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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Asserted Claim

Claim 8

A method of constructing a frame structure for data transmission, the method comprising:

generating a first section comprising data configured in a first format compatible with a first communication system using symbols;
generating a second section following the first section,

the second section comprising data configured in a second format compatible with a second communication system using symbols,
wherein the first communication system's symbols and the second communication system's symbols co-exist in one transmission
scheme and

wherein the second communication system has pilot symbols that are denser than those in the first communication system;
generating at least one non-data section containing information describing an aspect of data in at least one of the first section and the
second section; and

combining the first section, the second section and the at least one non-data section to form the frame structure.

Exhibit 1029

Panasonic v. UNM
IPR2024-00364
Page 3 of 56




U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

The Accused Instrumentalities include at least the following:

Products

2022 Toyota Tundra

2023 Toyota RAV4 Hybrid

2022 Toyota Tundra Hybrid

2023 Toyota RAV4 Prime

2023 Toyota bz4X

2023 Toyota Sequoia Hybrid

2023 Toyota Corolla

2023 Toyota Crown

2023 Toyota Corolla Hybrid

2023 Toyota Tundra

2023 Toyota Corolla Cross

2023 Toyota Tundra Hybrid

2023 Toyota Corolla Cross Hybrid

2023 Toyota Venza Hybrid

2023 Toyota Corolla Hatchback

2024 Toyota Corolla

2023 Toyota Highlander

2024 Toyota Corolla Hybrid

2023 Toyota Highlander Hybrid

2024 Toyota Corolla Hatchback

2023 Toyota Mirai

2024 Toyota Grand Highlander

2023 Toyota Prius

2024 Toyota Grand Highlander Hybrid

2023 Toyota Prius Prime

2024 Toyota Tundra

2023 Toyota RAV4

2024 Toyota Tundra Hybrid
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

The Accused Instrumentalities include at least the following:

The Accused Instrumentalities are all configured to operate on or with the IEEE 802.11ac wireless local area networking
standard. For example, Toyota discloses IEEE 802.11ac in the Owner’s Manual (OM43E83U) for the following exemplary
product. hitps:/assets.sia.toyota.com/publications/en/omnav-

s/OM42E83U/pdf/OM42E83U.pdf? gl=1*lezcllz* tmna ga*NDUwODg3NTEOLJE20TQONDc2Njc.* tmna ga EP43ESEFVZ*MTYSNDQONz
Y2Ny4xLjEuMTYSNDQOODczMidzNy4wLjA.

Connecting to a network using Wi-Fi®

The multimedia system can be connected to the Internet by connect-
TOYOTA RAV4 P RI M E ing to a Wi-Fi® network.
1 Touch [£ ] from the main menu.
2023 2 Touch [Wi-Fi] from the sub menu.
3 Touch [Wi-Fi] from the sub menu.
4

Set [Wi-Fi] in the main area R F———
to on. T .
® A message may be displayed 7w " ©
Establishing a connection to Wi-Fi® Hotspot depending on the multimedia - ——
system settings. Perform the . ;
The Wi-Fi® Hotspot function can be used to set the Wi-Fi® access gsg:::‘;t;;cn‘gsmg to the o g Gpuii
point and connect to a Wi-Fi® device. @ Turning on [Wi-Fi] will display S o
1 Turn on the Wi-Fi® function of the Wi-Fi® device. nearby networks that are availa- 10
ble.
2 Touch [£ ] from the main menu.
3 Touch [Wi-Fi] from the sub menu. Compatible Wi-Fi® communica-
4 Touch [Hotspot] from the sub [ Y= tion protocols
menu. et i
. = o = IEEE 802.11b/g/n (2.4GHz)
5 Turn on [Hotspot] in the main R o=t
area. . - i IEEE 802.11a/n/ac (5GHz)
A message may be displayed de- a oy e 94
pending on the multimedia system o S S
settings. Perform the operation ac- | * . . ’
cording to the screen guidance. Own ers M anua I
6 Connect to Wi-Fi® Hotspot of the multimedia system from
the Wi-Fi® device. 112
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https://assets.sia.toyota.com/publications/en/omnav-s/OM42E83U/pdf/OM42E83U.pdf?_gl=1*1ezc1lz*_tmna_ga*NDUwODg3NTE0LjE2OTQ0NDc2Njc.*_tmna_ga_EP43E5EFVZ*MTY5NDQ0NzY2Ny4xLjEuMTY5NDQ0ODczMi4zNy4wLjA.

U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

802.11ac/ax

IEEE 802.11ac was released in 2013 (IEEE 802.11ac-2013) and incorporated into the 2016 release (IEEE 802.11-2016).
Both of these versions are referenced by the name “802.11ac” thus, for completeness, evidence of infringement will be
presented both with respect to 802.11ac-2013 and 802.11-2016.

IEEE 802.11ax (IEEE 802.11ax-Draft 8.0) currently exists as an approved draft amendment to the 802.11 standard, and the
amendment contains changes to the 2020 release of the standard (IEEE 802.11-2020). Evidence of infringement will be
presented both with respect to 802.11-2020 and 802.11ax-D8.0.

The following icons will indicate the document from which evidence is drawn:

802.11ac-2013 802.11-2016
Evidence is drawn from the ac amendment Evidence is drawn from the 2016 release
to the 802.11 standard of the 802.11 standard
802.11-2020 802.11ax-D8.0
Evidence is drawn from the 2020 release Evidence is drawn from the ax amendment
of the 802.11 standard to the 802.11 standard
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

802.11ax

IEEE 802.11ax (or Wi-Fi 6) is an approved amendment to the IEEE 802.11 standard, much like 802.11ac before it. Products
are designed, certified, and sold according to its specifications. Products labeled “802.11ax” also incorporate functionality
(including the accused functionality) from previous amendments such as 802.11ac — that is, they are backwards compatible.

27.2.6 Support for non-HT, HT and VHT formats

27.2.6.1 General

An HE STA logically contains Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for
ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification),
Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification), Clause 18 (Extended
Rate PHY (ERP) specification), Clause 19 (High-throughput (HT) PHY specification), Clause 21 (Very
high throughput (VHT) PHY specification) and Clause 27 (High Efficiency (HE) PHY specification) PHYs.
The MAC 1interacts with the PHY's via the Clause 27 (High Efficiency (HE) PHY specification) PHY service
interface, which in turn interacts with the Clause 15 (DSSS PHY specification for the 2.4 GHz band desig-
nated for ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specifi-
cation), Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification), Clause 18
(Extended Rate PHY (ERP) specification), Clause 19 (High-throughput (HT) PHY specification) PHY ser-
vice interfaces and Clause 21 (Very high throughput (VHT) PHY specification) as shown in Figure 27-1
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

802.11ax

IEEE 802.11ax (or Wi-Fi 6) is an approved amendment to the IEEE 802.11 standard, much like 802.11ac before it. Products
are designed, certified, and sold according to its specifications. Products labeled “802.11ax” also incorporate functionality
(including the accused functionality) from previous amendments such as 802.11ac — that is, they are backwards compatible.

About Wi-Fi Alliance®
www.wi-fi.org
Wi-Fi Alliance® is the worldwide network of companies that brings you Wi-Fi¥. Members of our

collaboration forum come together from across the Wi-Fi ecosystem with the shared vision to

connect everyone and everything, everywhere, while providing the best possible user experience.
Since 2000, Wi-Fi Alliance has completed more than 50,000 Wi-Fi certifications. The Wi-Fi
- - ) :
4Liane CERTIFIED™ seal of approval designates products with

, and the highest industry-standard security protections in place. Today, Wi-Fi carries
more than half of the internet's traffic in an ever-expanding variety of applications. Wi-Fi Alliance
continues to drive the adoption and evolution of Wi-Fi, which billions of people rely on every day.

Source: https://www.wi-fi.org/news-events/newsroom/wi-fi-certified-6-delivers-new-wi-fi-era

Cablelabs

Wi-Fi 6 certified devices must also meet 3 prerequisites:

®  Wi-Fi CERTIFIED N (Wi-Fi 4) and Wi-Fi CERTIFIED AC (Wi-Fi 5) certifications ensure a

backward compatibility with former Wi-Fi standards.

= Wi-Fi CERTIFIED Agile Multiband allows devices to make intelligent access point, band,
and channel selection, improving efficiency and consistency on congested wireless
networks.

= Wi-Fi CERTIFIED WPA3 improves security standards for authentication, authorization
and encryption, resolving some vulnerabilities issues of WPA2 that emerged over the
past years.

S : https:// .cablelabs.com/wi-fi-alli -1 hes-wi-fi-certified-6-certification-
ource: https://www.cablelabs.com/wi-fi-alliance-launches-wi-fi-certified-6-certification-program Exhibit 1029
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

A method of (A) constructing a frame structure for data transmission, the method comprising:

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and construct the claimed frame structure for data
transmission. An example of the constructed frame structure is the very high throughput (“VHT”) physical layer protocol data
unit (“PPDU”) format identified in section 22.3.2 and Figure 22-4 of IEEE 802.11ac-2013 (reproduced below).

22.3 VHT PHY layer
22.3.1 Introduction

This subclause provides the procedure by which PSDUs are converted to and from transmissions on the
wireless medium.

During fransmission, a PSDU (in the SU case) or one or more PSDUs (in the MU case) are processed (i.e.,
scrambled and coded) and appended to the PHY preamble to create the PPDU. At the receiver, the PHY
preamble is processed to aid in the detection, demodulation, and delivery of the PSDU.

22.3.2 VHT PPDU format
A single PPDU format is defined for this PHY: the VHT PPDU format. Figure 22-4 shows the VHT PPDU
format.
A —
8 us 8 s 4 us 8 s 4 us 4 ps per VHT-LTF symbol 4 ps
p A v Al A A A A
L- VHT- VHT-
L-STF L-LTF sie VHT-SIG-A STF VHT-LTF SIG-B Data
Figure 22-4—VHT PPDU format
802.11ac-2013
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

A method of (A) constructing a frame structure for data transmission, the method comprising:

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and construct the claimed frame structure for data
transmission. An example of the constructed frame structure is the very high throughput (“VHT”) physical layer protocol data
unit (“PPDU”) format identified in section 21.3.2 and Figure 21-4 of IEEE 802.11-2016 (reproduced below).

21.3 VHT PHY
21.3.1 Introduction

This subclause provides the procedure by which PSDUs are converted to and from transmissions on the
wireless medmm.

During transmission, a PSDU (in the SU case) or one or more PSDUs (in the MU case) are processed (1e_,
scrambled and coded) and appended to the PHY preamble to create the PPDU. At the receiver, the PHY
preamble is processed to aid in the detection, demodulation, and delivery of the PSDU.

Pre-VHT modulated fields refer to the L-STF, L-LTF. L-SIG. and VHT-SIG-A fields. while VHT
modulated fields refer to the VHT-STF, VHT-LTF, VHT-SIG-B, and Data fields (see Figure 21-17).

21.3.2 VHT PPDU format

A smgle PPDU format 1s defined for this PHY: the VHT PPDU format. Figure 21-4 shows the VHT PPDU

format.
A B us 8pus 4 s B us 4ps 4 psper VHT-LTF symbol 4 ps
e A ~ A Y_A_“Y‘—A—W“_LY A Y_A_\
- VHT- VHT-
L-5TF L-LTF 3G YHT-S1G-A STF YWHT-LTF SIG-B Data

Figure 21-4—VHT PPDU format

802.11-2016
Exhibit 1029

Panasonic v. UNM
IPR2024-00364
Page 10 of 56



Claim 8

U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

A method of (A) constructing a frame structure for data transmission, the method comprising:

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and construct the claimed frame structure for data
transmission. An example of the constructed frame structure is the very high throughput (“VHT”) physical layer protocol data

unit (“PPDU”) format identified in section 21.3.2 and Figure 21-4 of IEEE 802.11-2020 (reproduced below).

802.11-2020

21.3 VHT PHY
21.3.1 Introduction

This subclause provides the procedure by which PSDUs are converted to and from transmissions on the
wireless medium.

During transmission. a PSDU (in the SU case) or one or more PSDUs (in the MU case) are processed (i.e..
scrambled and coded) and appended to the PHY preamble to create the PPDU. At the receiver, the PHY
preamble is processed to aid in the detection. demodulation. and delivery of the PSDU.

Pre-VHT modulated fields refer to the L-STF. L-LTF, L-SIG. and VHT-SIG-A fields, while VHT
modulated fields refer to the VHT-STF, VHT-LTF, VHT-SIG-B, and Data fields (see Figure 21-17).

21.3.2 VHT PPDU format

A single PPDU format is defined for this PHY: the VHT PPDU format. Figure 21-4 shows the VHT PPDU
format.

8 ps 8ps 4 ps 8 ps 4 pus 4 psper VHT-LTF symbol 4 s
p A v AL A A A A A
L- VHT- VHT-
L-STF L-LTF s VHT-SIG-A STF VHT-LTF SIG-B Data

Figure 21-4—VHT PPDU format
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

(B) generating a first section comprising data configured in a first format compatible with a first communication system using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate the claimed first section. For
example, the generated first section includes the Non-HT Short Training field (“L-STF”), Long Training field (“L-LTF”), and
Signal field (“L-SIG”) identified in Figure 22-4 and Table 22-4 of IEEE 802.11ac-2013 (reproduced below).

8 s 8 s 4 ps 8 s 4 ys 4 ps per VHT-LTF symbol 4 ps
s & e A v " " A v—"
B —»| LsTF LLTF | o | VHTSIGA | T VHT-LTF ant Data
Figure 22-4—VHT PPDU format
Table 22-4—Fields of the VHT PPDU
Field Description
L-STF Non-HT Short Training field
B ——| L-LTF Non-HT Long Training field
L-SIG Non-HT SIGNAL field
VHT-SIG-A VHT Signal A field
VHT-STF VHT Short Training field
VHT-LTF VHT Long Training field
VHT-SIG-B VHT Signal B field
Data The Data field carries the PSDU(s)
802.11ac-2013
Exhibit 1029
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

(B) generating a first section comprising data configured in a first format compatible with a first communication system using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate the claimed first section. For
example, the generated first section includes the Non-HT Short Training field (“L-STF”), Long Training field (“L-LTF”), and
Signal field (“L-SIG”) identified in Figure 21-4 and Table 21-4 of IEEE 802.11-2016 (reproduced below).

B us 8us 4us B us 4 us 4 ysper VHT-LTF symbal 4 s
e A ~ A Y_A_T_A_Y_)_Y A Y_A_\
L- WHT- WHT-
B —— L-5TF L-LTF 3G VHT-SIG-A STF WHT-LTF SIG-B Data

Figure 21-4—VHT PPDU format

Table 21-4—Fields of the VHT PPDU

Field Description
L-5TF Mon-HT Short Traming field
B —— | LLTF MNon-HT Long Training field
L-SIG Non-HT SIGNAL field
VHT-S5IG-A VHT Signal A field
VHTI-STF VHT Short Training field
VHT-LTF VHT Long Traming field
VHT-SIG-B VHT Signal B field
Data The Data field carrying the PSDU(s)

802.11-2016
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

(B) generating a first section comprising data configured in a first format compatible with a first communication system using

symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and generate the claimed first section. For
example, the generated first section includes the Non-HT Short Training field (“L-STF”), Long Training field (“L-LTF”), and
Signal field (“L-SIG”) identified in Figure 21-4 and Table 21-4 of IEEE 802.11-2020 (reproduced below).

8 s 8 us 4 us 8 Hs 4 ps 4 ps per VHT-LTF symbol 4 ps
—N A v~ A v—"
- VHT- VHT-
B —» L-STF L-LTF sIG VHT-SIG-A STF VHT-LTF SIGB Data
Figure 21-4—VHT PPDU format
Table 21-4—Fields of the VHT PPDU
Field Description
L-STF Non-HT Short Training field
B —+—| L-LTF Non-HT Long Training field
L-SIG Non-HT SIGNAL field
VHT-SIG-A VHT Signal A field
VHT-STF VHT Short Training field
VHT-LTF VHT Long Training field
VHT-SIG-B VHT Signal B field
Data The Data field carrying the PSDU(s)

802.11-2020
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

(B) generating a first section comprising data configured in a first format compatible with a first communication system using
symbols;

Further, for example, Figure 22-17 of IEEE 802.11ac-2013 (reproduced below) shows the claimed first section, i.e., the Non-
VHT portion, includes L-STF, L-LTF, and L-SIG.

B
Mon-VHT portion i VHT portion |
“ Pre-\'HT-madulated fields | VHT modulated fields i
'
VHTLTF Data
WHT- | VHT- ) WHT- 1 n
L-STF L-LTF L-5IG WHT-SIG-A VH 1: LTF LTF . LTF VHT- Data emen Hata
STF SIG-B | symbol symbol
X y symbal | symbal ) symbol S
b " A
f ! bt bt Himzr bt
=0 ILLTF Loz fvmETEIC-A IWHT-STF  IWHT-LTF KETSIGE  WHT-Dan
Figure 22-17—Timing boundaries for VHT PPDU fields
802.11ac-2013 N
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

symbols;

(B) generating a first section comprising data configured in a first format compatible with a first communication system using

portion, includes L-STF, L-LTF, and L-SIG.

B

l

Further, for example, Figure 21-17 of IEEE 802.11-2016 (reproduced below) shows the claimed first section, i.e., the Non-VHT

HNOH—VHT portion }r-l( VHT portion ,-l
I Pre-vVHT-modulated fields b VHT modulated fields >
P "y
WHT-LTF Data
VHT- | VHT- | VHT- (
WYHT- VHT- Data Data
L-STF L-LTF L-5I1G VHT-SIG-A LTF LTF | seweeeee LTF .
[ [ { I STF | gymbol [ symbol | symbol | S1G-B | symbol symbol
k, - P !
L
=0 ILLTF ILsic  IWHT-SIGA WHT-STF  WHTLTF WHISIGE VHT-Dan
Figure 21-17—Timing boundaries for VHT PPDU fields
802.11-2016 N
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

symbols;

(B) generating a first section comprising data configured in a first format compatible with a first communication system using

portion, includes L-STF, L-LTF, and L-SIG.

B

l

Further, for example, Figure 21-17 of IEEE 802.11-2020 (reproduced below) shows the claimed first section, i.e., the Non-VHT

|<7Non—VHT portion » VHT portion
€ Pre-\VHT-modulated fields ] WVHT modulated fields P
VHT-LTF Data
VHT- VHT- VHT-
{ L-STF | LATF LSIG |  VHT-SIG-A w ULl Bt 1 { LTF | o { LTF | oo | DAt } — s
- symbaol symbol
symbol | symbol symbol
N
RN B LA e}
=0 ILLtr ILsic  TVHLSIGA WHTSTF  [VHTLTE WHT-SIGB VAT Data
Figure 21-17—Timing boundaries for VHT PPDU fields
802.11-2020 -
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

generating a first section (C) comprising data configured in a first format compatible with a first communication system using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and that the first section comprises data configured in a
first format compatible with a first communication system. Examples of data configured in a first format compatible with a first
communication system include L-SIG, which includes data used to “communicate rate and length information” as defined in section
22.3.8.2.4 of IEEE 820.11ac-2013 (reproduced below).

22.3.8.2.4 L-SIG definition

C
The L-SIG field is used to communicate rate and length information. The structure of the L-SIG field is

defined in Figure 18-5.
In a VHT PPDU. the RATE field shall be set to the value representing 6 Mb/s in the 20 MHz channel

spacing column of Table 18-6. In a non-HT duplicate PPDU. the RATE field is defined in 18.3.4.2 using the
L DATARATE parameter in the TXVECTOR.

802.11ac-2013
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U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

generating a first section (C) comprising data configured in a first format compatible with a first communication system using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and that the first section comprises data configured in a
first format compatible with a first communication system. Examples of data configured in a first format compatible with a first
communication system include L-SIG, which includes data used to “communicate rate and length information” as defined in section
21.3.8.2.4 of IEEE 820.11ac-2016 (reproduced below).

21.3.8.2.4 L-SIG definition

C
The L-SIG field is used to communicate rate and length information. The structure of the L-SIG field is

defined in Figure 17-5,
In a VHT PPDU. the RATE field shall be set to the value representing 6 Mb/s in the 20 MHz channel

spacing column of Table 17-6. In a non-HT duplicate PPDU. the RATE field is defined in 17.3.4.2 using the
L DATARATE parameter in the TXVECTOR.
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Claim 8

generating a first section (C) comprising data configured in a first format compatible with a first communication system using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and that the first section comprises data configured in a
first format compatible with a first communication system. Examples of data configured in a first format compatible with a first
communication system include L-SIG, which includes data used to “communicate rate and length information” as defined in section
21.3.8.2.4 of IEEE 820.11ac-2020 (reproduced below).

21.3.8.2.4 L-SIG definition

C
The L-SIG field is used to communicate rate and length information. The structure of the L-SIG field is
- . . e
defined in Figure 17-5.

In a VHT PPDU, the RATE field shall be set to the value representing 6 Mb/s in the 20 MHz channel
spacing column of Table 17-6. In a non-HT duplicate PPDU. the RATE field is defined in 17.3.4.2 using the
L DATARATE parameter in the TXVECTOR.

802.11-2020
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Claim 8

generating a first section (C) comprising data configured in a first format compatible with a first communication system using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and that the first section comprises data configured in a
first format compatible with a first communication system. The first communication system may also incorporate hardware, for
example as outlined in Figure 22-5 of IEEE 802.11ac-2013 (reproduced below).

[ Non-VHT poriion % WHT portion: J
L*Pre-VHT-modulated field: >} VHT modulated field

VHTLTF Data
WHT- WHT- WHT- | -
L-5TF L-LTF L-51G VHT-SIG-A VHT- | e LTF | essse LTE | VHT- | Daa Data
STF SIGB | symbol symbol
L symbol | symbol symbol |
T i <
T T T T Nyamre T T
=0 ILrTF rL-'zna(j fyar-sic-a tyarstr fvmrore WETS1GB  IVHT-Dam

Figure 22-17—Timing boundaries for VHT PPDU fields

Figure 22-5 to Figure 22-16 show example transmitter block diagrams. The actual structure of the
— transmitter is implementation dependent. In particular, Figure 22-5 shows the transmit process for the L-SIG

and VHT-SIG-A fields of a VHT PPDU using one frequency segment. These transmit blocks are also used
to generate the non-VHT modulated fields of the VHT PPDU, except that the BCC encoder and interleaver
are not used when generating the L-STF and L-LTF fields.
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802.11ac-2013 Figure 22-5—Transmitter block diagram for the L-SIG and VHT-SIG-A fields
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Claim 8

generating a first section (C) comprising data configured in a first format compatible with a first communication system using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and that the first section comprises data configured in a
first format compatible with a first communication system. The first communication system may also incorporate hardware, for
example as outlined in Figure 21-5 of IEEE 802.11-2016 (reproduced below).

| Nen-VHT portion  n) VHT portion »
|47Pre-‘JHT-modulated field > WHT modulated field >

VHT-LTF Data
VHT- | VHT- VHT- (
\Y - \ -
[ LSTF LLTE Lsic VHT-SIG-A p"T',T: LTF LTF | seeeeee LTF fl"(';B ,Dﬂalw - ‘ Dr:::m
| = symbol | symbol ) symbol | = =¥ ¥

O 5 = S T

=0 ILLTF ILsic  WHTSIGA WHTSTF  WHTLTF WHTSIGE  WHT-Daa

Figure 21-17—Timing boundaries for VHT PPDU fields
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Figure 21-5—Transmitter block diagram for the L-SIG and VHT-SIG-A fields
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Claim 8

symbols;

generating a first section (C) comprising data configured in a first format compatible with a first communication system using

example as outlined in Figure 21-5 of IEEE 802.11-2020 (reproduced below).

E:Nm-\fHT portion i WVHT portion »
Pre-VHT-modulated field ik WVHT modulated fields W
VHT-LTF Data
VHT- | VHT- VHT-
L-STF LLTF Lsic | wHTsiGA | WT [ LTE | LTE | e | TR | YIS Dala o Dala
-| symbol symbol
symbol | symbaol symbol

% + Nowtie +

WHT9GB

} 4 Xk
=0 ILite hLae  IvHLSIGA WHTSTF  WVHLLTF

Figure 21-17—Timing boundaries for VHT PPDU fields
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Figure 21-5—Transmitter block diagram for the L-SIG and VHT-SIG-A fields
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Claim 8

generating a first section comprising data configured in a first format compatible with a first communication system (D) using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate a first section using symbols. For example
the L-SIG field which is constructed as described in section 22.3.4.4 of IEEE 802.11ac-2013 (reproduced below) includes symbols,
such as the symbols as indicated by the “pilot [symbol] insertion” in step “e” and the use of an “Inverse Discrete Fourier Transform”

13 2

in step “g.
22.3.4.4 Construction of L-SIG

Construct the L-SIG field as the SIGNAL field defined by 22.3.8.2.4 with the following highlights:

a) Fora VHT PPDU, set the RATE subfield in the SIGNAL field to 6 Mb/s. Set the Length, Panity, and
Tail bats in the SIGNAL field as described in 22.3.82 4.

b) BCC encoder: Encode the SIGNAL field by a convolutional encoder at the rate of R=1/2 as
described 1n 22.3.10.53.

c¢) BCC interleaver: Interleave as described 1n 22.3.10.8.
d) Constellation Mapper: BPSK modulate as described 1n 22.3.10.9.
e) Pilot msertion: Insert pilots as described 1 22.3.10.11.

|
Duplication and phase rotation: Duplicate the L-SIG field over each 20MHz of the
CH BANDWIDTH. Apply appropnate phase rotation for each 20 MHz subchannel as described 1n

D 22374and 22375

IDFT: Compute the mverse discrete Fournier transform.

h) m'; segment as descibed in 22 3 821

1)  Insert GI and apply windowing: Prepend a GI (LONG_GI) and apply windowing as described in
22374,

1) Anmalog and RF: Up-convert the resulting complex baseband waveform associated with each
transmit chain to an RF signal according to the center frequency of the desired channel and transmit.

Refer to 22.3.7.4 and 22 3 8 for details.
802.11ac-2013
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Claim 8

generating a first section comprising data configured in a first format compatible with a first communication system (D) using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate a first section using symbols. For example
the L-SIG field which is constructed as described in section 21.3.4.4 of IEEE 802.11-2016 (reproduced below) includes symbols, such
as the symbols as indicated by the “pilot [symbol] insertion” in step “e” and the use of an “Inverse Discrete Fourier Transform” in step

13 2

g.
21.3.4.4 Construction of L-SIG

Construct the L-SIG field as the SIGNAL field defined by 21.3.8 2 4 with the following highlights:

a) Ina VHT PPDU set the RATE subfield in the SIGNAL field to 6 Mb/s. Set the Length. Panty, and
Tail bats in the SIGNAL field as described in 21 3.8 2.4

b) BCC encoder: Encode the SIGNAL field by a convolutional encoder at the rate of R=1/2 as
described 1n 21.3.10.5.3.

c) BCC mnterleaver: Interleave as described 1 21.3.10.8.
d) Constellation Mapper: BPSK modulate as described 1n 21.3.10.9.
e) Pilot insertion: Insert pilots as described 1n 21.3.10.11.

. __________ __ |

Duplication and phase rotation: Duplicate the L-5IG field over each 20MHz of the

CH BANDWIDTH. Apply appropriate phase rotation for each 20 MHz subchannel as described 1n
D 21374and 21375,

- IDET: Compute the inverse discrete Fourier transform.

h) CSD: Apply CSD for each transmit chain and frequency segment as describedin 21 3821,

1)  Insert GI and apply windowing: Prepend a GI (LONG_GI) and apply windowing as described m
213.74.

1} Analog and RF: Upconvert the resulting complex baseband waveform associated with each transmat

chain to an RF signal according to the center frequency of the desired channel and transmit. Refer to
21.3.74 and 21 3.8 for details.

802.11-2016
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Claim 8

generating a first section comprising data configured in a first format compatible with a first communication system (D) using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and generate a first section using symbols. For example
the L-SIG field which is constructed as described in section 21.3.4.4 of IEEE 802.11-2020 (reproduced below) includes symbols, such
as the symbols as indicated by the “pilot [symbol] insertion” in step “e” and the use of an “Inverse Discrete Fourier Transform” in step

13 2

g.
21.3.4.4 Construction of L-SIG

Construct the L-SIG field as the SIGNAL field defined by 21.3.8.2.4 with the following highlights:

a) Ina VHT PPDU set the RATE subfield in the SIGNAL field to 6 Mb/s. Set the Length, Parity, and
Tail bits in the SIGNAL field as described in 21.3.8.2.4.

b) BCC encoder: Encode the SIGNAL field by a convolutional encoder at the rate of R=1/2 as
described in 21.3.10.5.3.

c) BCC interleaver: Interleave as described in 21.3.10.8.

d) Constellation Mapper: BPSK modulate as described in 21.3.10.9.

e) Pilot insertion: Insert pilots as described in 21.3.10.11.
mL-SIG field over each 20 MHz of the

CH BANDWIDTH. Apply appropriate phase rotation for each 20 MHz subchannel as described
D in21.3.74 and 21.3.7.5.

™ IDFT: Compute the inverse discrete Fourier transform.

h) CSD: Apply CSD for each transmit chain and frequency segment as described in 21.3.8.2.1.

i) Insert GI and apply windowing: Prepend a GI (LONG_GI) and apply windowing as described
in21.3.74.

j)  Analog and RF: Upconvert the resulting complex baseband waveform associated with each transmit

chain to an RF signal according to the center frequency of the desired channel and transmit. Refer
to 21.3.7.4 and 21.3.8 for details.
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Claim 8

generating a first section comprising data configured in a first format compatible with a first communication system (D) using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and that the first section uses symbols as shown
additionally in Section 22.3.7.4 of IEEE 802.11ac-2013 (reproduced below), which refers the “guard interval duration used for each
OFDM symbol in the field” such as in L-SIG.

D
TerFiea 15 the guard interval duration used for each OFDM symbol in the field. For L-STF and VHT-
STF. T g = I but it can be omitted from Equation (22-13) due to the periodic property of

L-STF and VHT-STF over every 0.8 ps. For the L-SIG, VHT-SIG-A, VHT-LTF, and VHT-SIG-B
fields. T gyqq 15 defined 1n the “Guard interval duration” column of Table 22-8.

802.11ac-2013
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Claim 8

generating a first section comprising data configured in a first format compatible with a first communication system (D) using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and that the first section uses symbols as shown
additionally in Section 21.3.7.4 of IEEE 802.11-2016 (reproduced below), which refers the “guard interval duration used for each
OFDM symbol in the field” such as in L-SIG.

D
TerFiea 15 the guard interval duration used for each OFDM symbol in the field. For L-STF and VHT-
STF. T g = I but it can be omitted from Equation (22-13) due to the periodic property of

L-STF and VHT-STF over every 0.8 ps. For the L-SIG, VHT-SIG-A, VHT-LTF, and VHT-SIG-B
fields. T gyqq 15 defined 1n the “Guard interval duration” column of Table 22-8.
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Claim 8

generating a first section comprising data configured in a first format compatible with a first communication system (D) using
symbols;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and that the first section uses symbols as shown

additionally in Section 21.3.7.4 of IEEE 802.11-2020 (reproduced below), which refers the “guard interval duration used for each
OFDM symbol in the field” such as in L-SIG.

D

TorFiaa 18 the guard interval duration used for each OFDM symbol in the field. For L-STF and
VHT-STF. T pig = Tp Ut it can be omitted from Equation (21-13) due to the periodic

property of L-STF and VHT-STF over every 0.8 us. For the L-SIG, VHT-SIG-A., VHT-LTF,
and VHT-SIG-B fields. T g 1s defined in the “Guard interval duration” column of
Table 21-8.
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Claim 8

generating a (E) second section following the (B) first section,

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate the claimed second section following
the claimed first section. For example Figure 22-17 of IEEE 802.11ac-2013 illustrates the VHT portion following the Non-VHT

portion.

B
E
Eih Dn-'ufHVLorjnn | o VH T poraon |
bt Pre-\'HT-madulated fields | VHT modulated fields i
—————————————————— —————
VHTLTF Data
[ WHT- | VHT- | VHT- | [ 1 -
L-STF ‘[ L-LTF l L-5IG WHT-SIG-A VH 1_— LTF LTF . { LTF VHT- Data emen Hata
STF SIG-B | symbol symbol
X 1 ) \ symbal | symbal ) symbal | j & S )
} f bt bt Vo bt
=0 ILLTF Loz fvmETEIC-A IWHT-STF  IWHT-LTF KETSIGE  WHT-Dan
Figure 22-17—Timing boundaries for VHT PPDU fields
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Claim 8
generating a (E) second section following the (B) first section,
Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate the claimed second section following
the claimed first section. For example Figure 21-17 of IEEE 802.11-2016 illustrates the VHT portion following the Non-VHT
portion.
B
E
riiﬂon-‘mlpurﬁon ) VHT portion }i
[ Fre-YHT-modulated fields > WHT modulated fields |
( VHT-LTF ( Data
( ‘JHT ‘JHT VHT- i
VHT- VHT- | Data Data
L-STF LLTF L-SIG VHTSIG-A | orp | LTF | LTF | s LTF || = . B
[ I STF sr,'mml sy'mbnl {aymb:ul SIG-B | ,ymt:olw symbol
i, |
$ * * * A MNyHTLTF * A
=0 ILLTF iLsle  IWHTSIGA HTSTF ﬁ."]-[I-I_TF WHTSIGE IVHT-Dan
Figure 21-17—Timing boundaries for VHT PPDU fields
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Claim 8

generating a (E) second section following the (B) first section,

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and generate the claimed second section following
the claimed first section. For example Figure 21-17 of IEEE 802.11-2020 illustrates the VHT portion following the Non-VHT
portion.

B

E
’diNon-VHiportim >l VHT porfion ‘.';i
o Pre-VHT-modulated fields i WVHT modulated fields P
VHT-LTF Data
VHT- | VHT- VHT-
L-STF | L-LTF L-SIG VHT-SIG-A ";"}IT: LTF LTF | oo LTF ;E”B sDatbaol - SD;L";l
symbol | symbol symbol ym v
(N

0 f 4 b e 4

=0 L1TF ILsic  IVHLSIGA WHTSTF  IVHT.LTF GHT.96E NHTDm

Figure 21-17—Timing boundaries for VHT PPDU fields
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Claim 8

the (F) comprising data configured in a second format compatible with a second communication system using symbols,

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and the second section comprises data configured in a
second format compatible with a second communication system. Examples of data configured in a second format compatible with a
second communication system include the Data field identified in Figure 22-17 of IEEE 802.11ac-2013 (reproduced below).

¥
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Claim 8

the (F) comprising data configured in a second format compatible with a second communication system using symbols,

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and the second section comprises data configured in a
second format compatible with a second communication system. Examples of data configured in a second format compatible with a
second communication system include the Data field identified in Figure 21-17 of IEEE 802.11-2016 (reproduced below).
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Claim 8

the (F) comprising data configured in a second format compatible with a second communication system using symbols,

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and the second section comprises data configured in a
second format compatible with a second communication system. Examples of data configured in a second format compatible with a
second communication system include the Data field identified in Figure 21-17 of IEEE 802.11-2020 (reproduced below).
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Claim 8

the second section comprising data configured in a second format compatible with a second communication system (G) using
symbols,

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and that the second section uses symbols. For example
the data field is described as being composed of “OFDM symbols” in section 22.3.10.1 of IEEE 802.11ac-2013 (reproduced below).

22.3.10 Data field «— G
—

22.3.10.1 General

The number of in the Data field is determined by the Length field in L-5IG (see
Equation (22-24)). the preamble duration and the setting of the Short GI field 1n VHT-SIG-A (see
223833).

802.11ac-2013

Exhibit 1029

Panasonic v. UNM
IPR2024-00364
Page 36 of 56



U.S. Patent No. 8,265,096 — Toyota Products - IEEE 802.11ac and 802.11ax

Claim 8

the second section comprising data configured in a second format compatible with a second communication system (G) using
symbols,

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and that the second section uses symbols. For example
the data field is described as being composed of “OFDM symbols” in section 21.3.10.1 of IEEE 802.11-2016 (reproduced below).

21.3.10 Data field «— G
|
21.3.10.1 General
The number of QFDM symbols in the Data field is determined by the Length field in L-SIG (see

Equation (21-24)). the preamble duration and the setting of the Short GI field in VHT-SIG-A (see
21.3.8.3.3).
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Claim 8

the second section comprising data configured in a second format compatible with a second communication system (G) using
symbols,

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and that the second section uses symbols. For example
the data field is described as being composed of “OFDM symbols” in section 21.3.10.1 of IEEE 802.11-2020 (reproduced below).

21.3.10 Data field «— G
L]
21.3.10.1 General
The number of OFDM sym ols in the Data field is determined by the Length field in L-SIG [see

Equation (21-24)]. the preamble duration and the setting of the Short GI field in VHT-SIG-A
(see 21.3.8.3.3).
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Claim 8

wherein the (D) first communication system's symbols and the (G) second communication system's symbols co-exist in one
transmission scheme and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac so that the symbols of the first and second

communication systems co-exist in a transmission scheme. An example of this co-existence is illustrated by Figure 22-4 of IEEE
802.11ac-2013 (reproduced below).

8 s 8 s 4 ps 8 s 4 ys 4 ps per VHT-LTF symbol 4 ps
p A v A A A v
L- VHT- VHT-
D — L-STF L-LTF sia VHT-SIG-A STF VHT-LTF SIG-B Data
T F

Figure 22-4—VHT PPDU format
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Claim 8

wherein the (D) first communication system's symbols and the (G) second communication system's symbols co-exist in one
transmission scheme and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac so that the symbols of the first and second

communication systems co-exist in a transmission scheme. An example of this co-existence is illustrated by Figure 21-4 of IEEE
802.11-2016 (reproduced below).

8us 8us 4 us 8ps Aus 4 psper VHT-LTF symbol 4 ps
p A v A AN A, v
L- VHT- VHT-
D— L-STF L-LTF SIG VHT-SIG-A STE VHT-LTF SIGB Data
) T

Figure 21-4—VHT PPDU format
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wherein the (D) first communication system's symbols and the (G) second communication system's symbols co-exist in one

transmission scheme and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax so that the symbols of the first and second

communication systems co-exist in a transmission scheme. An example of this co-existence is illustrated by Figure 21-4 of IEEE
802.11-2020 (reproduced below).

8us 8ps 4 us 8us 4pus 4 pusper VHT-LTF symbaol 4 ps
i 8 S A ey A ——
D 4—— ) i L- e WHT- 5 WHT- ||
L-5TF L-LTF WHT-SIG-A STE VHT-LTF SIG-B Data
T i
Figure 21-4—VHT PPDU format
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Claim 8

wherein the (D) first communication system's symbols and the (G) second communication system's symbols (H) co-exist in one
transmission scheme and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac so that the symbols of the first and second
communication systems co-exist in a transmission scheme. As an additional example of this co-existence, Figure 22-34 of IEEE
802.11ac-2013 (reproduced below) shows that both the first and second communication systems make use of OFDM transmission

scheme symbols.
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é-n xog 835 E
fx E<< << = £
e Lxg e 3
29 Fag i o
MAC |5 > P > > =z
aga] TEa g & g
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| Al A 1_
— v M VIY BitPading
WVHT- WHIT- - L1~ if needed
L-SIG Senvice PSDU T~
SIGA | SIGB ™~ Tail Bits
\{Scrarrbling
G RN ->/ =4 ng
D v \ r\ _ v
H =< VHT- | VHT- AT VHT
L-STF | LLTF |L-SIG} SIG-A | SIGA Training S| Gé Data :zan'able number of OFDM WSi
PHY Sym1 | Sym2 | Symbols
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Figure 22-34—PHY transmit procedure for an SU transmission
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Claim 8

wherein the (D) first communication system's symbols and the (G) second communication system's symbols (H) co-exist in one

transmission scheme and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac so that the symbols of the first and second
communication systems co-exist in a transmission scheme. As an additional example of this co-existence, Figure 21-34 of IEEE
802.11-2016 (reproduced below) shows that both the first and second communication systems make use of OFDM transmission

scheme symbols.
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Claim 8

transmission scheme and

wherein the (D) first communication system's symbols and the (G) second communication system's symbols (H) co-exist in one

scheme symbols.

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax so that the symbols of the first and second
communication systems co-exist in a transmission scheme. As an additional example of this co-existence, Figure 21-34 of IEEE
802.11-2020 (reproduced below) shows that both the first and second communication systems make use of OFDM transmission

802.11-2020

—
NOTE—This procedure does not describe the operation of optional features, such as MU-MIMO, LDPC or STBC.
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Claim 8

wherein the (G) second communication system has than those in the (D) first communication
system,;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and the period of the symbols in the second
communication system is shorter than the period of the symbols in the first communication period as shown in Table 22-5 of IEEE
802.11ac-2013 (reproduced in part below). For example, the first communication system uses a long guard interval, 7, resulting in a
longer symbol interval, or symbol period, of 4 us. Conversely, the second communication system uses a short guard interval, 7,
resulting in a shorter symbol interval, or symbol period, of 3.6 ps.

Table 22-5—Timing-related constants

Parameter CBW20 CBW40 CBWS0 CBWS0+80 CBW160 Description
Ty 4us=Tppr+ Tgr=125%xTppr Long GI symbol |
interval
TST.\IS 3.6 Ms = TDFT— TGIS =1.125 x TDFT Short GI 5':\"1]1'301 G
interval
Tsyas Tsyag OF Tgyyys depending on the GI used (see Table 22-8) Symbol interval
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Claim 8

wherein the (G) second communication system has than those in the (D) first communication
system,;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and the period of the symbols in the second
communication system is shorter than the period of the symbols in the first communication period as shown in Table 21-5 of IEEE
802.11-2016 (reproduced in part below). For example, the first communication system uses a long guard interval, 7, resulting in a
longer symbol interval, or symbol period, of 4 us. Conversely, the second communication system uses a short guard interval, 7,
resulting in a shorter symbol interval, or symbol period, of 3.6 ps.

Table 21-5—Timing-related constants

Parameter CBW20 CBW40 CBWS0 CBWS80+80 CBW160 Description
dus=TIprr+ ITgr=125%xTprr Long GI symbol D
interval
T5}3!5 3.6 us = TDFT— TGIS =1.125x TDF.T Short GI S}"lllbOl G
interval
Tsyar Ty or Tsyyzs depending on the GI used (see Table 21-8) Symbol interval
802.11-2016
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Claim 8

wherein the (G) second communication system has than those in the (D) first communication
system,;

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and the period of the symbols in the second
communication system is shorter than the period of the symbols in the first communication period as shown in Table 21-5 of IEEE
802.11-2020 (reproduced in part below). For example, the first communication system uses a long guard interval, 7, resulting in a
longer symbol interval, or symbol period, of 4 us. Conversely, the second communication system uses a short guard interval, 7,
resulting in a shorter symbol interval, or symbol period, of 3.6 ps.

Table 21-5—Timing-related constants

Parameter CBW20 CBW40 CBWS0 CBWS80+80 CBW160 Description
dus=TIprr+ ITgr=125%xTprr Long GI symbol D
interval
T5}3!5 3.6 us = TDFT— TGIS =1.125x TDF.T Short GI S}"lllbOl G
interval
Tsyar Ty or Tsyyzs depending on the GI used (see Table 21-8) Symbol interval
802.11-2020
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Claim 8

(K) generating at least one non-data section containing information describing an aspect of data in at least one of the first section
and the second section; and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate at least one non-data section. An example
of this non-data section is the VHT Signal A field (“VHT-SIG-A"), which is illustrated by Figure 22-4 and defined by section
22.3.8.3.3 of IEEE 802.11ac-2013 (reproduced below).

8 s 8 s 4 ps 8 s 4 ys 4 ps per VHT-LTF symbol 4 ps
p A v A A A v
L- VHT- VHT-
L-STF L-LTF sIG VHT-SIG-A STE VHT-LTF SIG-B Data
K )

Figure 22-4—VHT PPDU format

\ 4

22.3.8.3.3 VHT-SIG-A definition

The VHT-SIG-A field carries information required to interpret VHT PPDUs. The structure of the VHT-SIG-
A field for the first part (VHT-SIG-AL) is shown in Figure 22-18 and for the second part (VHT-SIG-A2) is
shown in Figure 22-19.

802.11ac-2013
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Claim 8

(K) generating at least one non-data section containing information describing an aspect of data in at least one of the first section
and the second section; and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate at least one non-data section. An example
of this non-data section is the VHT Signal A field (“VHT-SIG-A"), which is illustrated by Figure 21-4 and defined by section
21.3.8.3.3 of IEEE 802.11-2016 (reproduced below).

8us 8 s 4us 8ps Aus 4 psper VHT-LTF symbol 4 ps
I A Y A v~~~ A "
L- VHT- VHT-
L-STF L-LTF QG VHT-SIG-A STE VHT-LTF SIGB Data
K )

Figure 21-4—VHT PPDU format

21.3.8.3.3 VHT-SIG-A definition

The VHT-SIG-A field carries information required to interpret VHT PPDUs. The structure of the VHT-SIG-
A field for the first part (VHT-SIG-A1) is shown in Figure 21-18 and for the second part (VHT-SIG-A2) is
shown in Figure 21-19.
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Claim 8

(K) generating at least one non-data section containing information describing an aspect of data in at least one of the first section
and the second section; and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and generate at least one non-data section. An example
of this non-data section is the VHT Signal A field (“VHT-SIG-A"), which is illustrated by Figure 21-4 and defined by section
21.3.8.3.3 of IEEE 802.11-2020 (reproduced below).

8 us 8us 4 us 8 us 4 pus 4 psper VHT-LTF symbol 4 s
- A, ~ A, e A, P,
L- WHT- WHT-
L-STF L-LTF SIG VHT-S1G-4 STE WHT-LTF SIG-B Data
K )

Figure 21-4—VHT PPDU format

21.3.8.3.3 VHT-SIG-A definition

The VHT-SIG-A field carries information required to interpret VHT PPDUs. The structure of the VHT-SIG-
A field for the first part (VHT-SIG-A1) 1s shown in Figure 21-18 and for the second part (VHT-SIG-A2) 1s
shown mn Figure 21-19.
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Claim 8

generating at least one non-data section (L) containing information describing an aspect of data in at least one of the (B) first
section and the (E) second section; and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate a non-data section, including VHT-SIG-A,
containing information describing an aspect of the data in the first section and an aspect of the data in the second section. For
example, VHT-SIG-A, defined in section 22.3.8.3.3 of IEEE 802.11ac-2013 (reproduced below) carries “information required to
interpret VHT PPDUs, which include the first section and second section as shown in Table 22-4 of IEEE 802.11ac-2013 (reproduced
below).

22.3.8.3.3 VHT-SIG-A definition

L
The VHT-SIG-A field carries information required to interpret VHT PPDUs. The structure of the VHT-SIG-
A field for the first part (VHT-SIG-A1) 1s shown 1n Figure 22-18 and for the second part (VHT-SIG-A2) is
shown in Figure 22-19.

Table 22-4—Fields of the VHT PPDU

Field Description
L-STF Non-HT Short Training field
B — | L-LTF Non-HT Long Training field
L-SIG Non-HT SIGNAL field
VHT-SIG-A VHT Signal A field
VHT-STF VHT Short Training field
E —
VHT-LTF VHT Long Training field
VHT-SIG-B VHT Signal B field
Data The Data field carries the PSDU(s)

802.11ac-2013
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Claim 8

generating at least one non-data section (L) containing information describing an aspect of data in at least one of the (B) first
section and the (E) second section; and

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and generate a non-data section, including VHT-SIG-A,
containing information describing an aspect of the data in the first section and an aspect of the data in the second section. For
example, VHT-SIG-A, defined in section 21.3.8.3.3 of IEEE 802.11-2016 (reproduced below) carries “information required to
interpret VHT PPDUs, which include the first section and second section as shown in Table 21-4 of IEEE 802.11-2016 (reproduced
below).

21.3.8.3.3 VHT-SIG-A definition

L

The VHT-SIG-A field carries information 1‘eguired to '111’re121‘et VHT PPDUSs. The structure of the VHT-SIG-
A field for the first part (VHT-SIG-A1) i1s shown in Figure 21-18 and for the second part (VHT-SIG-A2) is

shown in Figure 21-19.

Table 21-4—Fields of the VHT PPDU

Field Description
L-5TF MNon-HT Short Training field
B —/ | LLTF Non-HT Long Training field
L-SIG Non-HT SIGNAL field
VHT-5IG-A VHT Signal A field
VHT-STF VHT Short Training field
E —
VHT-LTF VHT Long Traming field
VHT-SIG-B VHT Signal B field
Data The Data field carrving the PSDU(s)

802.11-2016
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Claim 8

section and the (E) second section; and

generating at least one non-data section (L) containing information describing an aspect of data in at least one of the (B) first

below).
21.3.8.3.3 VHT-SIG-A definition
- . . . L -
The VHT-SIG-A field carries information reguu‘ed to nterpret VHT PPDUSs. The structure of the VHT-SIG-
A field for the first part (VHT-SIG-A1) is shown in Figure 21-18 and for the second part (VHT-SIG-A2) 1s
shown m Figure 21-19.
Table 21-4—Fields of the VHT PPDU
Field Description
L-STF Non-HT Short Training field
B — | LLTF Non-HT Long Training field
L-SIG Non-HT SIGNAL field
VHT-SIG-A VHT Signal A field
VHT-STF VHT Short Training field
E —>
VHT-LTF VHT Long Training field
VHT-SIG-B VHT Signal B field
Data The Data field carrying the PSDU(s)

Exhibit 1029

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and generate a non-data section, including VHT-SIG-A,
containing information describing an aspect of the data in the first section and an aspect of the data in the second section. For

example, VHT-SIG-A, defined in section 21.3.8.3.3 of IEEE 802.11-2020 (reproduced below) carries “information required to
interpret VHT PPDUs, which include the first section and second section as shown in Table 21-4 of IEEE 802.11-2020 (reproduced
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combining the (B) first section, the (E) second section and the (K) at least one non-data section to form the (A) frame structure.

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and combine the generated first, second, and non-
data sections to form the claimed frame structure. For example, the first section, including L-STF, L-LTF, and L-SIG, is
combined with the second section, including VHT-STF, VHT-LTF, and Data, which is additionally combined with the non-data
section, including VHT-SIG-A, to form the VHT PPDU, as shown by Figure 22-4 and Table 22-4 of IEEE 802.11ac-2013

(reproduced below).

e

K

A~ B—>

8 us 8 s 4 us 8 s 4 us 4 ps per VHT-LTF symbol 4 us
's Nl Y— Wﬁ%/—’Hf A "
L- VHT- VHT-
L-STF L-LTF sia I VHT-SIG-A I STF VHT-LTF SIG-B Data
) )

802.11ac-2013

Figure 22-4—VHT PPDU format

Table 22-4—Fields of the VHT PPDU

Field Description
L-STF Non-HT Short Training field
B — | L-LTF Non-HT Long Training field
L-SIG Non-HT SIGNAL field
VHT-STF VHT Short Training field
E —>
VHT-LTF VHT Long Training field
VHT-SIG-B VHT Signal B field
Data The Data field carries the PSDU(s)
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Claim 8

combining the (B) first section, the (E) second section and the (K) at least one non-data section to form the (A) frame structure.

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ac and combine the generated first, second, and non-
data sections to form the claimed frame structure. For example, the first section, including L-STF, L-LTF, and L-SIG, is
combined with the second section, including VHT-STF, VHT-LTF, and Data, which is additionally combined with the non-data
section, including VHT-SIG-A, to form the VHT PPDU, as shown by Figure 21-4 and Table 21-4 of IEEE 802.11-2016
(reproduced below).

— Sus 8us 4 s 8ps Aus 4 ps per VHT-LTF symbol 4 ps
K - - ~ - x a A A A A
L- I VHT- VHT-
—_— - N . i
Ad B L-STF L-LTF QG VHT-SIG-A I STE VHT-LTF SIGB Data
E 2 ¥
Figure 21-4—VHT PPDU format

Table 21-4—Fields of the VHT PPDU

Field Description
L-STF Non-HT Short Training field
B —/ | LLTF Non-HT Long Training field
L-SIG Non-HT SIGNAL field
K — | VHT-SIG-A VHT Signal A field
. VHT-STF VHT Short Training field
I i VHT-LTF VHT Long Training field
VHT-SIG-B VHT Signal B field
Data The Data field carrving the PSDU(s)

802.11-2016
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Claim 8

combining the (B) first section, the (E) second section and the (K) at least one non-data section to form the (A) frame structure.

Plaintiff contends that the Accused Instrumentalities practice IEEE 802.11ax and combine the generated first, second, and non-
data sections to form the claimed frame structure. For example, the first section, including L-STF, L-LTF, and L-SIG, is
combined with the second section, including VHT-STF, VHT-LTF, and Data, which is additionally combined with the non-data
section, including VHT-SIG-A, to form the VHT PPDU, as shown by Figure 21-4 and Table 21-4 of IEEE 802.11-2020
(reproduced below).

— Bus 8 ps 4 s Bus 4dpus 4 psperVHT-LTF symibal 4 s
K e A ~ o A a A A A A
L- VHT- VHT-
Ad B—— L-5TF L-LTF SIG YHT-S1G-A STF YVHT-LTF SIG-B Data
. - }
Figure 21-4—VHT PPDU format
Table 21-4—Fields of the VHT PPDU
Field Description
L-STF Non-HT Short Training field
B — | LLTF Non-HT Long Training field
L-SIG Non-HT SIGNAL field
K — VHT-SIG-A VHT Signal A field
- |
. | VHI-STF VHT Short Training field
VHT-LTF VHT Long Training field
VHT-SIG-B VHT Signal B field
Data The Data field carrying the PSDU(s) I
802.11-2020
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