symbol f| Symbol | Symbol §| Symbol [| Symbol ?, Symbol || Symbol [ Symbol
40 1 || T+ #3 #19 #20 #21 [ w2 || #3 || w4

A CP=2833ns (% CP)
System Bandwidth = | GHz

Sub-carrier spacing = 300 kHz
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Lee, F1G. 2.

As shown in FIG. 2 above, Lee discloses that each TTI includes “24
symbols.” Thus, Lee’s TTI includes a positive integer number of OFDM symbols.
Kakaes, 995. Indeed, it was well known in the art that OFDM symbols are
designed such that a TTI includes an integer number of OFDM symbols, as
evidenced by Ex. 1006 (7R 25.892). Id.; Ex. 1006, 18 (disclosing that “the design
of the parameter set leads to an integer number of symbols per TTI (2 ms).”);
Rodermund, q51-57.

Among the positive integer number of OFDM symbols in each TTI (e.g., 24
OFDM symbols), Lee further discloses that a “data region” may be “part of the
scheduling interval in time domain, which may be referred to in units of OFDM
symbols, used for the transmission of all data channel beams in that scheduling
interval.” Lee, [0079]. Thus, a POSITA would have understood that the data region
(transport blocks TB1 and TB2 in FIG. 12) of Lee includes a positive integer
number of OFDM symbols. Kakaes, 496. Indeed, a POSITA would have known
that there cannot be a negative number of OFDM symbols. /d. Nor can there be
fractions of OFDM symbols. /d. Thus, Lee’s transport blocks TB1 and TB2 (“first

radio signal”) comprise “G multicarrier symbols.” /d.
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g. [1f]: “the second radio signal is transmitted within the
first time unit, and”

Lee’s control data B1 (“second radio signal”) is transmitted within the same
single TTI (“first time unit™) as the transport blocks TB1 and TB2, as shown in
annotated FIG. 12 below. Lee, [0167]; see also [0154]-[0155], FIG. 10; Kakaes,

197.

+—— First time unit ——»|

TTI 1

B v

4 1
/Us_aB1/ use B1x

......

B / /;B“
e A

1201 1202

Wide beam o—

Wide (Same as —
beam used for (Signaled)

control)

Lee, FIG. 12 (annotated).
h. [1g]: “the second radio signal is used for determining

a time-domain resource occupied by the G
multicarrier symbols;”

Lee discloses that control data B1 (“second radio signal”) is used for

determining a time-domain resource occupied by transport blocks TB1 and TB2

24
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(“first radio signal”), which includes G multicarrier symbols, as discussed for
claim [1e]. Kakaes, 998-100. It was well known that a control channel provides,
among other things, control information associated with a data channel. /d. Further,
it was well known that the control information includes, among other things,
scheduling information and time-domain resource information for determining
time-domain resources of OFDM symbols in data transmission schemes such as
Lee’s. Id.

Indeed, Lee discloses these well-known features. For example, Lee discloses
that “[a] physical downlink control channel may carry data related control
information to identify, demodulate and decode the associated data channel
properly.” Lee, [0109]. As an example, Lee discloses that the control channel may
carry scheduling information for the data channel. /d., [0110]. As another
example, Lee discloses that the control channel may indicate the “transmit beam”
used for the data channel, where the transmit beam “may include one or more of
following parameters:, Tx or Rx beam width (e.g., beam subgroup), Tx or Rx beam
direction (e.g., beam index) within the beam width, and a time-frequency
resource associated with the beam.” Lee, [0148]. Finally, with specific reference
to FIG. 12, Lee discloses that “[t]he first transport block may be mapped on to a
first codeword provided in the control Tx beam 1203 and the second transport

block may be mapped on to a second codeword provided in control Tx beam
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1204.” Lee, [0169]. And “[t]he codeword may be associated with: a specific beam
or beam ID, a BRS, and/or a time/frequency location.” /d.

Thus, as was well known in the art at the time, a POSITA would have
understood that Lee’s scheduling information and time/frequency information
included in the control channel would have included the time-domain resource
allocation for the multicarrier symbols in the data channel (e.g., transport blocks
TBI1 and TB2). Kakaes, 4100. The reason for its inclusion is that Lee’s control data
B1 would be “used for determining a time-domain resource occupied by the G
multicarrier symbols” in transport blocks TB1 and TB2. /d.

i. [1h]: “as for any one given multicarrier symbol of the
G multicarrier symbols, the multi-antenna related
receiving for the given multicarrier symbol is related
to the relative position of a time-domain resource

occupied by the given multicarrier symbol with
respect to a first time point in time domain;”

Lee’s WTRU (UE) “may employ MIMO technology.” Lee, [0055]. In
particular, Lee discloses that “the WTRU 102 may include two or more
transmit/receive elements 122 (e.g., multiple antennas) for transmitting and
receiving wireless signals over the air interface 116.” Id. One particular example of
Lee’s multi-antenna system is shown below in FIG. 4. Lee, [0121]; see also

[0122]-[0127], FIGS. 5-7; Kakaes, q101.
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400
405

BB
processing

FIG. 4
Lee, F1G. 4.

Lee also discloses switching a beam during a data transmission period. As
shown in annotated FIG. 12 below, Lee discloses that a beam switch occurs at a
time between transport blocks TB1 and TB2 (“first time point”) within a time
transmission interval (TTI) (“first time unit™). See also Lee, [0011], [0171],

[0258], [0261], [0262], [0259], FIGS. 19, 20; Kakaes, q102.
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Lee, FIG. 12 (annotated).

to receive the second transport block.”).

28

Specifically, Lee discloses “two transport blocks 1201 and 1202 transmitted
(multiplexed) in a TDM fashion within a single TTI (e.g., TTI1),” and that “[t]he
transmission of the individual transport blocks may use the same beam as the
control channel (e.g., transport block 1201 which uses a wide beam), or may use
a different beam (e.g., transport block 1202 which uses a narrow beam).” Lee,
[0167]; see also [0155], FIG. 10. That is, Lee discloses switching from a wide
beam to a narrow beam at the first time point. Kakaes, 4103; Lee, [0259]

(“switching a receive beam of the WTRU from the first beam to the second beam,
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Moreover, as discussed for claim [1e], Lee’s transport blocks TB1 and TB2
include a positive number G multicarrier symbols. Thus, as shown in annotated
FIG. 12 above, Lee discloses that, for any one given multicarrier symbol of the G
multicarrier symbols, the multi-antenna related receiving (e.g., the receiving beam)
for the given multicarrier symbol is related to the relative position of a time-
domain resource occupied by the given multicarrier symbol with respect to the first
time point in the time domain. Kakaes, §104. This is because, in FIG. 12, when the
given multicarrier symbol is before the first time point (e.g., in TB1), a wide beam
1s used for receiving the given multicarrier symbol, and when the given
multicarrier symbol is behind the first time point (e.g., in TB2), a narrow beam is
used for receiving the given multicarrier symbol. /d.

je [1i]: “when the time-domain resource occupied by the
given multicarrier symbol is behind the first time
point, the second radio signal is used for determining

the multi-antenna related receiving for the given
multicarrier symbol; and”

As discussed for claim [1h], Lee discloses that, when the time-domain
resource occupied by the given multicarrier symbol is behind the first time point,
the beam is switched to a narrow beam to receive transport block TB2, as shown in
annotated FIG. 12 below. Lee further discloses that the control data B1 (“second
radio signal”) is used for determining the multi-antenna related receiving for the

given multicarrier symbol in transport block TB2. Kakaes, §105. Specifically, Lee
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discloses that “the narrow beam ID may need to be signaled in the control region
of the TTL.” Lee, [0167]; see also [0006]-[0008], [0150], [0156], [0168], [0172],
[0258], FIGS. 10, 19.

+—— First time unit —»
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Lee, FIG. 12 (annotated).
Thus, Lee discloses that, when the time-domain resource occupied by the
given multicarrier symbol is behind the first time point, the control data B1 1s used
for determining the multi-antenna related receiving (e.g., the receiving beam) for

the given multicarrier symbol. Kakaes, 4106.
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k. [1j]: “when the time-domain resource occupied by the
given multicarrier symbol is before the first time
point, the multi-antenna related receiving for the
given multicarrier symbol is related to the multi-
antenna related receiving for the second radio
signal;”

As also discussed for claim [1h], Lee discloses that, when the time-domain
resource occupied by the given multicarrier symbol is before the first time point
(e.g., in TB1), the same wide beam that is used for receiving the control data B1
(“second radio signal”) is also used for receiving the given multicarrier symbol.
Kakaes, §107. In particular, as shown in annotated FIG. 12 below, Lee discloses
that “a first TB (TB1) may use the same wide beam or the same beam ID as the

control channel.” Lee, [0168]; see also [0156], [0258], FIGS. 10, 19.
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Lee, FIG. 12 (annotated).
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Thus, Lee discloses that, when the time-domain resource occupied by the
given multicarrier symbol is before the first time point, the multi-antenna related
receiving (e.g., the receiving beam) for the given multicarrier symbol of transport
block TB1 (“first radio signal”) is related to the multi-antenna related receiving for
control data B1 (“the second radio signal). Kakaes, q108.

I. [1K]: “the first time point is one time point within the
first time unit; and”

Lee discloses that the beam switching point (“first time point”) is one time
point within the single TTI (“first time unit”), as shown in annotated FIG. 12

below. See also Lee, F1G. 10; Kakaes, 4109.
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Lee, FIG. 12 (annotated).
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m. [1l]: “G is a positive integer.”
As discussed for claim [1e], Lee’s data signal transmitted within the single
TTI includes a positive integer number G of multicarrier OFDM symbols. Kakaes,
q110.
Therefore, Lee discloses claim 1. Kakaes, q111.

2. Claim 2
a. [2a]: “The method according to claim 1, comprising:
receiving first information, wherein the first
information is used for determining the first time
point; or,”

As discussed above, Lee discloses claim 1. Further, as discussed for claim
[1g]-[1j], Lee’s WTRU (UE) receives control data B1 from the base station and
that control data B1 may include scheduling information and time/frequency
information associated with transport blocks TB1 and TB2.

As shown in annotated FIG. 12 below, Lee discloses that the WTRU (UE)
switches the beam for receiving transport block TB2 at a first time point based on a
narrow beam ID indicated in control data B1. Specifically, Lee discloses that “a
second TB (TB2) may use a narrow beam or a beam ID that is different from the

beam ID used by the control channel.” Lee, [0168]; see also [0006], [0008]. Lee

further discloses that “[t]he beam ID for TB2 may be signal[ed] in a DCI
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transmitted in control data B1 that is associated with TB2.” Lee, [0168]; see also

[0157], [0169], [0246].

TT11

+—— First time unit —»

/

1203 4904 First time point

P
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i
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A
B2,

or Bly
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1201 1202
Wide beam P
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used for peam
control) (Signaled)

Lee, FIG. 12 (annotated).

As discussed for claim [1g], the “transmit beam” indicated by Lee’s control

channel may include, among other things, “a time-frequency resource associated

with the beam.” Lee, [0148].

A POSITA would have understood that the time-frequency resource

associated with a particular beam would have included the time at which the UE

switches to the particular beam (e.g., the switching point between TB1 and TB2

shown in FIG. 12 above). Kakaes, §116. Moreover, a POSITA would have

understood that, when a base station instructs a UE to switch a beam by sending
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control information including a beam ID, the beam ID would have included a beam
switching point, such that the beam transmission between the base station and the
UE can be synchronized. /d.

The *081 patent states that the claimed “first information” indicates “the first
time point” either “explicitly” or “implicitly.” 081 patent, 5:40-43. Thus, just like
the 081 patent, a POSITA would have understood that the beam ID, scheduling
information, and/or the time-frequency information associated with the beam used
to receive the TB2 constitutes the claimed “first information” used for determining
the “first time point.” Kakaes, §q112-117.

b. [2b]: “receiving third information, wherein the third
information is used for determining a candidate

scheme for the multi-antenna related receiving
corresponding to the G multicarrier symbols.”

Claim 2 includes an “or” between claim [2a] and [2b], so only one of the
two limitations must be taught to satisfy claim 2. Brown v. 3M, 265 F.3d 1349,
1351 (Fed. Cir. 2001).

Nonetheless, Lee discloses this additional limitation. The 081 patent states
that the claimed “candidate scheme for the multi-antenna related receiving
corresponding to the G multicarrier symbols” can include ““a first multi-antenna
receiving mode and a second multi-antenna receiving mode.” 081 patent, 6:17-20.

Like the *081 patent, Lee’s UE receives a transmission scheme (“third
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information”) that may use “two or more transport blocks (TBs) within a TTI,”
which can be received with different beams. Lee, [0166]-[0168].

Lee further discloses that the UE receives different parameters for the
transmission scheme via the control channel. For example, Lee discloses that “[t]he
DCI in the control channel may carry one or more of following parameters for the
transmission scheme using explicit beam association: HARQ process number,
transport block information, antenna configuration (as needed), downlink
assignment index (DAI), and/or power control indicator.” Lee, [0149].

Lee also discloses that the transmission scheme may indicate the steering of
the receive beam at the UE for beam switching. For example, Lee discloses that
“the transmission scheme using explicit beam association may dynamically switch
the Tx beam within a TTI from the wide beam used for control channel to a narrow
beam used for the associated data channel,” and “[a]s the transmit node
dynamically switches from a wide to a narrow beam within a TTI, the receive node
may need to also steer its receive beam to ensure that it can receive the narrow Tx
beam correctly from the transmitter (e.g., mB).” Lee, [0149].

Thus, a POSITA would have understood that the antenna configuration and
beam steering indicated in Lee’s transmission scheme indicates the multi-antenna
related receiving corresponding to the G multicarrier symbols of transport blocks

TB1 and TB2. Kakaes, 9121. And therefore, Lee’s transmission scheme received
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by the WTRU (UE) constitutes the claimed “third information” used for
determining ““a candidate scheme for the multi-antenna related receiving

corresponding to the G multicarrier symbols.” Kakaes, §9118-121.

3. Claim 3

a. “The method according to claim 2 comprising:
transmitting second information, wherein the second
information is used for determining the first time
point.”

As discussed above, Lee discloses claim 2. Lee further discloses that the
WTRU (UE) transmits receiver beamforming capability (‘“second information”) to
the base station that is used to determine the first time point. Kakaes, §9122-125.

For example, Lee discloses that the WTRU (UE) indicates the receiver
beamforming capability to the base station. See Lee, [0144], [0159]. Lee also
discloses that “the beamforming capability of a WTRU ... may include the number
of RF chains, number of receive beams, and/or beam switching time.” Lee,
[0196].

Similarly, Lee discloses that “[t]he relative timing between a downlink
control channel and the associated data channel may be determined as a function of
the WTRU beamforming capability.” Lee, [0144], [0166]-[0167]. For example,

“[t]he receiver beamforming may be indicated as a WTRU capability and a

transmission scheme may be determined as a function of the receiver beamforming
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capability.” Lee, [0144]. That is, a transmission scheme, such as the transmission
scheme in FIG. 12 that uses “two or more transport blocks (TBs) within a TT1,” 1s
determined based on the receiver beamforming capability. Lee, [0149]. Such a
transmission scheme indicates the multi-antenna related receiving corresponding to
the G multicarrier symbols of transport blocks TB1 and TB2. Kakaes, 124.

The *081 patent states that the claimed “second information” indicates ‘“the
first time point” either “explicitly” or “implicitly.” 081 patent, 5:60-63. Thus, just
like the 081 patent, a POSITA would have understood that the receiver
beamforming capability transmitted from the WTRU (UE) to the base station
constitutes the claimed “second information” used for determining the “first time
point.” Kakaes, q125.

4. Claim 4
a. “The method according to claim 1 comprising:
transmitting second information; wherein the second
information is used for determining the first time
point.”
Claim 4 recites the same additional limitation as claim 3, except that claim 4

depends from claim 1 instead of claim 2. Thus, for at least the same reasons as

claim 3, Lee discloses claim 4. Kakaes, §126.
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5. Independent Claim 5

a. [Spre]: “A method in a base station device for wireless
communication, comprising:”

As discussed for claim [1pre], Lee discloses a wireless communication
system and methods of a WTRU (UE) in communication with a base station. Lee,
[0040], [0041]; see also [0259]. Likewise, Lee also discloses the corresponding
system and methods performed by the base station. See id; Kakaes, §9127-128.

For example, Lee discloses that “a method implemented in a wireless
communication device [“a base station”] includes transmitting, in a time
transmission interval (TTI), at least one control signal, a first transport block and a
second transport block.” Lee, [0262].

b. [Sa]: “transmitting a second radio signal;”

As discussed for claim [1a], Lee’s WTRU (UE) receives control data Bl
(“second radio signal”) from the base station. Lee, FIG. 12, [0168]; see also
[0167], [0169], [0171],[0157], [0160]-[0161], FIG. 10. Thus, Lee also discloses
the base station “transmitting a second radio signal.” Kakaes, §129; see also Lee,
[0261], FIG. 20.

c. [Sb]: “transmitting a first radio signal;”

As discussed for claim [1b], Lee’s WTRU (UE) receives transport blocks

TB1 and TB2 (“first radio signal”) from the base station. Lee, [0167], [0168],
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[0110], [0079]. Thus, Lee also discloses the base station “transmitting a first radio
signal.” Kakaes, 4130; see also Lee, [0261], FIG. 20.
d. [Sc]-[5K]

Limitations [5¢]-[51] are identical to limitations [1¢]-[11] except for one
instance where “for determining” instead recites “to determine.” Thus, as discussed
for limitations [1c]-[11], Lee discloses these limitations. Kakaes, 4413 1-140.

Therefore, Lee discloses claim 5. Kakaes, §141.

6. Claim 6

a. [6a]: “The method according to claim S5, comprising:
transmitting first information, wherein the first
information is used for determining the first time
point; or,”

As discussed above, Lee discloses claim 5. As discussed for claim [2a], Lee
discloses the WTRU (UE) receiving from the base station, first information,
wherein the first information is used for determining the first time point. Thus, Lee
also discloses the base station “transmitting first information, wherein the first
information is used for determining the first time point.” Kakaes, 44142-143.

b. [6b]: “transmitting third information, wherein the
third information is used for determining a candidate

scheme for the multi-antenna related receiving
corresponding to the G multicarrier symbols.”

Claim 6 includes an “or” between claim [6a] and [6b], so only one of the

two limitations must be taught to satisfy claim 6. Brown v. 3M, 265 F.3d at 1351.
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Nonetheless, as discussed for claim [2b], Lee discloses the WTRU (UE)
receiving from the base station, third information, wherein the third information is
used for determining a candidate scheme for the multi-antenna related receiving
corresponding to the G multicarrier symbols. Thus, Lee also discloses the base
station “transmitting third information, wherein the third information is used for
determining a candidate scheme for the multi-antenna related receiving
corresponding to the G multicarrier symbols.” Kakaes, §144.

7. Claim 7

a. “The method according to claim 6 comprising:
receiving second information, wherein the second
information is used for determining the first time
point.”

As discussed above, Lee discloses claim 6. As discussed for claim 3, Lee
discloses the WTRU (UE) transmitting to the base station, second information,
wherein the second information is used for determining the first time point. Thus,

Lee also discloses the base station “receiving second information, wherein the

second information is used for determining the first time point.” Kakaes, 9145.
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8. Claim 8

a. “The method according to claim 5, comprising:
receiving second information; wherein the second
information is used for determining the first time
point.”

As discussed above, Lee discloses claim 5. Claim 8 recites the same
additional limitation as claim 7, except that claim 8 depends from claim 5 instead
of claim 6. Thus, for at least the same reasons as claim 7, Lee discloses claim 8.

Kakaes, 9146.

0. Independent Claim 9

a. [9pre]: “A UE for wireless communication,
comprising:”

As discussed for claim [ 1pre], Lee discloses a wireless communication
system and methods implemented by a WTRU (UE) in communication with a base
station. Lee, [0040], [0041], [0259].

Lee further discloses the structure of the WTRU (UE) and how it is used for
wireless communication. Kakaes, 4148. As shown in FIG. 1B below, “the WTRU
102 may include a processor 118, a transceiver 120, a transmit/receive element
122, a speaker/microphone 124, a keypad 126, a display/touchpad 128, non-
removable memory 130, removable memory 132, a power source 134, a global
positioning system (GPS) chipset 136, and other peripherals 138.” Lee, [0051]-

[0052].
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b. [9a]: “a first transceiver module, to receive a second
radio signal and a first radio signal;”

As discussed for claim [1a] and [1b], Lee’s WTRU (UE) receives control
data B1 (“second radio signal”) and transport blocks TB1 and TB2 (“first radio
signal”) from a base station. As discussed for [9pre], Lee further discloses that the
WTRU (UE) includes a transceiver 120 and transmit/receive element 122 for
transmitting and receiving wireless signals.

Specifically, Lee discloses that the WTRU (UE) includes “multiple

transceivers for communicating with different wireless networks over different
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wireless links.” Lee, [0050]. Lee also discloses that transceiver 120 is “coupled to
the transmit/receive element 122, (Lee, [0052]) and “configured to align its
receive beam, for receiving a downlink transmission, with a transmit beam of the
eNode-B [i.e., base station].” Lee, [0053]. Lee further discloses that “[t]he
processor 118 may further be configured to determine a transmit beam and/or
receive beam (e.g., based on received configuration or control information) for the
transceiver 120 to use, and configure the transceiver 120 accordingly for
communicating with the eNode-B [i.e., base station].” Lee, [0053].

Thus, the transceiver 120 and/or transmit/receive element 122 in Lee’s
WTRU (UE) receives control data B1 (“second radio signal) and transport blocks
TB1 and TB2 (“first radio signal”), from the base station. Kakaes, §9149-151.

c. [9b]-[9K]

Limitations [9b]-[9k] are identical to limitations [1c]-[11] except for one
instance where “for determining” instead recites “to determine.” Thus, as discussed
for limitations [1c]-[11], Lee discloses these limitations. Kakaes, q4152-161.

Therefore, Lee discloses claim 9. Kakaes, §162.
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10. Claim 10

a. [10a]: “The UE according to claim 9, wherein the first
transceiver module receives first information, the first
information being used for determining the first time
point; or,”

As discussed above, Lee discloses claim 9. As discussed for claim [2a],
Lee’s WTRU (UE) receives first information, the first information being used for
determining the first time point. Thus, the transceiver 120 and/or transmit/receive
element 122 in Lee’s WTRU (UE) “receives first information, the first information
being used for determining the first time point.” Kakaes, 44163-164.
b. [10b]: “the first transceiver module transmits second

information, the second information being used for
determining the first time point; or,”

Claim 10 includes “or” between claim [10a], [10b], and [10c], so only one of
the three limitations must be taught to satisfy claim 10. Brown v. 3M, 265 F.3d at
1351.

Nonetheless, as discussed for claim 3, Lee’s WTRU (UE) transmits second
information, the second information being used for determining the first time point.
Thus, the transceiver 120 and/or transmit/receive element 122 in Lee’s WTRU
(UE) “transmits second information, the second information being used for

determining the first time point.” Kakaes, 9165.

45



IPR2023-00599
Petition for Inter Partes Review

c. [10c¢]: “the first transceiver module receives third
information, the third information being used for
determining a candidate scheme for the multi-
antenna related receiving corresponding to the G
multicarrier symbols.”

Further, as discussed for claim [2b], Lee’s WTRU (UE) receives third
information, the third information being used for determining a candidate scheme
for the multi-antenna related receiving corresponding to the G multicarrier
symbols. Thus, the transceiver 120 and/or transmit/receive element 122 in Lee’s
WTRU (UE) “receives third information, the third information being used for
determining a candidate scheme for the multi-antenna related receiving
corresponding to the G multicarrier symbols.” Kakaes, §166.

11. Independent Claim 11

a. [11pre]: “A base station device for wireless
communication, comprising:”

As discussed for claim [Spre], Lee discloses a wireless communication
system in which a UE communicates with a base station. Lee, [0040], [0041]. Lee
also discloses methods implemented by a base station in communication with the
UE. Lee, [0262].

Lee further discloses the structure of the base station and how it is used for
wireless communication. Kakaes, 44168-169. Lee explains that “[e]ach of the base

stations 114 a, 114 b may be any type of device configured to wirelessly interface
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with at least one of the WTRUs 102a, 102b, 102¢, 102d to facilitate access to one
or more communication networks, such as the core network 106, the Internet 110,
and/or the other networks 112.” Lee, [0041]. Lee further discloses that “the base
stations 114a, 114b may be a base transceiver station (BTS), a Node-B, an eNode
B, a Home Node B, a Home eNode B, a site controller, an access point (AP), a
wireless router, and the like.” Id.

Further, Lee discloses that “[t]he eNode-Bs® 140a, 140b, 140c may each
include one or more transceivers for communicating with the WTRUs 102a,
102b, 102c¢ over the air interface 116.” Lee, [0062].

b. [11a]: “a second transceiver module, to transmit a
second radio signal and a first radio signal;”

As discussed for claim [5a] and [5b], Lee’s base station transmits control
data B1(*“second radio signal”) and transport blocks TB1 and TB2 (“first radio
signal”) to the WTRU (UE). As discussed for [11pre], Lee further discloses that the
base station includes a transceiver (“second transceiver module”) for transmitting

and receiving wireless signals.

8 Lee discloses that the terms base station and eNode-B (eNB) (among other terms)

may be used interchangeably. Lee, [0082].
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Specifically, Lee discloses that “[t]he eNode-Bs 140a, 140b, 140c may each
include one or more transceivers for communicating with the WTRUs 102a, 102b,
102c over the air interface 116.” Lee, [0062]. Thus, the transceiver in Lee’s base
station transmits the control data B1 (“second radio signal”) and transport blocks
TB1 and TB2 (“first radio signal”), to the UE. Kakaes, §9170-171.

c. [11b]-[11K]

Limitations [11b]-[11k] are identical to limitations [1c]-[11] except for one
instance where “for determining” instead recites “to determine.” Thus, as discussed
for limitations [1c]-[11], Lee discloses these limitations. Kakaes, q/172-181.

Therefore, Lee discloses claim 11. Kakaes, 182.

12. Claim 12

a. Claim [12a]: “The base station device according to
claim 11, wherein the second transceiver module
transmits first information, the first information
being used for determining the first time point; or,”

As discussed above, Lee discloses claim 11. As discussed for claim [6a],
Lee’s base station transmits first information, the first information being used for
determining the first time point. Thus, the transceiver in Lee’s base station
“transmits first information, the first information being used for determining the

first time point.” Kakaes, 49183-184.
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b. Claim [12b]: “the second transceiver module receives
second information, the second information being
used for determining the first time point; or,”

Claim 12 includes “or” between claim [12a], [12b], and [12c], so only one of
the three limitations must be taught to satisfy claim 12. Brown v. 3M, 265 F.3d at
1351.

Nonetheless, as discussed for claim 7, Lee’s base station receives second
information, the second information being used for determining the first time point.
Thus, the transceiver in Lee’s base station “receives second information, the
second information being used for determining the first time point.” Kakaes, q185.

c. Claim [12c]: “the second transceiver module
transmits third information, the third information
being used for determining a candidate scheme for

the multi-antenna related receiving corresponding to
the G multicarrier symbols.”

Further, as discussed for claim 6[b], Lee’s base station transmits third
information, the third information being used for determining a candidate scheme
for the multi-antenna related receiving corresponding to the G multicarrier
symbols. Thus, the transceiver in Lee’s base station “transmits third information,
the third information being used for determining a candidate scheme for the multi-

antenna related receiving corresponding to the G multicarrier symbols.” Kakaes,

q186.
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B. Claims 1-12 Are Obvious Based on Chen in View of Lee
1. Independent Claim 1

a. [1pre]: “A method in a User Equipment (UE) for
wireless communication, comprising:”

To the extent the preamble is limiting, Chen discloses a method in a user
equipment (UE) for wireless communication. Kakaes, 44187-188. As shown in
annotated FIG. 1 below, Chen discloses a wireless network including “[a]
transmitting end device 11 [that] is a base station, and [a] receiving end device 12
[that] is a terminal.” Chen, 11; Chen Priority, [0118]. Chen explains that “[t]he
terminal may be a user terminal (or user equipment, UE), e.g., a terminal-side
device such as a mobile telephone, a tablet computer, a laptop computer, a personal
digital assistant (PDA), a mobile Internet device (MID), or a wearable device.” 1d.

i

/

Base Station /

N
D

Receiving end

Transmitting end

Chen, FIG. 1 (annotated); Chen Priority, FIG. 1.
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One wireless communication method described in Chen is a method
implemented by the receiving end device (UE) that includes, among other things,
“a receiving end device receiving a second message associated with a first message
from a transmitting end device,” as shown in FIG 2 below. Chen, 12; Chen

Priority, [0120]-[0122].

. . . . . = 201
A receiving end receives a second message associated with a first message from |/

a transmuthing end

Said receiving end determines, based on said second message, a target receiver 202
parameter for decodmg sad first message

X p—

Said recening end decodes said first message transmitted by said transmitting |/ <03

end based on said target recenver parameter

Chen, F1G. 2; Chen Priority, FIG. 2.

b. [1a]: “receiving a second radio signal;”

Chen discloses that the receiving end device (UE) receives a second message
(“second radio signal”) from the transmitting end device (base station). Kakaes,
4189; Chen, 12, FIGS. 2, 4; Chen Priority, [0120], [0123], FIGS. 2, 4. For
example, annotated FIG. 4 of Chen below illustrates three examples of time slots
including messages transmitted from the base station to the UE. Chen, 17-18, FIG.

4; Chen Priority, FIG. 4, [0150]-[0156]. In the middle slot shown below, Chen’s
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UE receives a second message that may carry “beam indication information.”

Kakaes, 9189.
Second message Second message
(beam indication information present) (beam indication information not present)

First part content of first message Second part content of first message

A

R\

e Gap«siot slot—pl€—slot—Pp
Chen, FIG. 4 (annotated); Chen Priority, FIG. 4.

Chen explains that the second message “may be understood as a message for
notifying the receiving end device of a receiver reference, e.g., a control message
or a scheduling message.” Chen, 12; Chen Priority, [0123]. Chen’s second
message, which can be a control message, constitutes the claimed “second radio
signal.” Kakaes, 9190.

c. [1b]: “receiving a first radio signal;”

Chen further discloses that the receiving end device (UE) receives a first
message (“first radio signal”) from the transmitting end device (base station).

Kakaes, 49191-192; Chen, 12, FIGS. 2, 4; Chen Priority, [0120], [0123], FIGS. 2,
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4. For example, in the middle slot shown in annotated FIG. 4 below, Chen’s UE

receives a first message.

Second message Second message
(beam indication information present) (beam indication information not present)

First part content of first message Second part content of first message

NI

i

I

L

N

Chen, FIG. 4 (annotated); Chen Priority, FIG. 4.

Chen explains that “said first message may be a signal, e.g., a data and/or
control message, that the transmitting end device needs to transmit to the receiving
end device; for example, said first message may be a downlink signal.” Chen, 12;
Chen Priority, [0123]. Chen discloses that the first message includes two parts,
where “because the first part content and the second part content belong to the
same message, the receiving end device may execute symbol-level processing
separately on the first part content and the second part content.” Chen, 17; Chen
Priority, [0152]. Chen also discloses that “[t]he first part of the first message

immediately follows the second message, i.e. with no gap between them, and the
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second part content of the first message is adjacent to the first part content, e.g., the
second slot shown in FIG. 4.” Chen, 17; Chen Priority, [0151]. Thus, Chen’s first
message, which can be a data message or downlink signal, constitutes the claimed
“first radio signal.” Kakaes, 4192.

d. [1c]: “wherein the first radio signal is transmitted
within a first time unit,”

As shown in annotated FIG. 4 below, Chen’s first message (“first radio

signal”) is transmitted within a single slot (“first time unit”). Kakaes, 4193.

Second message Second message
(beam indication information present) (beam indication information not present)

First part content of first message Second part content of first message

NI

i

I
|

R4

First time unit

Chen, FIG. 4 (annotated); Chen Priority, FIG. 4.
The *081 patent specification states that the “first time unit” can be “a time
slot.” 081 patent, 2:27. Thus, Chen’s slot constitutes the claimed “first time unit.”

Kakaes, §194.
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e. [1d]-[1e]: *“a first bit block is used for generating the
first radio signal, and the first radio signal comprises
G multicarrier symbols;”

As discussed above for claim [1b], Chen’s transmitting end device (base
station) transmits a first message, which can be a “data” message, to the receiving
end device (UE). Chen, 12; Chen Priority, [0123]. Chen teaches that “the first part
content and the second part content belong to the same message.” Chen 17; Chen
Priority 152. A POSITA would understand that a block of bits is used to generate
both the “first part content of the first message” and the “second part content of the
first message”, 1.e., of the claimed “first radio signal.” Kakaes, §9195-196. It was
well known to a POSITA that a data message may be generated using a bit block,
which is a group of bits. /d. (citing Ex. 1020 (75-36.212); Ex. 1019 (7S-36.211);
Rodermund, 958-65, 66-73; Lee, [0110], [0224]-[0230], FIGS. 13-14). For
example, as discussed above in Section VI.A.1.e, Lee discloses that data messages
may be generated by a Medium Access Control Protocol Data Unit (MAC PDU),
which is a well-known bit block. Kakaes, §9197-200; see also Lee, [0110], [0224]-
[0230], FIGS. 13-14.

Moreover, Chen discloses “symbol-level processing” of the first message
(“first radio signal”). For example, Chen discloses that “because the first part
content and the second part content belong to the same message, the receiving end

device may execute symbol-level processing separately on the first part content
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and the second part content.” Chen, 17; Chen Priority, [0152]. Thus, a POSITA
would have understood that Chen’s first message includes multiple symbols.
Kakaes, 9201. Further, a POSITA would have understood that Chen’s first
message includes a positive integer number of symbols, as there cannot be a
negative number of symbols, nor can there be fractions of symbols. /d.

Chen also discloses that the transmitting end device (base station) “LTE,
eNB, and 5G NR/NB” base stations. Chen, 11; Chen Priority, [0118]. It was well
known to a POSITA that LTE and 5G base stations use multicarrier symbols, e.g.,
OFDM symbols, to support communications for different carriers. Kakaes, 4202.
(citing Ex. 1019 (75-36.211), 59-62; citing Ex. 1020 (75-36.212), 87; Lee, [0079],
[0091], [0095], FIG. 2; Ex. 1006 (TR-25.892), 18). For example, as discussed
above in Section VI.A.1.f, Lee discloses a commonly used OFDM frame structure
that includes a positive integer number of OFDM symbols in a data message.
Kakaes, 49202-205; see also Lee, [0079], [0091], [0095], FIG. 2; Ex. 1006 (7R-
25.892), 18.

A POSITA would have been motivated to implement Lee’s teachings of a
data message generated by a bit block (e.g., MAC PDU) and using multicarrier
symbols (e.g., OFDM symbols) into Chen’s method. Kakaes, 206. Both Chen and
Lee disclose wireless communication systems where a base station transmits

control and data messages to the UE within a single time slot. See e.g., Chen, FIG.
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4; Chen Priority, FIG. 4; Lee, FIG. 12. Both Chen and Lee disclose that the data
includes multiple symbols in the time domain. Chen, 17; Chen Priority, [0152];
Lee, [0079]. Lee further discloses that the data is generated using a bit block, and
the multiple symbols are a positive integer number of multicarrier symbols. Lee,
[0079], [0091], [0095], [0110], [0224]-[0230], FIGS. 2, 13-14.

A POSITA would therefore have found it obvious to combine Chen and Lee
by implementing Lee’s use of a bit block and multicarrier symbols in Chen’s
method, because this was a well-known, conventional procedure, as taught by Lee.
Kakaes, 4207. A POSITA would have understood that Lee’s disclosure simply
provides additional details and explanation about how Chen’s data message is
generated and modulated in time and frequency domains, and, thus, would have
found it obvious to look to the conventional procedure described in Lee to
understand and implement the details not expressly described in Chen’s method.
ld.

A POSITA would have been motivated to implement Lee’s bit block and
multicarrier symbols in Chen’s method because of the well-known benefits of bit
block and multicarrier symbol transmission methods, for example, increased
bandwidth efficiency, increased speed, and low sensitivity to channel fading.
Kakaes, 9208. Thus, a POSITA would have been motivated to implement Lee’s bit

block and multicarrier symbols because of these well-known advantages provided
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by Lee’s method. 1d.; see KSR, 550 U.S. at 417 (“[1]f 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 is obvious
unless its actual application is beyond his or her skill.”), 421; Uber, 957 F.3d at
1338-41.

A POSITA would have had a reasonable expectation of success as it would
have been straightforward for a POSITA to implement Lee’s bit block and
multicarrier symbols in Chen’s method. Kakaes, 209. As mentioned above, Chen
and Lee include similar components that perform similar functions. Further, Lee
simply provides additional details and explanation about how Chen’s data message
is generated and modulated in time and frequency domains. /d. Thus, it would have
been straightforward to implement Lee’s bit block and multicarrier symbols in
Chen’s existing method. /d.

f. [1f]: “the second radio signal is transmitted within the
first time unit, and”

As shown in annotated FIG. 4 below, Chen’s second message (“second
radio signal”) is transmitted within the same slot (“first time unit”) as the first

message (“first radio signal™). Chen, FI1G. 4; Chen Priority, FIG. 4; Kakaes, §210.
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Second message Second message
(beam indication information present) (beam indication information not present)

First part content of first message Second part content of first message

A

N

First time unit

Chen, FIG. 4 (annotated); Chen Priority, FIG. 4.
g. [1g]: “the second radio signal is used for determining

a time-domain resource occupied by the G
multicarrier symbols;”

Chen discloses that the second message (“second radio signal”) is used for
determining a time-domain resource occupied by the first message (“first radio
signal”). Kakaes, 99211-215. For example, Chen discloses that “said second
message may be understood as a message for notifying the receiving end device of
a receiver reference, e.g., a control message or a scheduling message.” Chen, 12;
Chen Priority, [0123].

It was well known that a control message provides, among other things,
control information associated with a data message. Kakaes, 9212. Further, it was

well known that the control information includes, among other things, scheduling
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information and time-domain resource information for determining the time-
domain resource of symbols in data transmission schemes such as Chen’s. Id.
Indeed, Chen specifically states that the second message may be a “scheduling
message” for the first message. Chen, 12; Chen Priority, [0123]. Thus, a POSITA
would have understood that Chen’s control message and/or scheduling message
includes information indicating a time-domain resource occupied by Chen’s data
message (“first message”). Kakaes, §4212-214.

Further, as discussed for claim [1e], Chen/Lee’s method includes G
multicarrier symbols. Thus, the control message in Chen/Lee’s method is “used for
determining a time-domain resource occupied by the G multicarrier symbols.”
Kakaes, 9215.

h. [1h]: “as for any one given multicarrier symbol of the
G multicarrier symbols, the multi-antenna related
receiving for the given multicarrier symbol is related
to the relative position of a time-domain resource

occupied by the given multicarrier symbol with
respect to a first time point in time domain;”

Chen’s receiving end device (UE) is a multi-antenna system. Kakaes, §216.
For example, Chen’s background section describes that “all communications
devices now support multiple antenna systems. For example, they support as many
as 128, 256, or 512 antenna units and as many as 128, 256, or 512 transceiver

units, wherein each antenna unit connects to one transceiver unit.” Chen, 1; Chen
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Priority, [0002]. Chen further explains that this multi-antenna system “support[s]
multiple wave beams, and the coverages of different wave beams may vary.” Id.
Moreover, the rest of the disclosure in Chen is directed to improving such multi-
antenna systems. See generally Chen; Chen Priority.

Chen also discloses switching a receiver parameter at the receiving end
device (UE). Chen, 13; Chen Priority, [0128]. For example, as shown in annotated
FIG. 4 below, Chen discloses a time point (“first time point™) at which the

receiver parameter is switched to a target receiver parameter.

Second message Second message
(beam indication information present) (beam indication information not present)

First part content of first message Second part content of first message

AR R

N/

Chen, FIG. 4 (annotated); Chen Priority, FIG. 4.

Specifically, Chen discloses that “a reception beam indicated by the
parameter indication information may be a receiver parameter different from the

receiver parameter currently used by the receiving end device; at this time, the
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receiving end device needs to switch the receiver parameter.” Chen, 13; Chen
Priority, [0128]. Chen also discloses that “the target receiver parameter may be a
relevant parameter of a receiver in the receiving end device,” including, e.g., a
“reception beam.” Chen, 12; Chen Priority, [0124]. Chen further explains that
“[t]o take a target reception beam as an example of a target receiver parameter,
determining the target reception beam for decoding said first message, as described
above, may be as follows: selecting one or more reception beams from among a
plurality of reception beams (Rx beams) of the receiving end device.” /d.
Moreover, as discussed for claim [1e], Chen/Lee’s method includes G
multicarrier symbols in the first message. Thus, as shown in annotated FIG. 4
above, Chen/Lee’s method discloses that, for any one given multicarrier symbol of
the G multicarrier symbols, the multi-antenna related receiving (e.g., the reception
beam) for the given multicarrier symbol is related to the relative position of a time-
domain resource occupied by the given multicarrier symbol with respect to the first
time point in the time domain. Kakaes, 4219. This is because, in FIG. 4, when the
given multicarrier symbol is before the first time point (e.g., in the first part of the
first message), a default beam (or the current beam used for reception of the
control message) is used for receiving the given multicarrier symbol, and when the

given multicarrier symbol is behind the first time point (e.g., in the second part of
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the first message), a target beam is used for receiving the given multicarrier
symbol. /d.
i. [1i]: “when the time-domain resource occupied by the
given multicarrier symbol is behind the first time
point, the second radio signal is used for determining

the multi-antenna related receiving for the given
multicarrier symbol; and”

As discussed for claim [1h], Chen/Lee’s method discloses that, when the
time-domain resource occupied by the given multicarrier symbol is behind the first
time point, the receiver parameter (e.g., reception beam) of the receiving end
device (UE) is switched based on the parameter indication information included in
the second message (“second radio signal”). Kakaes, 9220. In particular, as shown
in annotated FIG. 4 below, Chen discloses that “said second message may include
or not include the parameter indication information; if it does include it, then the
receiver parameter indicated by the parameter indication information serves as said
target receiver parameter.” Chen, 13; Chen Priority, [0128]. Chen further
discloses that “a reception beam indicated by the parameter indication information
may be a receiver parameter different from the receiver parameter currently used
by the receiving end device; at this time, the receiving end device needs to switch

the receiver parameter.” /d.
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Second message Second message
(beam indication information present) (beam indication information not present)
& — g

First part content of first message Second part content of first message

UNRARARAMARAAR,

s

Chen, F1G. 4 (annotated); Chen Priority, FIG. 4.

Thus, Chen/Lee’s method discloses that, when the time-domain resource
occupied by the given multicarrier symbol is behind the first time point, the second
message (“second radio signal”) is used for determining the multi-antenna related
receiving (e.g., the reception beam) for the given multicarrier symbol. Kakaes,

°21.

je [1j]: “when the time-domain resource occupied by the
given multicarrier symbol is before the first time
point, the multi-antenna related receiving for the
given multicarrier symbol is related to the multi-
antenna related receiving for the second radio
signal;”

As also discussed for claim [1h], Chen/Lee’s method discloses that, when
the time-domain resource occupied by the given multicarrier symbol is before the

first time point, the default receiver parameter that is used for transmitting the
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second message (“second radio signal”) is used for the given multicarrier symbol.
For example, Chen discloses that “the default receiver parameter may be the
receiver parameter currently used by the receiving end device for rapid decoding
of the message transmitted by the transmitting end device.” Chen, 13; Chen
Priority, [0128]. As shown in FIG. 4 below, the reception of the second message
occurs immediately before the reception of the first message. Thus, the “currently
used” receiver parameter in Chen is the receiver parameter used for the second

message. Kakaes, §222.

Second message Second message
(beam indication information present) (beam indication information not present)

First part content of first message Second part content of first message

IARARRRRARMN,

N

Chen, F1G. 4 (annotated); Chen Priority, FIG. 4.

Accordingly, Chen/Lee’s method discloses that, when the time-domain
resource occupied by the given multicarrier symbol is before the first time point,

the multi-antenna related receiving (e.g., the reception beam) for the given
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multicarrier symbol of the first message (“first radio signal) is related to the multi-
antenna related receiving for the second message (“the second radio signal”™).

Kakaes, 9223.

k. [1Kk]: “the first time point is one time point within the
first time unit; and”

As shown in annotated FIG. 4 below, Chen discloses that the receiver
parameter switching point (“first time point”) is one time point within the single
slot (“first time unit”). Kakaes, §224; see also Chen, 13 (“at this time, the

receiving end device needs to switch the receiver parameter”); Chen Priority,

[0128].
Second message Second message
(beam indication information present) (beam indication information not present)

First part content of first message Second part content of first message

AR

N

Chen, FIG. 4 (annotated); Chen Priority, FIG. 4.
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L. [11]: “G is a positive integer.”
As discussed above for claim [1e], Chen/Lee’s method includes a positive
integer number G of multicarrier OFDM symbols. Kakaes, 9225.
Thus, Chen and Lee render obvious claim 1. Kakaes, 4226.

2. Claim 2
a. [2a]: “The method according to claim 1, comprising:
receiving first information, wherein the first
information is used for determining the first time
point; or,”

As discussed above, Chen and Lee render obvious claim 1. Further, Chen’s
receiving end device (UE) receives “first information” from the transmission end
device (base station) that is used for determining the first time point. Kakaes,
19227-231.

For example, as discussed above for claims [1h]-[1j], Chen discloses that the
receiving end device switches the receiver parameter (reception beam) to a target
receiver parameter when the second message includes “parameter indication
information.” Specifically, Chen discloses that “a reception beam indicated by the
parameter indication information may be a receiver parameter different from the
receiver parameter currently used by the receiving end device; at this time, the

receiving end device needs to switch the receiver parameter.” Chen, 13; Chen

Priority, [0128]. One specific example of “parameter indication information”
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disclosed by Chen is “beam indication information.” Chen, FIG. 4; Chen Priority,
FIG. 4.

Further, as discussed for claim [1g], Chen’s control/scheduling message
includes scheduling information and time/frequency information for the data
message.

The *081 patent states that the claimed “first information” indicates “the first
time point” either “explicitly” or “implicitly.” 081 patent, 5:40-43. Thus, just like
the 081 patent, a POSITA would have understood that Chen’s parameter
indication information (e.g., beam indication information), scheduling information,
and time/frequency information constitutes the claimed “first information” used for
determining the “first time point.” Kakaes, 4231.

b. [2b]: “receiving third information, ....”

Claim 2 includes an “or” between claim [2a] and [2b], so the above-

discussed teachings of claim [2a] are sufficient to satisfy claim 2. Brown v. 3M,

265 F.3d at 1351.
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3. Claim 3
a. “The method according to claim 2 comprising:
transmitting second information, wherein the second
information is used for determining the first time
point.”

As discussed above, Chen and Lee render obvious claim 2. Chen does not
explicitly disclose transmitting second information that is used for determining the
first time point. But, as discussed above in Section VI.A.3, Lee discloses that a
WTRU (UE) transmits receiver beamforming capability (“second information™) to
the base station that is used to determine a beam switching time (“first time
point”). See Lee, [0144], [0149], [0159], [0196].

A POSITA would have found it obvious to combine Chen and Lee by
adopting Lee’s transmitting of beamforming capability in Chen’s method because
it was well known to consider the UE’s beamforming capability in determining the
beam switching point, as taught by Lee. Kakaes, 4234. Both Chen and Lee disclose
wireless communication systems where a base station transmits control and data
messages to the UE within a single time slot. See e.g., Chen, FIG. 4; Chen Priority,
FIG. 4; Lee, FIG. 12. Both Chen and Lee disclose switching a reception beam for

UE during the transmission of the data message. Id. Lee further discloses that the

UE transmits beamforming capability to the base station and the UE’s
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beamforming capability is used for determining the beam switching point. Kakaes,
91234.

A POSITA would have been motivated to implement Lee’s method of
transmitting UE beamforming capability in Chen’s method because it would
improve the efficiency of the communications between the UE and the base
station. Kakaes, 4235. For example, as Lee explains, “[a] transmission mode may
be determined based on the beamforming capability of a [UE] which may include
the number of RF chains, number of receive beams, and/or beam switching time.”
Lee, [0196]. Further, the UE may indicate a “required guard period” or “gap” for
the receiver beamforming adaptation (Lee, [0157], [0159]), which the base station
may factor into the selection of the beam switching point. Kakaes, 4235. Thus, a
POSITA would have been motivated to implement Lee’s method because of the
advantages provided by Lee’s method. Id.; see KSR, 550 U.S. at 417, 421; Uber,
957 F.3d at 1338-41.

A POSITA would have had a reasonable expectation of success as it would
have been straightforward for a POSITA to implement Lee’s teachings in Chen’s
method. Kakaes, §236. As mentioned above, Chen and Lee include similar
components that perform similar functions. Chen’s UE is also already designed to
transmit various signals to the base station. /d. And therefore, it would have been

straightforward to implement Lee’s teachings to Chen’s existing method. /d.
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4. Claim 4

a. “The method according to claim 1 comprising:
transmitting second information; wherein the second
information is used for determining the first time
point.”

Claim 4 recites the same additional limitation as claim 3, except that claim 4
depends from claim 1 instead of claim 2. Thus, for at least the same reasons as

claim 3, Chen and Lee render obvious claim 4. Kakaes, 9237.

5. Independent Claim 5

a. [Spre]: “A method in a base station device for wireless
communication, comprising:”

As discussed for claim [1pre], Chen discloses a wireless communication
system and methods of a receiving end device (UE) in communication with a
transmitting end device (base station). Chen, 11, FIG. 1; Chen Priority, [0118],
FIG. 1. Likewise, Chen also discloses the corresponding system and methods
performed by the transmitting end device (base station). See id.; Kakaes, §238-
239.

For example, Chen discloses a method implemented in a transmitting end
device (base station) that includes, among other things, “a transmitting end device
transmitting a second message associated with a first message to a receiving end

device,” and “said transmitting end device transmitting said first message to said
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receiving end device,” as shown in FIG. 7 below. Chen, 21; Chen Priority, [0177]-
[0179].
A transmitting end transmits a second message associated with a first message |/~ /0!

to a receiving end

|

702
Said transmitting end transmits said first message to said receiving end f

Chen, F1G. 7; Chen Priority, FIG. 7.

b. [Sa]: “transmitting a second radio signal;”

As discussed for claim [1a], Chen’s receiving end device (UE) receives a
second message (“second radio signal) from the transmitting end device (base
station). Chen, 12, FIGS. 2, 4; Chen Priority, [0120], [0123], FIGS. 2, 4. Thus,
Chen also discloses the base station “transmitting a second radio signal.” Kakaes,
9240; see also Chen, 21; Chen Priority, [0177]-[0179].

c. [Sb]: “transmitting a first radio signal;”

As discussed for claim [1b], Chen’s UE receives a first message (“first radio
signal”) from the transmitting end device (base station). Chen, 12, 17, FIG. 4;
Chen Priority, FIG. 4, [0123], [0151], [0152]. Thus, Chen also discloses the
transmitting end device (base station) “transmitting a first radio signal.” Kakaes,

9241; see also Chen, 21; Chen Priority, [0177]-[0179].
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d. [Sc]-[51]

Limitations [5c¢]-[5]] are identical to limitations [1c]-[11] except for one
instance where “for determining” instead recites “to determine.” Thus, as discussed
for limitations [1c]-[11], Chen discloses or Chen and Lee render obvious these
limitations. Kakaes, 99242-251.

Therefore, Chen and Lee render obvious claim 5. Kakaes, 4252.

6. Claim 6

a. [6a]: “The method according to claim 5, comprising:
transmitting first information, wherein the first
information is used for determining the first time
point; or,”

As discussed above, Chen and Lee render obvious claim 5. As discussed for
claim [2a], Chen teaches the receiving end device (UE) receiving from the
transmitting end device (base station), first information, wherein the first
information is used for determining the first time point. Thus, Chen also teaches
the transmitting end device (base station) “transmitting first information, wherein

the first information is used for determining the first time point.” Kakaes, §4253-

254.
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b. [6b]: “transmitting third information, ....”

Claim 6 includes an “or” between claim [6a] and [6b], so the above-
discussed teachings of claim [6a] are sufficient to satisfy claim 6. Brown v. 3M,
265 F.3d at 1351.

7. Claim 7

a. “The method according to claim 6 comprising:
receiving second information, wherein the second
information is used for determining the first time
point.”

As discussed above, Chen and Lee render obvious claim 6. As discussed for
claim 3, Chen and Lee render obvious the receiving end device (UE) transmitting
to the transmitting end device (base station), second information, wherein the
second information is used for determining the first time point. Thus, Chen and Lee
also render obvious the transmitting end device (base station) “receiving second
information, wherein the second information is used for determining the first time

point.” Kakaes, 4256.

8. Claim 8

a. “The method according to claim 5, comprising:
receiving second information; wherein the second
information is used for determining the first time
point.”

As discussed above, Chen and Lee render obvious claim 5. Claim 8 recites

the same additional limitation as claim 7, except that claim 8 depends from claim 5
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instead of claim 6. Thus, for at least the same reasons as claim 7, Chen and Lee
render obvious claim 8. Kakaes, §257.

9. Independent Claim 9

a. [9pre]: “A UE for wireless communication,
comprising:”

As discussed for claim [1pre], Chen discloses a wireless communication
system and methods implemented by a receiving end device (UE) in
communication with a transmitting end device (base station). Chen, 11, FIG. 1;
Chen Priority, [0118], FIG. 1.

Chen further discloses the structure of the receiving end device (UE) and
how it is used for wireless communication. Kakaes, §9258-259. As shown in FIG.
12 below, Chen’s receiving end device (UE) “comprises a processor 1200, a
transceiver 1210, memory 1220, a user interface 1230, and a bus interface.” Chen,

27-28, FIG. 12; Chen Priority, [0246]-[0252], FIG. 12.
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/- 1200
210
Processor Qﬁ /-.‘
/—I 120 Bus interface C:ﬁ Transcerver

Memory Q_D

/—'] 230

User interface

Chen, FIG. 12; Chen Priority, FIG. 12.

b. [9a]: “a first transceiver module, to receive a second
radio signal and a first radio signal;”

As discussed for claim [1a] and [1b], Chen’s receiving end device (UE)
receives a second message (“second radio signal”) and a first message (“first radio
signal”) from a transmitting end device (base station). As discussed for [9pre],
Chen further discloses that the receiving end device (UE) includes a transceiver
1210.

Chen discloses that the transceiver 1210 includes “multiple components, i.e.,
... a transmitter and a receiver, and provide[s] units for communicating over a
transmission medium with various other apparatuses.” Chen, 27-28; Chen Priority,
[0252]. Chen also discloses “the receiving end device receiving, via the transceiver

1210, a second message associated with a first message from a transmitting end
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device,” and that “the transceiver 1210 is [configured] for receiving and
transmitting data under the control of the processor 1200.” Chen, 27; Chen
Priority, [0248], [251].

Further, as shown in FIG. 8 below, Chen discloses a receiving end device
(UE) 800 that includes “a first receiving module 801, which is [configured] for
receiving a second message associated with a first message from a transmitting end

device.” Chen, 23; Chen Priority, [0197]-[0200].

/800
First receiving f 801

module

Determining f o

module

|

Decoding _ 803
module

Receiving end

Chen, FIG. 8; Chen Priority, FIG. 8.
Thus, a POSITA would have understood that the transceiver 1210 and/or
first receiving module 801 in Chen’s receiving end device (UE) receives the
second message (“second radio signal) and the first message (“first radio signal”),

from the transmitting end device (base station Kakaes, 44260-263.
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c. [9b]-[9K]

Limitations [9b]-[9k] are identical to limitations [1c]-[11] except for one
instance where “for determining” instead recites “to determine.” Thus, as discussed
for limitations [1c]-[11], Chen discloses or Chen and Lee render obvious these
limitations. Kakaes, 99264-273.

Therefore, Chen and Lee render obvious claim 9. Kakaes, 4274.

10. Claim 10

a. [10a]: “The UE according to claim 9, wherein the first
transceiver module receives first information, the first
information being used for determining the first time
point; or,”

As discussed above, Chen and Lee render obvious claim 9. As discussed for
claim [2a], Chen’s receiving end device (UE) receives first information, the first
information being used for determining the first time point. Thus, a POSITA would
have understood that the transceiver 1210 and/or first receiving module 801 in

Chen’s receiving end device (UE) “receives first information, the first information

being used for determining the first time point.” Kakaes, §4275-276.
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b. [10b]-[10c¢]: “the first transceiver module transmits
second information, the second information being
used for determining the first time point; or, ....”

Claim 10 includes “or” between claim [10a], [10b], and [10c], so only one of
the three limitations must be taught to satisfy claim 10. Brown v. 3M, 265 F.3d at
1351.

Nonetheless, as discussed for claim 3, Chen/Lee’s receiving end device (UE)
transmits second information, the second information being used for determining
the first time point. Thus, a POSITA would have understood that the transceiver
1210 and/or first receiving module 801 in Chen/Lee’s receiving end device (UE)
“transmits second information, the second information being used for determining
the first time point.” Kakaes, 4277.

11. Independent Claim 11

a. [11pre]: “A base station device for wireless
communication, comprising:”

As discussed for claim [5pre], Chen discloses a wireless communication
system in which a receiving end device (UE) communicates with a transmitting
end device (base station). Chen, 11, FIG. 1; Chen Priority, [0118], FIG. 1. Chen
also discloses methods implemented by the transmitting end device (base station)
in communication with the UE. Chen, 21, FIG. 7; Chen Priority, [0177]-[0179],

FIG. 7.
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Chen further discloses the structure of the transmitting end device (base
station) and how it is used for wireless communication. Kakaes, 49279-280. As
shown in FIG. 13 below, Chen discloses a transmitting end device (base station)
that “comprises a processor 1300, a transceiver 1310, memory 1320, a user

interface 1330, and a bus interface.” Chen, 30; Chen Priority, [0279]-[0284].

/_ 1300
JH0
Processor M /_; :

/—l 320 Bus mterface QZD Transcerver

Memory Q_D
T

Uszer interface

Chen, FIG. 13; Chen Priority, FIG. 13.

b. [11a]: “a second transceiver module, to transmit a
second radio signal and a first radio signal;”

As discussed for claim [5a] and [5b], Chen’s transmitting end device (base
station) transmits the second message (“second radio signal”) and the first message
(“first radio signal”) to the receiving end device (UE). As discussed for [11pre],
Chen further discloses that the base station includes a transceiver (“second

transceiver module™) for transmitting and receiving wireless signals.
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Specifically, Chen discloses that “[t]he transceiver 1310 may have multiple
components, i.e., may include a transmitter and a receiver, and provide units for
communicating over a transmission medium,” and “transmit[] said first message
via said transceiver 1310 to said receiving end device.” Chen, 30-31; Chen
Priority, [0282], [0284].

Chen further discloses a transmitting end device 1000 that includes “a first
transmitting module 1001, which is used by the transmitting end device for
transmitting a second message associated with a first message to a receiving end
device,” and “a second transmitting module 1002, which is for transmitting said
first message to said receiving end device.” Chen, 25; Chen Priority, [0226]-
[0230].

7 1000

1001

First transmitting |/
module

Second trﬂnsmiﬂingr__ /_ 1002

module

Transmitting end

Chen, FIG. 10; Chen Priority, FIG. 10.
Thus, a POSITA would have understood that the transceiver 1310 and/or the

combination of the first transmitting module 1001 and the second transmitting
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module 1002 in Chen’s transmitting end device (base station) transmits the second
message (“second radio signal”) and the first message (‘“first radio signal™) to the
receiving end device (UE). Kakaes, §9281-284.

c. [11b]-[11K]

Limitations [11b]-[11k] are identical to limitations [1c]-[11] except for one
instance where “for determining” instead recites “to determine.” Thus, as discussed
for limitations [1c]-[11], Chen discloses or Chen and Lee render obvious these
limitations. Kakaes, 4285-294.

Therefore, Chen and Lee render obvious claim 11. Kakaes, 49295.

12. Claim 12

a. Claim [12a]: “The base station device according to
claim 11, wherein the second transceiver module
transmits first information, the first information
being used for determining the first time point; or,”

As discussed above, Chen and Lee render obvious claim 11. As discussed
for claim [6a], Chen’s transmitting end device (base station) transmits first
information, the first information being used for determining the first time point.
Thus, a POSITA would have understood that the transceiver in Chen’s transmitting
end device (base station) “transmits first information, the first information being

used for determining the first time point.” Kakaes, §9296-297.
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b. Claim [12b]-[12¢]: “the second transceiver module
receives second information, the second information
being used for determining the first time point;
or,...”

Claim 12 includes “or” between claim [12a], [12b], and [12c¢], so only one of
the three limitations must be taught to satisfy claim 12. Brown v. 3M, 265 F.3d at
1351.

Nonetheless, as discussed for claim 7, Chen/Lee’s transmitting end device
(base station) receives second information, the second information being used for
determining the first time point. Thus, a POSITA would have understood that the
transceiver in Chen/Lee’s transmitting end device (base station) “receives second
information, the second information being used for determining the first time
point.” Kakaes, 4299.

VII. DISCRETIONARY DENIAL IS NOT WARRANTED
A. Denial of Institution Is Not Warranted Under Fintiv

Fintiv and the Office’s interim guidelines dated June 21, 2022 (“Interim
Procedures”) require institution. Factor 6 requires institution because Petitioner
presents a compelling unpatentability challenge; Factors 3 and 4 favor institution;
and Factors 1, 2, and 5 are, at worst, neutral.

Factor 3 favors institution because Petitioner acted diligently and almost no

parallel investment has occurred. Patent Owner served infringement contentions
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only last month. Ex. 1018. Fact discovery opened only this month, and will not
close until February 2024, with expert discovery closing March 2024. Ex. 1017, 3.
The parties will not begin claim construction until August 2023 and the hearing
will not take place until December 2023. /d.

Factor 4 favors institution because this petition challenges claims 5-8, 11,
and 12, which are not involved in the litigation. Moreover, Petitioner has not
served invalidity contentions, so no overlap currently exists. Petitioner reserves the
right to submit a stipulation after serving invalidity contentions.

Regarding Factors 1, 2, and 5, Patent Owner filed its Complaint against
Petitioner on June 1, 2022. Ex. 1015. No stay has been requested, trial is currently
scheduled for June 24, 2024, and the median time-to-trial in the Eastern District of
Texas is 24.5 months, so trial is projected to occur, at the earliest, in June or July
2024. Ex. 1017, 1; Ex. 1016, 35. A FWD is anticipated in August 2024, about one
month after trial ends. In these circumstances, Factors 1, 2, and 5 are at worst
neutral. Protect Animals with Satellites v. OnPoint Sys., [IPR2021-01483, Paper 11
at 12-13, 17 (Mar. 4, 2022). Indeed, the Board has instituted with far more time
between trial and FWD. See NetNut v. Bright Data, IPR2021-01492, Paper 12 at 9-
16 (Mar. 21, 2022) (instituting IPR without stipulation and co-pending trial date
six months before FWD); Protect Animals, IPR2021-01483, Paper 11 at 18 (same

but trial date one month before FWD); Interim Procedures, 8.
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Denial of institution is not warranted under Fintiv.

B. Denial of Institution Is Not Warranted Under 35 U.S.C. § 325(d)

No other proceedings involving the *081 patent are currently pending or
have been brought before the Patent Office. Additionally, the asserted prior art
references (Lee and Chen) were not before the Examiner. Thus, the same or
substantially the same prior art or arguments have not been previously presented to
the Patent Office and denial of institution is not warranted under § 325(d).

VIII. MANDATORY NOTICES
A. Real Party-in-Interest

The real parties-in-interest are Samsung Electronics Co., Ltd., and Samsung
Electronics America, Inc.

B. Related Matters

Apex asserted the 081 patent in the following litigations: Apex Beam
Technologies LLC v. Samsung Electronics Co., Ltd. et al., Case No. 2:22-cv-
00188-JRG (E.D. Tex.); Apex Beam Technologies LLC v. ZTE Corporation, Case
No. 2:22-cv-00031-JRG-RSP (E.D. Tex.); Apex Beam Technologies LLC v.
OnePlus Technology (Shenzhen) Co., Ltd., Case No. 2:22-cv-00032-JRG (E.D.
Tex.); and Apex Beam Technologies LLC v. TCT Mobile International Limited et

al., Case No. 2:21-cv-00438-JRG (E.D. Tex.).
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The ’081 patent is related to pending U.S. Patent Application No.
17/079,539. The *081 patent is also related to CN 109391300 B and CN
112600653 A.

C. Lead and Backup Counsel, and Service Information

Lead Counsel Backup Counsel

Joshua L. Goldberg, Reg. No. 59,369 | Kevin D. Rodkey, Reg. No. 65,506
joshua.goldberg@finnegan.com kevin.rodkey@finnegan.com
Finnegan, Henderson, Farabow, Finnegan, Henderson, Farabow,

Garrett & Dunner, LLP Garrett & Dunner, LLP
901 New York Avenue NW 271 17th Street NW
Washington, DC 20001-4413 Suite 1400
Phone: 202-408-6092 Atlanta, GA 30363-6209
Fax: 202-408-4400 Phone: 404-653-6484

Fax: 404-653-6444

Nicholas A. Cerulli, Reg. No. 71,900

nicholas.cerulli@finnegan.com

Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

901 New York Avenue NW

Washington, DC 20001-4413

Phone: 202-408-4248

Fax: 202-408-4400

Mingji Jin, Reg. No. 69,674

mingji.jin@finnegan.com

Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

901 New York Avenue NW

Washington, DC 20001-4413

Phone: 202-408-6020

Fax: 202-408-4400
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Chen Zang, Reg. No. L1002

chen.zang@finnegan.com

Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

901 New York Avenue NW

Washington, DC 20001-4413

Phone: 202-408-4416

Fax: 202-408-4400

Yi Yu, Reg. No. 69,397

yi.yu@finnegan.com

Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

1875 Explorer Street

Reston, VA 20190-6023

Phone: 571-203-2479

Fax: 202-408-4400

Please address all correspondence to counsel at the addresses above.

Petitioner consents to electronic service by email at the above email addresses.

IX. GROUNDS FOR STANDING

Petitioner certifies that the 081 patent is available for IPR and that

Petitioner is not barred or estopped from requesting IPR challenging the patent

claims on the grounds identified herein.
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X. CONCLUSION
For the reasons set forth above, Petitioner requests institution of IPR and

cancellation of each challenged claim. The Office may charge any required fees to

Deposit Account No. 06-0916.

Dated: February 28, 2023 By: /Joshua L. Goldberg/
Joshua L. Goldberg, Lead Counsel
Reg. No. 59,369
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CLAIMS APPENDIX

[1pre] A method in a User Equipment (UE) for wireless communication,

comprising:

[1a] receiving a second radio signal;

[1b] receiving a first radio signal;

[1c] wherein the first radio signal is transmitted within a first time unit,

[1d] a first bit block is used for generating the first radio signal, and

[1e] the first radio signal comprises G multicarrier symbols;

[1f] the second radio signal is transmitted within the first time unit, and

[1g] the second radio signal is used for determining a time-domain resource
occupied by the G multicarrier symbols;

[1h] as for any one given multicarrier symbol of the G multicarrier symbols,
the multi-antenna related receiving for the given multicarrier symbol
is related to the relative position of a time-domain resource occupied
by the given multicarrier symbol with respect to a first time point in
time domain;

[1i] when the time-domain resource occupied by the given multicarrier
symbol is behind the first time point, the second radio signal is used
for determining the multi-antenna related receiving for the given

multicarrier symbol; and
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[1j] when the time-domain resource occupied by the given multicarrier
symbol is before the first time point, the multi-antenna related
receiving for the given multicarrier symbol is related to the multi-
antenna related receiving for the second radio signal;

[1K] the first time point is one time point within the first time unit; and

[11] G is a positive integer.

2. [2a] The method according to claim 1, comprising:
receiving first information, wherein the first information 1s used for
determining the first time point; or,
[2b] receiving third information, wherein the third information is used for
determining a candidate scheme for the multi-antenna related

receiving corresponding to the G multicarrier symbols.

3. The method according to claim 2 comprising:
transmitting second information, wherein the second information is used for

determining the first time point.

4. The method according to claim 1 comprising:

transmitting second information;
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wherein the second information is used for determining the first time point.

[Spre] A method in a base station device for wireless communication,

comprising:

[Sa] transmitting a second radio signal;

[Sb] transmitting a first radio signal;

[Sc] wherein the first radio signal is transmitted within a first time unit,

[Sd] a first bit block is used for generating the first radio signal, and

[Se] the first radio signal comprises G multicarrier symbols;

[5f] the second radio signal is transmitted within the first time unit, and

[Sg] the second radio signal is used for determining a time-domain resource
occupied by the G multicarrier symbols;

[Sh] as for any one given multicarrier symbol of the G multicarrier symbols,
the multi-antenna related receiving for the given multicarrier symbol
is related to the relative position of a time-domain resource occupied
by the given multicarrier symbol with respect to a first time point in
time domain;

[Si] when the time-domain resource occupied by the given multicarrier

symbol is behind the first time point, the second radio signal is used to
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determine the multi-antenna related receiving for the given
multicarrier symbol; and

[Sj] when the time-domain resource occupied by the given multicarrier
symbol is before the first time point, the multi-antenna related
receiving for the given multicarrier symbol is related to the multi-
antenna related receiving for the second radio signal;

[SK] the first time point is one time point within the first time unit; and

[S1] G is a positive integer.

6. [6a] The method according to claim 5, comprising:
transmitting first information, wherein the first information is used for
determining the first time point; or,
[6b] transmitting third information, wherein the third information is used for
determining a candidate scheme for the multi-antenna related

receiving corresponding to the G multicarrier symbols.

7. The method according to claim 6 comprising:
receiving second information, wherein the second information is used for

determining the first time point.
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8. The method according to claim 5, comprising:
receiving second information;

wherein the second information is used for determining the first time point.

9. [9pre] A UE for wireless communication, comprising:

[9a] a first transceiver module, to receive a second radio signal and a first
radio signal;

[9b] wherein the first radio signal is transmitted within a first time unit,

[9¢c] a first bit block is used for generating the first radio signal, and

[9d] the first radio signal comprises G multicarrier symbols;

[9¢] the second radio signal is transmitted within the first time unit, and

[9f] the second radio signal is used for determining a time-domain resource
occupied by the G multicarrier symbols;

[9¢g] as for any one given multicarrier symbol of the G multicarrier symbols,
the multi-antenna related receiving for the given multicarrier symbol
is related to the relative position of a time-domain resource occupied
by the given multicarrier symbol with respect to a first time point in
time domain;

[9h] when the time-domain resource occupied by the given multicarrier

symbol is behind the first time point, the second radio signal is used to
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determine the multi-antenna related receiving for the given
multicarrier symbol; and

[9i] when the time-domain resource occupied by the given multicarrier
symbol is before the first time point, the multi-antenna related
receiving for the given multicarrier symbol is related to the multi-
antenna related receiving for the second radio signal;

[9j] the first time point is one time point within the first time unit; and

[9Kk] G is a positive integer.

10. [10a] The UE according to claim 9,

wherein the first transceiver module receives first information, the first
information being used for determining the first time point; or,

[10b] the first transceiver module transmits second information, the second
information being used for determining the first time point; or,

[10c] the first transceiver module receives third information, the third
information being used for determining a candidate scheme for the
multi-antenna related receiving corresponding to the G multicarrier

symbols.

11. [11pre] A base station device for wireless communication, comprising:
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[11a] a second transceiver module, to transmit a second radio signal and a
first radio signal;

[11b] wherein the first radio signal is transmitted within a first time unit,

[11c] a first bit block is used for generating the first radio signal, and

[11d] the first radio signal comprises G multicarrier symbols;

[11e] the second radio signal is transmitted within the first time unit, and

[11f] the second radio signal is used for determining a time-domain resource
occupied by the G multicarrier symbols;

[11g] as for any one given multicarrier symbol of the G multicarrier
symbols, the multi-antenna related receiving for the given multicarrier
symbol is related to the relative position of a time-domain resource
occupied by the given multicarrier symbol with respect to a first time
point in time domain;

[11h] when the time-domain resource occupied by the given multicarrier
symbol is behind the first time point, the second radio signal is used to
determine the multi-antenna related receiving for the given
multicarrier symbol; and

[11i] when the time-domain resource occupied by the given multicarrier

symbol is before the first time point, the multi-antenna related
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receiving for the given multicarrier symbol is related to the multi-
antenna related receiving for the second radio signal;
[11j] the first time point is one time point within the first time unit; and

[11K] G is a positive integer.

12. [12a] The base station device according to claim 11,

wherein the second transceiver module transmits first information, the first
information being used for determining the first time point; or,

[12b] the second transceiver module receives second information, the
second information being used for determining the first time point; or,

[12¢] the second transceiver module transmits third information, the third
information being used for determining a candidate scheme for the
multi-antenna related receiving corresponding to the G multicarrier

symbols.
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CERTIFICATION OF WORD COUNT
Pursuant to 37 C.F.R. § 42.24, Petitioner certifies that the word count of
Petitioner’s Petition for Inter Partes Review (exclusive of any table of contents,
table of authorities, mandatory notices under § 42.8, certificates of service and

word count, and list of exhibits or claim listing) as measured by Microsoft Word is

13,978.

Dated: February 28, 2023 By: /Joshua L. Goldberg/
Joshua L. Goldberg, Lead Counsel
Reg. No. 59,369
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CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. §§ 42.6(e) and 42.105(a), the undersigned certifies
that on February 28, 2023, a copy of the foregoing Petition for Inter Partes
Review, the associated powers of attorney, Exhibits 1001-1010 and 1012-1021
were served by FedEx Priority Overnight on the correspondence address of record
indicated in the Patent Office’s Patent Center website for U.S. Patent No.
10,912,081:

Jialin Zhong

Zhong Law, LLC

51 JFK Parkway

Ist Floor West

Short Hills, NJ 07078

A courtesy copy of the foregoing was also served by FedEx Priority

Overnight on the address listed on the same law firm’s website (https://zhong-

law.com/):

Jialin Zhong

Zhong Law, LLC

100 Connell Drive

Suite 2300

Berkeley Heights, NJ 07922

Date: February 28, 2023 By: /William Esper/
William Esper
Case Manager and PTAB Coordinator
FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, LLP
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