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Claims Are Challenged Under A Single Ground Based On The

Combination Of Park And IEEE 802.16-2004

III. Ground 1: Claims 7 and 11 are unpatentable over Park and 802.16-2004

As will be demonstrated in the following paragraphs, Park and 802.16-2004

teach or suggest every element of the challenged claims. The ’450 Patent purports

Demonstrative Exhibit — Not Evidence Pet.,,9 2



Petitioner’s Sole Ground Fails For Two Independently Sufficient

Reasons

1. Petitioner Fails To Show A “Mobile Device Configured To”
Perform The Claimed Limitations Under The Plain And Ordinary
Meaning Of “Mobile Device” In This Field

2. Petitioner Fails To Show A Segment Comprising N Time-
Frequency Resource Units, “Where N=2, 4 Or 8."

Demonstrative Exhibit — Not Evidence 3



Summary Of Standards And Systems Cited By Petitioner

IEEE 802.16-2004

Reference forming Ground 1

|EEE 802.16(e)

Not Part of any Ground

Park

Reference forming Ground 1

WiBro

Not Part of any Ground

“This standard specifies the air interface of fixed broadband
wireless access.”

Ex. 1006 [802.14-2004] 004

A “major weakness is that it does not support mobility.”

Ex. 2025 [Cooklev-Book] 332

Developed later “to support mobile subscribers.”

Ex. 2025 [Cooklev-Book] 22

“devot[ed] one part of the superframe for fixed stations and one
part for mobile stations.”

Ex. 2025 [Cooklev-Book] 331; Ex. 2024 [Cooklev-1st-Depo.] 71:3-6.

Discloses an IEEE 802.16(e) frame. dverslycrea for band AMC area o
Ex. 2023 [Alberth-2nd-Decl.] 1 81

Divides the frame into AMC (fixed)
and diversity (mobile) areas

s based on [EEE 802.16(e). i v M.
Ex. 2023 [Alberth-2nd-Decl.] 1 82
Divides the frame into AMC (fixed)
and diversity (mobile) areas

THHH
P ERIPR
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Independent Claim 7 Requires A “Mobile Device Configured

To” Perform Limitations [1], [2], [3]

Patent No.: US 10,447 ’450 B2 [c] the mobile device configured to:

7. A mobile device in a wireless packet system using a [1] receive an identifier from a base station in a cell in

frame structure of multiple frames for transmission, each which the mobile device is operating; and
frame comprising a plurality of time intervals, each time
interval comprising a plurality of orthogonal frequency [2(a)] receive a signal containing information from the

division multiplexing (OFDM) symbols, and each OFDM

symbol containing a plurality of frequency subcarriers, the

mobile device configured to: o , . [2(b)] the segment having a starting time-frequency

receive an identifier from a base station in a cell in which
the mobile device is operating; and

base station over a segment of time-frequency resource,

coordinate and the segment comprising N time-frequency

receive a signal containing information from the base fesource units within a time interval
station over a segment of time-frequency resource, the
segment having a starting time-frequency coordinate [2(c)] each unit containing a set of frequency subcarriers

and the segment comprising N time-frequency resource
units within a time interval, each unit containing a set
of frequency subcarriers in a group of OFDM symbols,
where N=2, 4, or 8; and

recover the information from the received signal using the
starting time-frequency coordinate and N in conjunc-

tion with the received identifier. the starting time-frequency coordinate and N in

in a group of OFDM symbols,

[2(d)] where N=2, 4, or 8; and

[3] recover the information from the received signal using

conjunction with the received identifier.

Demonstrative Exhibit — Not Evidence POR, 3-4 5



High Level Roadmap: Petitioner Fails To Show A “Mobile
Device Configured To” Perform The Claimed Limitations

Petitioner Fails To Show A “Mobile Device
Configured To” Perform Park Embodiments

- ir

—N —N

ALLOCATION MODE =01 Time (symbols) Park
= = for “mobile subscribers” for “fixed subscribers”
_'g 7] Al j+2 ANC AREA
R AN, Ak AW [0043] According to the present invention, to indicate ey e (R (5
2 resource allocation information of an AMC area, allocation o .
' ) ' ’ e - T o
PREAMBLE | DIVERSITY AREA ANC AREA T . 5 h SUB-CARRIER BIN
FREQUENCY (1] (12) 03) it - o T TIT EArETY
(BAND) ooy - EIIIIDZIE\IIII = P SUB-CARRIER BIN
START ALLOCATION UNIT INDEX = j i B (103) = i == S ChmneL
NUMBER OF ALLOCATION UNITS =3 et g a0 e = ] CHANNEL (14) . CARRIER
BAND b — T oM TIME (SYMBOL)
(102) = " .
n Same In WiBro

— Same In 802.14(e)
Demonstrative Exhibit — Not Evidence POR, 3-18 ¢



Petitioner Relies On “Allocation Mode 01" In Park Embodiments For

Limitations That A “Mobile Device” Must Be Configured To Perform
PETITION

Patent No.: US 1 0 ’447 ,450 BZ Specifically, in Park’s “allocation mode ‘01°,” Park’s “allocation region” (i.e.,

[c] the mobile device configured to: segment) has: (1) an “index value of the start allocation unit” (i.e., a one-

[1] receive an identifier from a base station in a cell in dimensional starting time-frequency coordinate) that identifies the start of the

which the mobile device is operating; and allocation region and; (2) the total number of allocation units (i.e., N time-frequency
[2(a)] receive a signal containing information from the resource units). Park [0066] (“In the allocation mode ‘01°, the corresponding
base station over a segment of time-frequency resource, Pet. 32-33

: : z = Ti bol
[2(b)] the segment having a starting time-frequency ——— A

= / / . 7//Y, 4 7
5 W 3 o 77 j / J+1 ’ J+2
coordinate and the segment comprising N time-frequency 2 Vs 4 512)  (513)
resource units within a time interval, 3
[2(¢)] each unit containing a set of frequency subcarriers
in a group of OFDM symbols,
START ALLOCATION UNIT INDEX = j

[2(d)] where N=2, 4, or 8; and NUMBER OF ALLOCATION UNITS =3 Pet., 33
[3] recover the information from the received signal using
the starting time-frequency coordinate and N in Park discloses using a DL-MAP IE message with revised syntax to
conjunction with the received identifier. communicate the parameters the mobile device will use to recover the information

from the received signal. Cooklev Decl. 49 78-96, 192-196. Park illustrates an

Pet., 45
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Park “Allocation Mode 01” Embodiment Allocates Resources Within

The AMC Area Of The Frame

Park

[0013] DL(/UL)-MAP IE (Information Element) used for
indicating resource allocation information of the AMC area
in such a resource allocation structure is defined in Table
95(/101) of the Institute of Electrical Engineers (IEEE)
802.16-2004 standard.

[0055] Table 2 shows DL(/UL)-MAP IE (Information Ele-
ment), which indicates resource allocation information of
the AMC area according to an embodiment of the present
mvention.

[0043] According to the present invention, to indicate
resource allocation information of an AMC area, allocation
units having mutually different sizes and shapes are defined
and the total resource region is indexed per each allocation
unit, thereby indicating the resource allocation information
allocated to each subscriber through a predetermined allo-
cation unit and index information of a corresponding allo-
cation unit.

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] 11 37, 50; POR, 6 8



Undisputed: Park Embodiments Allocate Resources Within The AMC

Area Of The Frame

DECLARATION OF TODOR COOKLEV

159. In Park, the indexed total resource region is the “AMC area” for
which the allocation information is provided via the DL-MAP, as described above.
Ex. 1003 [Cooklev-1st-Decl.] 159

in Park (which, as described above relates to AMC), the resource allocation unit

Ex. 1003 [Cooklev-1st-Decl.] 1 189

showing an “OFDMA frame with multiple zones”). As Park indicates, its

improvements to 802.16-2004 relate to the application of the DL-MAP IE

(highlighted in blue) to the optional AMC zone (highlighted in orange).

Ex. 1003 [Cooklev-1st-Decl.] § 115

DL-MAPIE. Park Table 1, Table 2; 802.16-2004 at Table 97. As described above,
Park teaches that DL-MAP IE is used to allocate resources resource information in

the AMC area. Park [0013]. Park also teaches that the “Nep code” and “Nsch
Ex. 1003 [Cooklev-1st-Decl.] § 206

Demonstrative Exhibit — Not Evidence POR, 13 7



Park Embodiments Index The AMC Area Of Frame And Inform The

User Of The Portion Of The AMC Area Allocated To The User

ALLOCATION MODE = 01

///]"'/1// //// |
(511)//(512)/,,91%

1111111111

START ALLOCATION UNIT INDEX =
NUMBER OF ALLOCATION UNITS =3

F1G.5B

PREAMBLE DIVERSITY AREA AMC AREA
D) (12) . (13)
FREQUENCY — b : \
(BAND) [OJ0 ] - [CITOoWATTA A [ATATA] =
A ; :
(B’/?)I‘:g) b-1 » T : |0r 1 ‘2‘ '35 ;4: ;:f
I . 23 20 ki l AMC . & .
L & SUB-CARRIER BIN
BANDD 32 {13 |18 |15 |16 [17 '"% R SAPETY
= | A -  SUB-CARRIER BIN
B, AND b+ [1] 1 2 3 4 L
— DIVERSITY
i 78 {29 = SUB-CHANNEL
. SAFETY &HANNEL (14) : CARRIER
TIME (SYMBOL)

FIG.1
Park

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] 1 37-40; POR, 7-8 10



Table-97 Of IEEE 802.16 Standard That Park Modifies Is For

Resource Allocation In The AMC Area Of The Frame

DECLARATION OF TODOR COOKLEV

60. Park even incorporates Table 97 of 802.16-2004 into its specification,
in the form of Table 1 as a starting point. Park [0013]-[0015], Table 1; see also

802.16-2004 at 110-111 (Table 97). Park refers to this table as “Table 95,” but a

Ex. 1003 [Cooklev-Decl.] 1 60

802.16™

Table 97—H-ARQ Compact_DL-MAP IE format for band AMC

Syntax Size Notes
Compact_DL-MAP_IE () {

DL-MAP Type =1 3 bits
reserved 1 bit Shall be set to zero
RCID_IE variable
Ngp code 4 bits Code of encoder packet bits (see 8.4.9.2.3.5)
Ngcy code 4 bits Code of allocated subchannels (see 8.4.9.2.3.5)
Nband Nb-Band bits Number of bands, 0 = use BITMAP instead
if (Nband == 0) {

Band BITMAP Nb-BITMAP bits | n-th LSB is 1 if n-th band is selected
}else {

for (i=0;i< Nband; i++)

Band Index Nb-Index bits Band selection.

Ex. 1006 [802.15-2004] 110
Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.]  47; POR, 11 11



Park: AMC Area Of Frame Only Supports “Fixed Subscribers”

Park

[0011] The preamble area 11 is used for base station
discrimination, channel estimation, synchronization infor-
mation and system information transmission. The diversity
area 12 1s used for allocating resources for mobile subscrib-
ers, and the AMC area 13 1s used for increasing the trans-
mission speed through a frequency-selective adaptive modu-
lation for fixed subscribers.

for “mobile subscribers” for “fixed subscribers”
PREAMBLE DIVERSITY AREA AMC AREA
(11) (12) . (13)
FREQUENCY —— Y )
(BAND) [0O [0 ] - (O[O TATA[AIJTAITATRA] =3
A . H :
BAND b-1 ‘ e b
(101) g y (o o [ I CAMC o
ELEE LM LR LN LB i SUB-CARRIER BIN
BAND b I O O e S W k)
(102) i ; =3 SAFETY
>t o o SUB-CARRIER BIN
NDor1 B Y T 123 1315
%3) — DIVERSITY
18 —~ SUB-CHANNEL
SAFETY CHANNEL (14) E CARRIER
TIME (SYMBOL)

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] 19 45-46; POR, 10-11 12



Petitioner’s Expert, Dr. Cooklev, Authored A Reference Book On

The IEEE 802.16 Standard

IEEE Standards Wireless Networks Series

Wireless
cCommunication
Standards

Demonstrative Exhibit — Not Evidence POR, 14 13



Petitioner’s Expert’'s Book: “To Support Mobility,” The Frame Is

Divided Into Two Parts, “Devoting” One Part “For Fixed Stations”

to-multipoint. Another initiative within IEEE 802.16 is to support mobility. Task
Group 802.16e was established to support this technology [B30], [B97], [B99],
[B131]. The solution that will be developed by 802.16e will likely be devoting
one part of the superframe for fixed stations and one part for mobile stations. The

Ex. 2025 [Cooklev-Book] 331

IEEE Standards Wireless Networks Series

Wireless
Communication
Standaras

Demonstrative Exhibit — Not Evidence POR, 14 14



WiBro, Referenced By Park, Also Divides The Frame Into Two

Areas, One For Mobile Stations And One For Fixed Stations

Capacity Analysis Considering Channel Resource
Overhead for Mobile Internet Access(WiBro)

selection and diversity. Fixed wireless indoor service is
supported with band selection mode to maximize multi-user
scheduling gain by utilizing channel selectivity for stationary
users. And mobile wireless outdoor service is supported with
diversity mode to maximize wideband frequency diversity and
temporal diversity gain for mobile users. Also, various

Ex. 2027 [WiBro-Article] 2

diversity area for AMC area for
mobile subscribers fixed subscribers

Bin 116

I
|

LI T DT LT

[T
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T EEEEE AT

[T

8
=)
o

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] § 59; POR, 16 15



Petitioner’s Expert: WiBro And Park Both Divide The Frame Into

Two Areas, With AMC Used For Fixed Users

DEPOSITION OF TODOR COOKLEV

A. Ifyoulook at Figure 1, we see a
figure. This figure is consistent with Figure 1 of

Park.

And we see there is a -- and I think diversity area for AMC area for
earlier we were -- we were talking about different moblle subscribers —fixed subscribers
zones. So we see at the bottom -- at the bottom we
see a -- so there is a diversity zone. This "
diversity zone is the zone dedicated to mobile °
users.

There is a zone that here it's referred
to as band selection. This is the zone that is for
fixed users.

So now this -- so you were asking about
that passage. And if we look, fixed wireless is
supported with band selection mode. So I think here
band selection mode is that -- is that part of the
frame called "band selection." That's for
stationary users.

LT T T T

rrrrrrrrr

AT T

iﬂ
31
=
\
\
{

Ex. 2024 [Cooklev-1st-Depo.] 107:24-108:18
Demonstrative Exhibit — Not Evidence POR, 17 16



All Evidence Confirms: Frame Is Divided To

Park

WiBro

for “mobile subscribers” for “fixed subscribers”

PREAMBLE DIVERSITY AREA AMC AREA

{1 (12) 03)
FREQUENCY , :

(BAND)

BAND b-1
(s01)

[ —
SUB-CARRIER BIN

saeery
SUB-CARRIER BIN

BAND b
(102)

BAND b+1
(103)

7 DIVERSITY
= SUB-CHANNEL
CARRIER

SAFETY CHANNEL (14)

TIME (SYMBOL)

Ex. 1005 [Park] [0007] (“FIG.1is @
view illustrating a frame structure
of a WiBro stands for Wireless
Broadband (WiBro) system or an
IEEE802.16 system applied to an
OFDMA system.”)

Ex. 1005 [Park] [0011] (“The
diversity area 12 is used for
allocating resources for mobile
subscribers, and the AMC area 13
is used for increasing the
transmission speed through a
frequency-selective adaptive
modulation for fixed subscribers.”)

Petitioner’s Expert

Ex. 2025 [Cooklev-Book] 331 (“The
solution that will be developed by
802.16e will likely be devoting one
part of the superframe for fixed
stations and one part for mobile
stations.”)

Ex. 2024 [Cooklev-15-Depo.] 71:3-6

(“Q. is your proposed likely solution
was the solution ultimately
adopted by 802.16(e)2 A. | think,

yes."”)

diversity area for AMC area for
mobile subscribers  fixed subscribers

AT
il

Ex. 2027 [WiBro-Article] 1-2. (“Fixed
wireless indoor service is
supported with band selection
mode .... And mobile wireless
outdoor service is supported with
diversity mode ....")

Ex. 2024 [Cooklev-15-Depo.]
107:24-108:18. (“This figure is
consistent with Figure 1 of Park. ...
This diversity zone is the zone
dedicated to mobile users. There
is a zone that here it's referred to
as band selection. This is the zone
that is for fixed users. ....")

Demonstrative Exhibit — Not Evidence

POR, 18 1/




Even In A System That Also Supports Mobile Users, Park

Embodiments Are For The AMC Area That Is For Fixed Users
Park

[0011] The preamble area 11 is used for base station
discrimination, channel estimation, synchronization infor-
mation and system information transmission. The diversity
area 12 1s used for allocating resources for mobile subscrib-
ers, and the AMC area 13 1s used for increasing the trans-
mission speed through a frequency-selective adaptive modu-
lation for fixed subscribers.

[0043] According to the present invention, to indicate
resource allocation information of an AMC area, allocation

for “mobile subscribers” for “fixed subscribers”
PREAMBLE DIVERSITY AREA AMC AREA
(1) (12) . (13)
FREQUENCY —— ¥ \
(BAND) [(CI0] - (IO TATAJATATATA] =3
A : ?
BAND b-1 .. lor 1‘3 |24 73 1‘9 |5f
(101) E PO i A s ) AMC .
LN LA LI L L = SUB-CARRIER BIN
BAND b B 90 0 O 0 O [ ---%
(102) U2 B 3 B3 SAFETY
— : P SUB-CARRIER BIN

——~ SUB-CHANNEL
SAFETY CHANNEL (14) E CARRIER

BAND b?1 175 T 1T 7213 1315 TT
(103) pl — " % —C DIVERSITY

» TIVE (SYMBOL)
Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] 19 45-46; POR, 10-11, 19 18



Petitioner’'s Reference To IEEE 802.16(e) And WiBro Does Not
Disclose A “Mobile Device” That Practices The Claims

Park, WiBro, 802.16(e): The AMC Region Of Frame To Which Park
Embodiments Apply Is Only For Fixed Subscribers

diversity areafor ~ AMC area for
mobile subscribers fixed subscribers

FFFFFFFF

Ex. 1005 [Park] Figure 1 (IEEE 802.16(e) frame)

BBBBB

|

MMMMMM
0:

NI 8 s
I
H
I
£

Bin
structure

il}\m Ex. 2027 [WiBro-Article] Figure 1 (WiBro frame)

;Plot

Tile
structure

—

Preamble PUJC Diveglkity Band Selection UL Control Diversity Band Selection

Demonstrative Exhibit — Not Evidence POR, 16-17, 27-28 17



“Mobile”

Park

US 2006/0039274 Al

SUMMARY OF THE INVENTION
[0030] Accordingly, the present invention has been made
0 solve the above-mentioned problems occurring in the
prior art, and an of the present invention is o provide
a method for discretely indicating resource allocation infor-
mation segardies of previous resource allocation informa-
tion in an OFDMA wircless communication system.

[0031]  Another tject nl' the present invention is to pro-
vide a method for ing resource allocation informa-
tion, which can dw.-n,u.ly indicate the resource allocation
information for each subscriber, thereby improving flexibil-
ity for resource allocation.

[0032) Still another object of the present invention is to
provide a method for reducing load when  indicating
resouree allocation information by indicating information of
a resource, such as a previously transmitted MAP_IE, if the
resource is allocated 10 a corresponding terminal

[0033] To accomplish these objects, according to one
aspect of the present invention, there is provided a method
for indicating resource allocation information in an Orthogo-

nal Frequency Division Multiple Access (OFDMAY) wircloss

the OFDMA wireless network system based on predeter-
mined allocation unit information and an index value of a
predetermined allocation uni

[0034)  According to another aspect of the present inven-

tion, there is provided a method for reducing a load when

indicating resource allocation information in an Orthogonal

Frequency Division Multiple Access (OFDMA) wireless

nc!\vnrk system, the method including determining whether
sour

allocation region identical to a previous resource.

tion region is allocated to prede terminals by
a base station; and transmitting information rep-
mummg {hat the resourée atlocation region allocated to the
predetermined terminals is identical to the previous resource.
allocation region without indicating the resource allocation
information for the predetermined terminals if the resource
allocation region identical to the previous resource alloca-
tion region is allocated to the predetermined terminals.
BRIEF DESCRIPTION OF THE DRAWINGS
[0035] The above and other objects, features and advan-
tages of the present invention will be more apparent from the
following detailed description taken in conjunction with the
accompanying drawings, in which:
[0036] FIG. 1 illustrates a frame structure of a Wibro
system or an IEEE 802.16 system applied to an OFDMA
system;
[0037] FIGS. 2A-2C illustrate sub-channel allocation
modes defined in Table 95(/101) of IEEE 802.16-2004;
[0038] FIGS. 3A-3D illustrate allocation units having
mutually different sizes and shapes, which are allocated to
the total resource region and indexed according to an
embodiment of the present invention;
[0039] FIG. 4 illustrates resource allocation regions for
plural” subseribers according to an embodiment of the
present invention;

Feb. 23, 2006

[0040] _FIGS. SA-SC illustrate allocation modes accord=

US 2006/0039274 Al

own in FIG. 4, resource allocation regions for
scribers include A 401, B 402, C 403, D 404, E
405, F 406 and G 407.

[0052] The resource allocation regions shown in FIG. 4
can be simply represented by using the allocation unit as
shown in FIG, 3. That is, B 402 and C 403 can be
b(0) and c(8), respectively.

represented a

[0053] In addition, A 401 can be represented as c(0) and
c(1). This means continuous resource allocation regions can
be simply represented by assigning a start allocation unit
index and a total number of the allocation units.

[0054]  In addition, D 404 can be represented as d(26),
d(27), d(34), d(3), d(42) and d(43). Ti

gular shaped resource allocation region can be simply rep-
resented by assigning a start allocation unit index and an end
allocation unit index

[0055] Table 2 shows DL(/UL)-MAP IE (Information Ele-
ment), which indicates resource allocation information of
the AMC area according to an embodiment of the present
invention.

TABLE 2

Syntax size Notes

AP ()

Conpact DL

DL_MAI

R u .
code

Extension type

Noh sode

avit
abits
[u:(.-u 2o ...y(
1t Some A
abits
Il'(Snmc AM==1){
AM abits
)
Ii(Same AM==00){
Allocation unit index Laui bits
clsc if (AM==01]
Start allocation unil index L bits
Number of allocation units  Nau bits
Jelse if (AM==10)(
Start allocation unit index.  Lai bits

End allocation unit index  Lavi bits
}

vaisble
variable

}
H-ARQ Control_IE
COICH. Control_IE
I0(byte boundary)(

Padding Nibble

}
i

[0056] In Table 2, “DL-MAP Type” s a value for speci-
fying the type of the DL-MAP IE.

[0057]
addition,

“RCID_IE” represents an a
the combination of the

signment of the IE. In
Nep code” and “Nsch

Demonstrative Exhibit — Not Evidence
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[0071] FIG. 5C represents the allocation mode “10” indi-
cating that a plurality of allocation units are allocated in the
ctangular pattern. To indicate the allocalmn region, *

h is an index value of a start allocation unit 520, and
410" which is an index value of an nd allocaion it
530 are used.

[0072] When the resource allocation information is indi-
cated through the above scheme, overhead can be analyzed
as follows.

[0073] In the IEEE 802.16 (1024FFT mode) and Wibro
standards, if sub-channels “a” and “b” corresponding to
symbols (12,6) are allocated to one terminal from non-
continuous 2 Bands selected from 24 Bands, the conven-
tional sci hown in Table 1 requires 4 bits for indicating
Nband, 16 bits (Kx'7 bits) representing the Band index for

" and “b”, for representing the allocation mode, and
16 bits (8x2 hus] for representing the number of sub-
channels. Thus, a total of 38 bits are required.

[0074]  In contrast, according to the present invention, on
the assumption that the allocation unit corresponding to 1
Band*6 symbol exists (if total 18 symbols arc used for
DL_Band AMC, 72 allocation unit indexes (24 Band*3) can
be used, so one allocation unit index can be represented with

bits), there is required 4 bits for AUT, 4 bits for Nae, 13
bits for the allocation unit corresponding to “a” (2 bils for
AM, 7 bits for start allocation unit index, and 4 bits for the
number of allocation units) and 9 bits for the allocation nit
corresponding to “b” (2 bits for AM, and 7 bits for allocation
unit index). Thus, the present invention requires only 30 bits.

[0075] 'The present invention can be applied to the Wibro
or IEEE 802.16 standards in various manners.

[0076]  First, a new type indicating the MAP_IE scheme of
the present invention can be added to an extension mode of
DL_MAP IE TYPE and UL_MAP IE TYPE fields in Table
87 of the IEEE 802.16 (802.16-2004) standard.

[0077]  Second, the MAP_IE scheme of the present inven-
tion can be represented by using a reserved value of
DL_MAP IE TYPE and UL_MAP IE TYPE fields in Table
87 of the [EEE 802.16 (302.16-2004) standard

[0078] Third, the present invention can be represented by
using 1 bit of a reserved field in Table 95 H-ARQ Com-
pact_DL_MAP IE of the IEEE 802.16 (802.16-2004) stan-
dard

o

[0079] Fourth, it is also possible to newly define Table 95
of IEEE 802.16 (802.16-2004) such that the Table 95 may
indicate the MAP_IE scheme of the present invention as
well as the conventional scheme.

[0080] FIGS. 6A and 6B are views illustrating resource
allocation regions for explaining a method of reducing load
generated when indicating resource allocation information
according to an embodiment of :m present  invention,
wherein the resource, such as previously transmitted
MAP_IE, is allocated to a wn’e\pnn(hnu terminal

[0081] Referring o FIG. 6A, the resource allocation
tegions are variously represented as A 401, B 402, C 403, D
404, E 405, F 406 and G 407 for plural subscribers.

[0082] After allocating resources 1o the above resource
allocation regions, the next resource allocation is performed
with respeet to resource allocation regions A'601, B602,

€603, D'604, 605, F'6(
The same character meaj
the new resource allocal
[0083]  As shown in FI
are allocated to A, C,

allocated to B 402 and |

[0084]  In this ca:
the resources 10 ¢
tion. If the resource all
even though the same r¢
the same terminals (for ¢}
and E'605), the MAP |
information is unnccesst
[0085)  Accordingly, 4
resource is allocated 10,
reserved field in Table 9§
standard, thereby reduci)
[0086] In addition, binf
of the AM shown in Taf
allocation.

[0087) To detect the sal
terminal in the base staf
previously transmitted |
MAP_IE when storing 4/
mitted MAP_IE

[0088] As described
invention, the resource |
cretely indicated regard)
information in an OFDM
thereby ensuring flexibil
[0089]  In addition, acq
allocation of the resourt
MAP_IE, can be indicaf
corresponding terminal,
indicating the resource §
[0090) ‘The method fof
ized in the form of a prog
medium such as a CD R
disc or a magneto opticd
method of the present if
[0091] While the inver
with reference to certain
will be understood by if
changes in form and def
departing from the spit
defined by the appended

What is claimed is:
1. Amethod for indical
in an Orthogonal Freq
(OFDMA) wircless netw
the steps of:
i) defining at least of
sizes and shapes an
per each allocation

i) indicating resourcq
minal of the OFDN
on predetermined 4
index value of a pr

. |

Park Never Refers To Subscribers In Ilts Embodiments As

Q_mobild

Feb. 23, 2006

US 2006/0039274 Al

2. The method as claimed in claim 1, wherein step ii)
includes the substeps of:
iif) determining if the resource information allocated to
cach terminal is indicated by using a same allocation
unit type,

iv) determining if the resource information allocated to
terminal is indicated by using a same allocation

mode, and

v) indicating the resource information by using an index
value of a predetermined allocation unit according to
the allocation mode.

3. The method as claimed in claim 2, wherein, in step v),

the allocation mode indicates that

allocated, a corresponding allocation region
by using an index value of a corresponding allocation unit

4. The method as claimed in claim 2, wherein, in siep v),

the allocation mode indicates that continuous allocation
s are allocated, a_corresponding allocation region is

dicated by using an index value of a start allocation unit
and a total number of allocation units.

Phe melhod 5 laied in claim 2, wherei, fn sep )

if the allocation mode indicates that allocation units arc

allocaicdin  ectangular pator,  corresponding allocation

6

No matches found.

Feb. 23, 2006

region is indicated by using an index value of a start
allocation unit and an index value of an end allocation unit.

6. The method as claimed in claim 2, wherein, in step v),
if the allocation mode indicates that a resource allocation
region identical 10 a previous resource allocation region is
allocated 10 a corresponding terminal, the resource alloca-
tion information is not indicated.

7. Amethod for reducing a load when indicating resource
allocation information in an Orthogonal Frequency Divisio
Multiple Access (OFDMA) wireless network system, IhL
method comprising the steps of:

i) dtormining whutho 1 e, alaton togon
identical to a previous resource allocation region by
means of a base

tion; and

ii) transmitting information representing that the resource
location region is identical to the previous resource
allocation region without indicating resource allocation
information if the resource allocation region is identical
o the previous resource allocation region is allocated to
the predetermined terminals.

Ex. 2023 [Alberth-2nd-Decl.] 1 51; POR, 12 20



Reference To “Mobile Communication Systems” In “Related

Art” Does Not Say Park Embodiments Apply To Mobile Devices

Park
[0004] 2. Description of the Related Art
. . . . for “mobile subscribers” for “fixed subscribers”
[0005] Next-generation mobile communication systems |
. . . . . . . PREAMBLE DIVERSITY AREA AMC AREA
will transmit data with superior quality at a high transmis- S il (12 , 2 ,
. . . . . . (BAND) [(CI0]} - [(CIOoOTATA A ATATA] =3
sion rate to provide subscribers with various improved : : ‘
multimedia services. Recent studies are being conducted on SOt .. e @ E—
o e . . LN L KL L L . SUB-CARRIER BIN
an Orthogonal Frequency Division Multiple Access D = e e R
. . (102) } D ——— SUB-CARRIER BIN
(OFDMA) scheme to make it possible for the next-genera- o L = "= R
. . . . 78 < SUB-CHANNEL
tion mobile communication systems to meet the above : SAFETY GHANEL (14 ” Chnen
expectations. | THE (SYM30U

Park’s Efficiency Improvements For Fixed Devices Is Relevant To Mobile

Communication Systems Because They Have To Support More Users

Demonstrative Exhibit — Not Evidence Sur-Reply, 15-16 21



Implementing Park Embodiments In 802.16-2004 Does Not

Disclose Or Render Obvious The Claimed “Mobile Device”

DECLARATION OF TODOR COOKLEV
77. A POSA would have considered it obvious to implement Park using

802.16-2004. Park discloses an improvement to resource allocation in “[n]ext

Ex. 1003 [Cooklev-1st-Decl.] 77

Even If 802.16-2004 Supporied Mobile Users, Which It Does Not,

Park’s Embodiments Apply To Fixed Stations In A Mobile System

Demonstrative Exhibit — Not Evidence POR, 19 22



IEEE 802.16-2004 Is Expressly Clear That Its Subscriber Stations

Are Fixed (Stationary), Not Mobile

|IEEE Std 802.16"-2004
(Revision of IEEE Std 802.16-2001)

802.16™

IEEE Standard for
Local and metropolitan area networks

Part 16: Air Interface for Fixed
Broadband Wireless Access Systems

IEEE Computer Society
and the

IEEE Microwave Theory and Techniques Society

Sponsored by the
LAN/MAN Standards Committee

Abstract| This_standard specifies the air interface of fixed broadband wireless access |(BWA)

systems supporting multimedia services. The medium access control layer (MAC) supports a

primarily point-to-multipoint architecture, with an optional mesh topology. The MAC is structured

to support multiple physical layer (PHY) specifications, each suited to a particular operational

environment. For operational frequencies from 10—-66 GHz, the PHY is based on single-carrier

@lEEE modulation. For frequencies below 11 GHz, where propagation without a direct line of sight
: must be accommodated, three alternatives are provided, using OFDM, OFDMA, and single-

carrier modulation. This standard revises and consolidates |IEEE Std 802.16-2001, IEEE Std
Ex. 1006 [802.16-2004] 001 (Title) 802.16a™-2003, and IEEE Std 802.16¢™-2002.

3 Park Avenue, New York, NY 10016-5997, USA

Ex. 1006 [802.16-2004] 004 (Abstract)

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] 1 64-67; POR, 23 23



The Different, Later IEEE 802.16(e) Added Support For Mobility

To The IEEE 802.16-2004 Standard Relied Upon By Petitioner

DECLARATION OF WILLIAM P. ALBERTH JR.
68. The IEEE 802.16 family of standards (including 802.16-2004) did not

support mobile devices until version 802.16e, approved on December 7, 2005. See

Ex. 1014 [802.16¢] 3. This is confirmed by, for example, another article authored

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] § 68; POR, 24 24



Roger Mark, Chair Of 802.16 Working Group, Has Authored

Articles Confirming 802.16-2004 Did Not Support Mobile Users

BIOGRAPHIES

— ROGER B. MARKs [F] (marks@nist.gov) is with NIST, Boulder,
. TOPICS IN BROADBAND ACCESS Colorado. In 1998 he initiated the effort that led to the
IEEE 802.16 Working Group on Broadband Wireless Access,

IEEE Standard 802.16: chairing it since inception. He served as technical editor of

A Technical Overview of the [EEE Standards 802.16-2001 and 802.16.2-2001. He
WirelessMAN™ Air Interface for @ received his A.B. in physics in 1980 from Princeton Univer-
Broadband Wireless Access sity and his Ph.D. in applied physics in 1988 from Yale Uni-
S — versity. Author of over 80 publications, his awards include

Roger B. Marks, National Institute of Standards and Technology the 1995 IEEE Morris E. Leeds Award (an IEEE Technical
Kenneth L. Stanwood and Stanley Wang, Ensemble Communications Inc. FIEI d Awar d) an d the Broa dban d Wireless Ha" Of Fame. He

developed the IEEE Radio and Wireless Conference and
chaired it from 1996 through 1999.

Ex. 2020 [Eklund-Article] 107 (Biographies)

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] | 67; POR, 23 25



Roger Mark: The Different, Later IEEE 802.146(e) Added Support

For Mobility To The IEEE 802.16-2004 Standard

Roger B. Marks, José M. Costa,
and Brian G. Kiernan

In late 2002, the WG began a new project to amend
IEEE Std 802.16 again, this time to add support for
mobile terminals. The work, which brought in a large
number of participants and new technology ideas, led
to the approval of another amendment, IEEE Std
802.16e, in 2005. This amendment expanded the IEEE
802.16 fixed-access system into a combined fixed and
mobile system, allowing a single base station (BS) to
support both fixed and mobile terminals. Important
new features included handover, sleep and idle modes,
more robust security, and closed-loop MIMO. Support
continued for each the three lower-frequency PHY
modes, but the OFDMA mode was made “scalable”
with the addition of new subcarrier counts (128, 512,

and 1,024) intended for use in narrower channels.

Ex. 2022 [Marks] 74
Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] | 68; POR, 24 26



Petitioner’s Expert's Book Confirms: 802.16-2004 Did Not

Support Mobile Users

IEEE Standards Wireless Networks Series IEEE 802.16’s major weakness is that it does not support mobility. While
originally mobility was not required, recently demand has been increasing for
Wireless mobile broadband wireless access. Within IEEE 802. there are two efforts to
Communication provide mobile BWA systems. First, IEEE 802.16 has created a task group to
Standards explore how to modify IEEE 802.16 so that it supports mobility. Also, a separate

Ex. 2025 [Cooklev-Book] 332

| d) IEEE 802.16e, being developed at present to support mobile subscribers I

Ex. 2025 [Cooklev-Book] 22

to-multipoint. Another initiative within IEEE 802.16 is to support mobility. Task
Group 802.16e was established to support this technology [B30], [B97], [B99],

Ex. 2025 [Cooklev-Book] 331

Demonstrative Exhibit — Not Evidence POR, 20-21 27



Petitioner’s Expert’'s Book Confirms: Support For Mobile Users

Was Added In The Different, Subsequent IEEE 802.16(e)

IEEE Standards Wireless Networks Series

Table 1-4: 802.16 projects

Wireless

Number Description
Communication
= . i 802.16 Fixed broadband wireless systems between 10 and 66 GHz
Stdlaakas
802.16a Amendment for operation between 2 and 11 GHz
802.16¢ Enhancement including system profiles between 10 and 66 GHz
802.16.2 Coexistence between 10 and 66 GHz

802.16/Conf01 Test and conformance specifications (active)

802.16/Conf02
802.16/Conf03
802.16d System profiles (active)
802.16e Enhancement to support mobility (active)

Ex. 2025 [Cooklev-Book] 22

Demonstrative Exhibit — Not Evidence POR, 22 28



Petitioner’s Expert: Discussion Of IEEE 802.16 In His Book

Applies To 802.16-2004 Relied Upon By The Petition

DEPOSITION OF TODOR COOKLEV

Q. Is it fair to say that your discretion
of the 802.16 standard in your book applies to
802.16-2004 version standard, as well?

A. I think so.

Ex. 2024 [Cooklev-1st-Depo.] 39:5-8

IEEE Standards Wireless Networks Series

\WiEeless
Communication
Standagds

IEEE 802.16’s major weakness is that it does not support mobility. While
originally mobility was not required, recently demand has been increasing for
mobile broadband wireless access. Within IEEE 802. there are two efforts to
provide mobile BWA systems. First, IEEE 802.16 has created a task group to
explore how to modify IEEE 802.16 so that it supports mobility. Also, a separate

Ex. 2025 [Cooklev-Book] 332

Demonstrative Exhibit — Not Evidence POR, 20 29



IEEE 802.16-2004 Did Not Divide The Frame Into Fixed And

Mobile Areas, Confirming It Could Not Support Mobile Users

DEPOSITION OF TODOR COOKLEV

Q. Does 802.16-2004 divide a superframe
between fixed and mobile stations?

A. No, I --1don't think the 2004 version
of the standard has the superframe -- this type of a
superframe. It was brought by 16(e).

Ex. 2024 [Cooklev-1st-Depo.] 62:3-7

\Wireless

Communication
Standards

to-multipoint. Another initiative within IEEE 802.16 is to support mobility. Task
Group 802.16e was established to support this technology [B30], [B97], [B99],
[B131]. The solution that will be developed by 802.16e will likely be devoting

one part of the superframe for fixed stations and one part for mobile stations. The
Ex. 2025 [Cooklev-Book] 331

Demonstrative Exhibit — Not Evidence POR, 32 30



The IPR Opinions Of Petitioner’'s Expert Are Refuted By His Book,
His Deposition Testimony, References, And Extrinsic Evidence

Petitioner’s Expert In IPR  Truth

“While Park and 802.16- Ex. 1006 [802.14-2004] 004 (“This standard specifies the
2004 do not expressly state | air interface of fixed broadband wireless access.”
the ‘subscriber’ or

‘terminal’ is a mobile Ex. 2025 [Cooklev-Book]:

device, a POSA would 332 (“802.16’s major weakness is that it does not
understand that both Park support mobility.”)

and 802.16-2004 apply to 332 (“802.16(e) being developed at present to
mobile devices.” support mobile subscribers.”)

331 (“The solution ... by 802.16e will likely be devoting
1003 [Cooklev-Decl] 1126 | one part of the superframe for fixed stations ....")

Ex. 1005 [Park] [0011] (*the AMC area 13 is ... for fixed
subscribers.”)

Ex. 2027 [WiBro-Article] 2. (“Fixed wireless ... is
supported with band selection mode [AMC] ....")

Ex. 2024 [Cooklev-15t-Depo.] 107:24-108:18. (“This
[AMC] is the zone that is for fixed users. ....")

Demonstrative Exhibit — Not Evidence POR, 18 31



The Petition’s Theory Of Obviousness Relied Upon By The
Institution Decision Is Rebutted

Institution Decision: AMC Area Of Frame Modified By Park
Is For Fixed Subscribers, Even In WiBro

“Petitioner also relies on Dr. Cooklev'’s | Ex. 1005 [Park] [0011] (“the AMC area 13 is
Declaration testimony to support its ... for fixed subscribers.")

contention that Park would have
been understood to disclose a
mobile device. See e.qg., [citation]. A
portion of Dr. Cooklev's Declaration Ex. 2024 [Cooklev-1st-Depo.] 107:24-108:18.
testimony, cited in the Petition, states | (“[AMC] is the zone that is for fixed users ...")
that ‘WiBro was a South Korean
mobile wireless service designed to
provide wireless broadband access

Ex. 2027 [WiBro-Article] 2. (“Fixed wireless ...
is supported with band selection mode ...")

Ex. 2025 [Cooklev-Book] 331 (“devoting one
part of the superframe for fixed stations”)

’-o devices moving Up fo 60_70 for“mobilesulifcribers” for“‘ﬁ/xedsubscribers”
[
kilometers per hour.” Ex. 1003 § 56 SR it el
oy (BAND) [T 101 -~ [0 10 EAShASASasRsfuA] 'I'I_!

(citing Ex. 1024)" e .
fioh ey ﬁ""’_—‘,_IF % 806 cammren siv
(B1A0';‘))b 192 {13 |30 |15 (16 |7 % gﬁEE&RRIE

A LI I I T B!
T O =
E SAFETY CHANNEL (14) E - CARRIER
Paper 30 [Institution-Decision] 27 T (STWBOL)

Demonstrative Exhibit — Not Evidence POR, 18; Sur-Reply, 5 32



Reply’s New Theory: Park Can Support A Mobile Device

“When It Is Stationary Or Moving Slowly”

“Petitioner also relies on Dr. Cooklev’s
Declaration testimony to support its
contention that Park would have
been understood to disclose a
mobile device. See e.qg., [citation]. A
portion of Dr. Cooklev's Declaration
testimony, cited in the Petition, states
that ‘WiBro was a South Korean
mobile wireless service designed to
provide wireless broadband access
to devices moving up to 60-70

Paper 30 [Institution-Decision] 27

“When a mobile device is stationary or

moving slowly, it would have

communicated using band AMC ...."
Reply, 6

“Park’s improvements to band AMC
would have been used by a mobile
device while the device was
stationary or slowly moving ...."

Ex. 1031 [Cooklev-2nd-Decl.] 17

Demonstrative Exhibit — Not Evidence

Sur-Reply, 6 33




Petitioner Relied On Plain And Ordinary Meaning Of “Mobile

Device”

DEPOSITION OF TODOR COOKLEV

In either of your declarations, you have not
proposed a construction for the term "mobile device";
is that right?

A. I don't think I proposed a construction.
0, Is 1it, therefore, accurate to say that you
have applied the plain and ordinary meaning of

"mobile device" in your analysis?

A. In the context of the '450 patent, yes.

Ex. 2039 [Cooklev 2nd Depo.] 12:19-13:1

Demonstrative Exhibit — Not Evidence Sur-Reply, 9 34



Petitioner’s Expert's Book: Plain Meaning Of “Mobile Device” In This Field

Does Not Include A Device That Can Only Practice The Invention When
“Stationary Or Slowly Moving”

IEEE Standards Wireless Networks Series

Wireless
Communication

Standards

Wireless communication protocols are affected by the mobility of stations. There
are two types of stations to distinguish between—portable and mobile stations. A
portable station is one that can be moved from one place to another place, but

normally participates in a wireless network when it is in a fixed location. Fixed or

slowly moving stations can be considered portable. Mobile stations can
participate in a network while in motion.

Ex. 2025 [Cooklev-Book] 39

“Fixed Or Slowly Moving” # Mobile

Demonstrative Exhibit — Not Evidence

Sur-Reply, 7 35



Petitioner’s Expert: Even Pedestrian Speed Of 5 Km/Hr. Is Not

Considered “Mobile” In This Field

DEPOSITION OF TODOR COOKLEV

Q. What did you mean by "slowly moving" in
this sentence?

A. Generally slowly moving stations are
stations moving at pedestrian speed.

Ex. 2024 [Cooklev-1st-Depo.] 50:5-8

What 1s the pedestrian speed -- what
speed 1s considered a pedestrian speed 1in this
field?

A. Zero to five. Ithink --

Q. Five what?

A. Good question. I think it's five
kilometers about.

Ex. 2024 [Cooklev-1st-Depo.] 153:8-14

Demonstrative Exhibit — Not Evidence

Sur-Reply, 7 36



Book On 802.16 Authored By Its Committee Chair: “Mobile

Device Can Move During Operation”

<IEEE

IEEE Standards Wireless Networks Series

- ®
WirelessMAN

Inside the IEEE 802.16™ Standard
for Wireless Metropolitan Networks

Rover 5. merie  ((INILLLLOGNRR

Subbu Ponnuswamy - ,
Kenneth L. Stanwood WirelessMAN

Nico J.M. van Waes

Wireless devices may be classified based on whether the communicating
~devices are physically fixed at one location or allowed to move during a
~ communication session. For example, the ITU defines fixed service as a

Published by
Standards Information Network

EE Press  “radio communication service between specified fixed points.” In fixed
’ - wireless networks, wireless devices at both ends are stationary during
- operation. In mobile wireless networks, at least one of the devices can move

“during operation. An example of the mobile wireless network is the cellular

Ex.1025 [Eklund-Book] 33

Demonstrative Exhibit — Not Evidence Sur-Reply, 7-8 37



Reply’s Interpretation Of “Mobile Device” Contradicts Plain

Meaning Of “Mobile Device” In This Field

IEEE Standards Wirless Networs Seres Mobile refers to the ability to be mobile
while performing the relevant function

Wireless

communication
Standards IEEE 802.16’s major weakness is that it d
originally mobility was not required, recent
mobile broadband wireless access. Within IEBE 802. there are two efforts to
provide mobile BWA systems. First, IEEE 802.16 has created a task group to

explore how to modify IEEE 802.16 so that it supports mobility. Also, a separate
Ex. 2025 [Cooklev-Book] 332

{While
demand has been increasing for

d) IEEE 802.16e, being developed at present to supportfmobile subscribers

Ex. 2025 [Cooklev-Book] 22

Demonstrative Exhibit — Not Evidence Sur-Reply, 8 38



Plain Meaning Of “Mobile Device” Is Not Shown To Include A Device That

Can Only Practice The Invention While “Stationary Or Slowly Moving”

| Wireless communication protocols are affected by the mobility of stations. There
standaris® = are two types of stations to distinguish between—portable and mobile stations. A
portable station is one that can be moved from one place to another place, but
normally participates in a wireless network when it is in a fixed location. Fixed or
slowly moving stations can be considered portable. Mobile stations can
participate in a network while in motion.

Ex. 2025 [Cooklev-Book] 39

Petitioner Offered No Expert Opinion On Plain Meaning Of “Mobile Device”

MY

Demonstrative Exhibit — Not Evidence Sur-Reply, 9 39



“Mobile Device Configured To” Practice The Invention Is Not Disclosed

By A Device That Can Only Practice The Invention When Not Mobile

Patent No.: US 10,447,450 B2

[c] the mobile device configured to:

[1] receive an identifier from a base station in a cell in

which the mobile device is operating; and

[2(a)] receive a signal containing information from the
base station over a segment of time-frequency resource,

[2(b)] the segment having a starting time-frequency
coordinate and the segment comprising N time-frequency

resource units within a time interval,

[2(c)] each unit containing a set of frequency subcarriers

in a group of OFDM symbols,

[2(d)] where N=2, 4, or 8; and

[3] recover the information from the received signal using
the starting time-frequency coordinate and N in

conjunction with the received identifier.

Demonstrative Exhibit — Not Evidence POR, 3-4 40



Petitioner’s Position Makes The Limitation “Mobile” Superfluous

Patent No.: US 10,447,450 B2

[c] thegrebite device configured to:

L [1] receive an identifier from a base station in a cell in

which the mobile device is operating; and

[2(a)] receive a signal containing information from the
base station over a segment of time-frequency resource,

[2(b)] the segment having a starting time-frequency
coordinate and the segment comprising N time-frequency

resource units within a time interval,

[2(c)] each unit containing a set of frequency subcarriers

in a group of OFDM symbols,

[2(d)] where N=2, 4, or 8; and

[3] recover the information from the received signal using
the starting time-frequency coordinate and N in

conjunction with the received identifier.

Demonstrative Exhibit — Not Evidence POR, 36 41



The Specification’s Observation That A Mobile Device May Be

Fixed Or Moving Does Not Help Petitioner

Patent No.: US 10,447,450 B2

(BS) 110. One or more mobile devices (not shown) may be
fixed or may roam within the geographic region covered by

the network. The mobile devices are used as an interface
| o A o C Ex 1001, 3:40-42

v" Non-controversial: mobile device can sometimes be fixed

v" Confirms Patent Owner position: a mobile device should be
capable of practicing the invention both when fixed and when
mobile

v" Does not change plain meaning: Petitioner relied on plain
meaning of “mobile device.” All the evidence of plain meaning
support patent owner.

Demonstrative Exhibit — Not Evidence POR, 11; Sur-Reply, 35 42



Petitioner Had To Show Plain Meaning Of “Mobile Device” In This

Field Encompasses “Fixed Or Slowly Moving Devices.” It Failed.

W%WMWWWMAWWMWWM

“Because Google has the burden of
persuasion, Neonode has no obligation to
precisely define the term gliding . . . away or
explain how the term differs from the term flick

in Robertson.”
A ATy~ AP M A Ay A I N AAT Ny~ VAT i A My iy i\

Google LLC v. Neonode Smartphone LLC, IPR2021-01041, Paper 52, 25 (Jan. 11, 2023)

Demonstrative Exhibit — Not Evidence Sur-Reply, 9-10 43



Petitioner’s Sole Ground Fails For Two Independently Sufficient

Reasons

1. Petitioner Fails To Show A “Mobile Device Configured To"
Perform The Claimed Limitations Under The Plain And Ordinary
Meaning Of “Mobile Device” In This Field

2. Petitioner Fails To Show A Segment Comprising N Time-
Frequency Resource Units, “Where N =2, 4 Or 8.”

Demonstrative Exhibit — Not Evidence 44



Independent Claim 7 Requires “N = 2, 4, Or 8"

Patent No.: US 10,447,450 B2

7. A mobile device in a wireless packet system using a
frame structure of multiple frames for transmission, each
frame comprising a plurality of time intervals, each time
interval comprising a plurality of orthogonal frequency
division multiplexing (OFDM) symbols, and each OFDM
symbol containing a plurality of frequency subcarriers, the
mobile device configured to:

receive an identifier from a base station in a cell in which

the mobile device is operating; and

receive a signal containing information from the base

station over a segment of time-frequency resource, the
segment having a starting time-frequency coordinate
and the segment comprising N time-frequency resource
units within a time interval, each unit containing a set
of frequency subcarriers in a group of OFDM symbols,
where N=2, 4, or 8; and

recover the information from the received signal using the

starting time-frequency coordinate and N in conjunc-
tion with the received identifier.

Demonstrative Exhibit — Not Evidence POR, 36 45



Petitioner Argues That Park Discloses “N=2, 4, Or 8" Because In

Park N Can Be “Any Number”

DECLARATION OF TODOR COOKLEV

180. The possibilities for combinations of a starting time-frequency
coordinate and N are practically endless. As Park explains, the total resource
(AMC area) can be divided into allocation units of “various sizes and shapes’ and
the resource allocation regions can vary in size and shape, as well as location in
the total resource (AMC area). Park [0046], [0081]-[0083]. “N” can therefore be
any number of allocation units needed for a particular allocation region, expressed
as a positive integer value from 1 up through the number needed to express the
entire resource. Park [0070].

Ex. 1003 [Cooklev-Decl.] 1 180

Demonstrative Exhibit — Not Evidence POR, 37 46



Plain Meaning Requires N, When Plural, “Equal” 2, 4 Or 8, To

The Exclusion Of Other Plural Numbers

DECLARATION OF WILLIAM P. ALBERTH JR.

89. The plain meaning of the claim requires that N, when plural, must
“equal” 2, 4 or 8. Of course, if N equals another number, such as 7, it does not
“equal” 2, 4 or 8. Thus, based on the plain meaning, N, when plural, must be
selected from one of 2, 4 or 8, to the exclusion of any plural N other than N=2, 4
or 8. This is because the claim expressly recites “N =2, 4 or 8. It does not recite,
for example, that “N can equal at least 2, 4 or 8.” The claim is agnostic to the case

of N = 1 because it requires a plural number of “resource units.”

Ex. 2023 [Alberth-2nd-Decl.] 89
B R e o T E s N D S O T Ry U R Ty

¥ of elements (one

Insituform Techs., Inc. v. Cat Contr., Inc., 99 F.3d 1098, 1106 (Fed. Cir. 1996)
Demonstrative Exhibit — Not Evidence POR, 38 47



Institution Decision Relied On “Comprising” In Claims To

Preliminarily Find N Can Equal Plural Values Other Than 2, 4, 8

DECISION
Granting Institution of Inter Partes Review

We do not agree that the plain language of claim 7 excludes integers
N=3, 5, 6, or 7. Claim 7 utilizes the open-ended term “comprising” in the
recitation “the segment comprising N time-frequency resource units within a
time interval.” Due to the use of the term “comprising” in the recitation, the
full scope of claim 7 may include additional N time-frequency resource
units, such as N=3, 5, 6, 7, in addition to the claimed “N time-frequency

resource units within a time interval, . . . where N=2, 4, or 8.”

Paper 30 [Institution-Decision] 33-34

Demonstrative Exhibit — Not Evidence POR, 39 48



CAFC: Unlike When It Is A Transitional Phrase, “Comprising” In

The Body Of Claim Means “Having,” Not “Having At Least”

A~ A A e\ s A Pt Vs s g g

“Moleculon argued that the word “comprising” in
step (b) (Yrotating a first set of cube pieces
comprising four cubes about a first axis”) means that
the step covers four cubes or more. “Comprising” is
not used here as a transitional phrase and has no
special legal effect as such. Hence, it should be

i ""m =| | interpreted according to the normal rules of claim
AT interpretation. No analogous word precedes the
structural recitation of the number of cube pieces in
steps (a) and (c). ‘Comprising’ in step (c) reasonably
interpreted means ‘having’ but not 'having at least.™

*
*

AR~ A VA A APtV A A~ i A VA

Moleculon Research Corp. v. CBS, Inc., 793 F.2d 1261, 1272 n.8 (Fed. Cir. 1986)

Demonstrative Exhibit — Not Evidence POR, 40 49



PTAB And Courts Routinely Follow CAFC Authority That “Comprising”

In Body Of Claim Means “Having,” Not “Having At Least”

“In contrast, the word “comprising” here is in the body of the claim, so it
has “no special legal effect” .... Therefore, consistent with Moleculon, we
interpret “comprising” here as “*having’ but not ‘having at least.’”

Apple Inc. v. LBTIP I LLC, IPR2020-01189, Paper 48, 20 (Dec. 5, 2023)

“Accordingly, consistent with Moleculon Research, the Court construes
‘comprises’ in the context used in Claim 1 as meaning “have,” (but not

‘have at least’).”
Araujo v. E. Mishan & Sons, Inc., 2022 U.S. Dist. LEXIS 115290, *25

“while ‘comprising’ is always construed as an open term when use din a
claim preamble, it has no such automatic meaning when used within the

body of a claim.”
Med. Res. Inst. v. Bio-Engineered Supplements & Nutrition, Inc., 2007 U.S. Dist. LEXIS 3576, *12

Demonstrative Exhibit — Not Evidence Sur-Reply, 19-20 50



Courts Have Rejected Open-Ended Meaning Of “Comprising”

In Patents With Similar Claim Language As Here

Barnes & Noble Claim Limitation:
“performing an Inverse Fast Fourier Transformation on said K signals to
generate a signal comprising K different frequencies.”

%WMWWWWﬂWWWW

“comprising” is contained in the body of the claim. Courts have held
that when used in the body of a claim, and not as a transition, the
term “comprising” should be interpreted according to the normal
rules of claim interpretation. [citations]. The claim language includes
a numerical limitation “K" for both the signals upon which the IFFT is
performed and the frequencies which would result. It would be highly
vnusual for a writer to use the term “comprise” as open-ended in this
context given this express numerical limitation.

WWWW“WWW’W

Barnes & Noble, Inc. v. LSI Corp., 2014 U.S. Dist. LEXIS 48524, *83-84

Demonstrative Exhibit — Not Evidence Sur-Reply, 20-21 !



Petitioner’'s Only Response To Plain Meaning Is To Erroneously

Focus On The Term “Comprising” As Being Open Ended

T, RV NN | SIS P YN | BN B AN B Wt

“‘“Comprising’ is not used here as a

transitional phrase and has no special
legal effect as such. Hence, it should
be interpreted according to the
normal rules of claim interpretation. ...
‘Compirising’ in step (c) reasonably
interpreted means ‘having’ but not
'having at least.’™

N e AN S N AN M TN SN A ML 2

Moleculon Research Corp. v. CBS, Inc., 793 F.2d 1261, 1272 n.8 (Fed. Cir. 1986)

Demonstrative Exhibit — Not Evidence Sur-Reply, 20-21 52



Petitioner’s Cited Authorities Are Inapposite Because
Comprising In Their Claims Is A Transitional Phrase

Petitioner’s Cited Authority:

Transitional phrase

Claim 1 of the '777 patents hows this progressive g&posure innovation in shaving technology:

1. A safety razor blade unitjcomprisingfa guard, a cap, and a group of first, second, and third blades with parallel sharpened edges
located between the guard and cap, the first blade defining a blade edge nearest the guard having a negative_[**5]_exposure not
less than -0.2 mm, and the third blade defining a blade edge nearest the cap having a positive exposure of not greater than +0.2
mm, said second blade defining a blade edge having an exposure not less than the exposure of the first blade and not greater than

the exposure of the third blade.

Gillette Co. v. Energizer Holdings, Inc., 405 F.3d 1367, 1369 (Fed. Cir. 2005) (cited by Reply, 17-18)

Demonstrative Exhibit — Not Evidence Sur-Reply, 20n.5 33



Petitioner Does Not Provide Any Relevant Plain Meaning

Analysis Or Authority

“the claim expressly recites N = 2,

4 or 8. It does not recite, for example, that N can

equal at least 2, 4 or 8.”
Ex. 2023 [Alberth-2nd-Decl.] 1 89

‘Comprising’ in
step (c) reasonably interpreted means ‘having’

but not 'having at least.’”
Moleculon Research Corp. v. CBS, Inc., 793 F.2d 1261, 1272 n.8 (Fed. Cir. 1986)

‘... ‘comprising’
here is in the body of the claim, so it has “no
special legal effect” .... we interpret ‘comprising’

here as ‘having’ but not *having at least.””
Apple Inc. v. LBTIP [ LLC, IPR2020-01189, Paper 48, 20 (Dec. 5, 2023)

“It
would be highly unusual for a writer to use the
term ‘comprise’ as open-ended in this context

given this express numerical limitation.”
Barnes & Noble, Inc. v. LSI Corp., 2014 U.S. Dist. LEXIS 48524, *83-84

Demonstrative Exhibit — Not Evidence Sur-Reply, 21-22  >*



The Specification Explains That Limiting N As Claimed

Achieves Multiple Benefits

DECLARATION OF WILLIAM P. ALBERTH JR.

92. The specification confirms that the value of N, when plural, is limited
to 2,4 or 8. As described below, by limiting N, when plural, in the manner

described, the invention achieves benefits beyond Park’s basic indexing of its

“allocation units.” First, limiting N may further reduce overhead by linking the
segment size to the modulation scheme. Second, limiting N may remedy the prior

art’s “irregular” arrangement of segments.

Ex. 2023 [Alberth-2nd-Decl.] § 92

Demonstrative Exhibit — Not Evidence POR, 41 55



The Patent Had The Insight That Coding Scheme And Allocated

Resource Size Can Be Linked And Transmitted By One Parameter

DECLARATION OF WILLIAM P. ALBERTH JR.

93.  First, the inventors recognized that by limiting N, the control overheat
may be reduced beyond what would be permitted through simple indexing of
segments (as in Park). Specifically, the inventors recognized that if the claimed
“time-frequency resource unit” did not have any arbitrary size, but, for example,

the size of the “highest available MCS [Modulation and Coding Scheme],” then

“the resource utilized by other MCS is simply an integer multiple of the basic
unit.” Ex. 1001 [’450 Patent] 6:46-52. The invention then explains that, as a
result, the MCS can be linked to the size of the segment, and both can be
transmitted through a single parameter:

The MCS [Modulation and Coding Scheme] index (MCSI) conveys the
information about modulation and coding scheme. For a known
vocoder, MCSI also implies the number of AMC resource units [the

claimed “time-frequency resource unit”] required for a voice packet.

Ex. 1001 [’450 Patent] 6:55-68; see also id., 2:54-57 (“In some embodiments,

Ex. 2023 [Alberth-2nd-Decl.] { 93
Demonstrative Exhibit — Not Evidence POR, 42 56



With Plural N Limited To 2, 4 Or 8, One Parameter (MCSI) Conveys

Both Modulation And Coding Scheme And Allocated Segment Size

Raw
Information bits  symbols

Coding

Modulation

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] 11 93-96; POR, 43 5/



Limiting Plural N = 2, 4 Or 8 Also Addresses Prior Art’'s “Irregular”

Allocated Region Disadvantage

DECLARATION OF WILLIAM P. ALBERTH JR.
97. Second, the inventors further recognized that by limiting the number
N as explained above, it can resolve another disadvantage of the prior art.
Specifically, the Patent explains that in the prior art, “the allocated resources

region is irregular from connection to connection.” Ex. 1001 [’450 Patent] 2:1-2.

Addressing this and other issues, the inventors conceived “an alternative way of
managing multiple packet streams” to “overcome the inefficiencies associated with
maintaining” mappings under the prior art. Ex. 1001 [’450 Patent] 5:41-43.
Instead of spreading the various applications carried in packet streams throughout
the available resource region, per the prior art, the inventors took a different
approach: they “group[ed] like applications together.” Ex. 1001 [’450 Patent]
5:43-53.

Ex. 2023 [Alberth-2nd-Decl.] 1 97

Demonstrative Exhibit — Not Evidence POR, 44 58



By Limiting Plural N = 2, 4 Or 8, The Patent Solves The
Disadvantage Of “Irregular” Regions Present In Park

Park’s Irregular Regions '450 Patent:

A : g
' Al ~ 601
B ~602 1.
603 | o [T604
£ E' ~605 o
&
5 =
F 606 g .
G 607 S N
SYMBOL S Timo 3
§ 8 N
Ex. 1005 [Park] Fig. 6B Ex. 1001 ['450 Patent] Fig. 6

Demonstrative Exhibit — Not Evidence Ex. 2023 [Alberth-2nd-Decl.] 11 97-99; POR, 45 57



The Board Should Give Weight To The Specification’s

Confirmation Of The Plain Meaning Of Claims
ATy~ A AT VA A AT AV I\ Ay~ VA A Ar iy iy i Ny

“Where the specification makes clear that the invention

does not include a particular feature, that feature is
deemed to be outside the reach of the claims of the
patent, even though the language of the claims, read
without reference to the specification, might be considered

broad enough to encompass the feature in question.”

Ay AV VA A Ay~ VM VA A Ay VI A A Ay oy

Chi. Bd. Options Exch., Inc. v. Int’'l Sec. Exch., LLC, 677 F.3d 1361, 1372 (Fed. Cir. 2012)
A ANt e A Y N st e ANt T e A4 Y N e At I e e Y N e At T e Y N
“since, by distinguishing the claimed invention over the
prior art, an applicant is indicating what the claims do not
cover, he is by implication surrendering such protection

f s AN~ A A s e AN e e A A Y i e AN Y e e At Y i e AN e ey
Ekchian v. Home Depot, Inc., 104 F.3d 1299, 1304 (Fed. Cir. 1997)

Demonstrative Exhibit — Not Evidence POR, 45, 47 ¢0



Reply Relies On The Specification Disclosing N = 1 In Addition

To N =2,4 Or 8, But The Claim Only Addresses Plural N

Coding Raw
MCSI| Modulation rate Information bits  symbols | Units
1 T6Q7AdvE e 66 86 1
2 QPSK 72 160 160 2
3 QPSK L4 160 320 4
4 | QISK /8 160 6408

Patent No.: US 10,447,450 B2

receive a signal containing information from the base
station over a segment of time-frequency resource, the
segment having a starting time-frequency coordinate
and the segment comprising N time-frequency resource
units within a time interval, each unit containing a set
of frequency subcarriers in a group of OFDM symbols,
where N=2, 4, or 8; and

Petitioner Has No Response

Demonstrative Exhibit — Not Evidence Sur-Reply, 22-23 ¢!




Petitioner’s Expert Constructed A Different Set Of N (Powers Of

3) Based On The Patent’s Insight On Linking Variables

SECOND DECLARATION OF TODOR COOKLEV

38. There are no advantages that are limited to only the coding rate values
given in Table 1 (1/2, 1/4, and 1/8) that are not available for other values not listed
in the table. For example, coding at a rate of 1/3 (which, assuming the same basic
resource unit as in Table 1 and QPSK, would result in N=37) would have
performance between the performance of coding at rates 1/2 and 1/4 disclosed in

Table 1.

Ex. 1031 [Cooklev-2nd-Decl.] 1 38

Petitioner’s Expert’'s Example Confirms That N Is Not Arbitrary Or

Unbounded; Set Of N = 2, 4 Or 8 Is Constructed Based On Specific Insight

Demonstrative Exhibit — Not Evidence Sur-Reply, 24-25 62



Reserve

Demonstrative Exhibit — Not Evidence 63



Despite Petition’s Misrepresentation, It Is Now Undisputed That

Park Discloses A Frame Based On 802.16(e), Not 802.16-2004

Petition Actual Park Disclosure
“In particular, Park depicts ‘a frame “FIG. 1 1s a view illustrating a frame

structure of ... an IEEE 802.16-2004 | structure of a WiBro stands for
system applied to an OFDMA system.” | Wireless Broadband (WiBro) system
Park [0007], [0036].” Pet., 20. for an IEEE 802.16 system applied to

an OFDMA system.” Ex. 1005 [Park]
[0007].

Patent Owner also asserts the frame illustrated in Figure 1 of Park is an
802.16¢ frame structure, not an 802.16-2004 frame structure as the Petition indicated

quoting Park. (POR, 31-32.) Here, Patent Owner is correct. The Petition

Reply, 14

Demonstrative Exhibit — Not Evidence POR, 31 ¢4



Petitioner’'s Expert At Deposition And Reply Retracted Any
Suggestion That WiBro Is Based On IEEE 802.16-2004

Dr. CookleV’s First Declaration:

“While the title of 802.16-2004 refers
to "“Fixed Broadband Wireless Access
Systems,” the application of 802.16-
2004 is not so limited. As explained
above, WiBro, which touted its ability
tfo cover mobile subscriber stations,
adopted the 802.16 standard back in

July 2004.”

Ex. 1003 [Cooklev-Decl.]| 97

Ex. 2024 [Cooklev-1st-Depo.] 36:11-13
(“So WiBro, they said, well, we'll take
draft two of 802.16(e), and that will be
the foundation of the WiBro

technology.”).

Ex. 1031 [Cooklev-2nd-Decl.] 17 n.5.
(“WiBro (based on an early draft of

802.16e per Ex. 1023, p. 24)")

2027 [WiBro-Article] 2 (“Specification
of WiBro is somewhat similar to IEEE
802.16e ...").

Demonstrative Exhibit — Not Evidence

POR, 32-33; Sur-Reply, 17 65



Park’s Korean Application Is Not Available As Prior Art Or

Knowledge Of POSITA

Park

(19)Korean Intellectual Property Office (KR)
(12) Unexamined Patent Publication (A)

(51) o Int.CL® (11) Unexamined Publication No.  10-2006-0016600

HO4L 12/28 (January 2006) z Y
43) U d Publication Date Feb 22,2006
H04J 11/00 (January 2006) (43) Unexamined Publication Date February

Ex. 1008, 20

Patent No.: US 10,447,450 B2

This application is a continuation of, and incorporates by
reference in its entirety, U.S. patent application Ser. No.
14/720,554, filed on May 22, 2015, which is a continuation
of U.S. patent application Ser. No. 14/248,243, filed on Apr.
8, 2014, now U.S. Pat. No. 9,042,337, which is a continu-
ation of U.S. patent application Ser. No. 13/115,055, filed on
May 24, 2011, now U.S. Pat. No. 8,693,430, which is a
continuation of U.S. patent application Ser. No. 11/908,257,
filed on Jul. 14, 2008, now U.S. Pat. No. 7,948,944, which
i1s a national stage application of PCT/US06/38149, filed
Sep. 28, 2006, which claims the benefit of U.S. Provisional
Patent Application No. 60/721,451, filed on Sep. 28, 2005.

Demonstrative Exhibit — Not Evidence POR, 33-34 46



Park’s Korean Application Confirms That The AMC Area Of

Frame Does Not Support Mobile Users

TRANSLATOR’S DECLARATION

10. I believe the best and most accurate translation of “T=2 A X| A}-8- A= 9]¢} is “for mostly

stationary users,” not “mainly for stationary users.” In the context of this Korean unexamined
patent, “mostly”” modifies the degree of immobility, and thus “mostly stationary users” means
users who are stationary, but may exhibit movement below a certain unspecified, small

threshold. The opposite of this term would be “mobile users.”

Ex. 2038 [Translation-Declaration] 1 8-12

Demonstrative Exhibit — Not Evidence POR, 34 ¢7



Park And '450 Patent Are Not Shown To Modify The Same
DL_MAP Messages In IEEE 802.16

Petitioner’s Expert: Park Modifies DL MAP Message In Table 97

“Park even incorporates Table 97 of 802.16-2004 into its specification,
in the form of Table 1 as a starting point.”

Ex. 1003 [Cooklev-Decl.] § 60

Petitioner’s Expert: '450 Patent Modifies DL_MAP Message In Table 16

Q. Are you able based on the information provided in the background
section of the '450 Patent point me in the 802.16 standard which

map scheduling message is the background discussing on this
standard?

A. ...So | would say Table 16.

Ex. 2024 [Cooklev-1st-Depo.] 148:23-149:25

Demonstrative Exhibit — Not Evidence 68



Petitioner Fails To Show AMC Region Could Even Be Utilized For
“Slowly Moving” Devices, Which Are Not “Mobile” In This Field

Petitioner’s Evidence:

O One bullet point in one slide in a
presentation by a Samsung employee
stated WiBro could assign AMC to
“slowly moving” devices. Ex. 1023, 17

X Noft scholarly or peer reviewed
arficle

¥ Ex. 2024 [Cooklev-1st-Depo.] 37:2-11
(Samsung had not succeeded in
developing a mobile device for
WiBro)

¥ Ex. 2039 [Cooklev-1st-Depo.] 17:2-
18:13 (Petitioner’s expert has never
seen the WiBro standard and does
not "know' how it differs from

802.16(e))

Contradicting Evidence:

v Ex. 2024 [Cooklev-1st-Depo.] 107:24-
108:18 (Petitioner’s expert stating
that in WiBro, the band AMC region
of the frame is for “fixed” users)

v Ex. 2027 [WiBro-Article] 1-2 (IEEE
publication stafing that, in WiBro,
the band AMC region is for “fixed”
users)

v Ex. 2028 [WiMax-Article] 34 (scholarly
source stating that the AMC region
is for “fixed (stationary) users”)

Demonstrative Exhibit — Not Evidence

Sur-Reply, 12-14 ¢9




