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= “claims 8-12 and 18-22 of the ‘431 patent
are unpatentable, under 35 U.S.C.
8103(a), as obvious over the combination
of Dulin, Yamaura, Hwang, and Zhuang”
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Petitioner’'s Proposed Prior Art Combination for

Independent Claim 8 of the ‘431 Patent

8.0  Acellular base station comprising:

circuitry configured to transmit a broadcast channel in an
8.1 orthogonal frequency division multiple access (OFDMA) core-
band;

wherein the core-band is substantially centered at an operating
center frequency and the core-band includes a first plurality of

8.2 ) : : :
subcarrier groups, wherein each subcarrier group includes a
plurality of subcarriers;
8.3 wherein the core-band is utilized to communicate a primary
' preamble sufficient to enable radio operations; Alleged prior art
) ] ) ) ) Dulin
the primary preamble being a direct sequence in the time S—
8.4 domain with a frequency content confined within the core- wang
. W

band or being an OFDM symbol corresponding to a particular

frequency pattern within the core-band; Zhuang

Patent Owner Response at pp. 23-24
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Petitioner’'s Proposed Prior Art Combination for

Independent Claim 8 of the ‘431 Patent (cont.)

wherein properties of the primary preamble comprise:
8.5
an autocorrelation having a large correlation peak with respect

to sidelobes;

a cross-correlation with other primary preambles having a
8.6 small cross-correlation coefficient with respect to power of
other primary preambles; and

8.7 a small peak-to-average ratio; and
3.8 wherein a large number of primary preamble sequences
' exhibit the properties; and Alleged prior art
Dulin
circuitry configured to transmit control and data channels T
using a variable band including a second plurality of
8.9 . . ) ) Hwang
subcarrier groups, wherein the variable band includes at least o
uang

the core-band.

Patent Owner Response at p. 24
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Petitioner’'s Proposed Prior Art Combination for

Independent Claim 18 of the ‘431 Patent

18.0 A variable bandwidth communication method comprising:

transmitting a broadcast channel by a cellular base station in
18.1 an orthogonal frequency division multiple access (OFDMA)
core-band,;

wherein the core-band is substantially centered at an operating
center frequency and the core-band includes a first plurality of

18.2 : : : :

subcarrier groups, wherein each subcarrier group includes a

plurality of subcarriers;

wherein the core-band is utilized to communicate a primary
18.3 - : .

preamble sufficient to enable radio operations; Alleged prior art

. ; . ; ) Duli

the primary preamble being a direct sequence in the time o

184  domain with a frequency content confined within the core- Yamaura

band or being an OFDM symbol corresponding to a particular Hwang

frequency pattern within the core-band,;

Zhuang

Patent Owner Response at p. 25
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Petitioner’'s Proposed Prior Art Combination for

Independent Claim 18 of the ‘431 Patent (cont.)

wherein properties of the primary preamble comprise:

18.5 an autocorrelation having a large correlation peak with respect

to sidelobes:;

a cross-correlation with other primary preambles having a
18.6 small cross-correlation coefficient with respect to power of
other primary preambles; and

18.7 a small peak-to-average ratio; and

18.8 wherein a large number of primary preamble sequences

exhibit the properties; and Alleged prior art
Dulin
transmitting control and data channels by the cellular base S
18.9 station using a variable band including a second plurality of Hwang

subcarrier groups, wherein the variable band includes at least

Zhuan
the core-band. J

Patent Owner Response at p. 25-26

IPR2015-01664 Exhibit 2006 6



Summary of Argument

= The Prior Art Combination Does Not Disclose All of
the Claim Elements of Independent Claims 8 or 18

— Claim elements 8.1 and 18.1: “transmit[ting] a broadcast
channel [] in an orthogonal frequency division multiple access
(OFDMA) core-band”

— Claim elements 8.9 and 18.9: “transmit[ting] control and data
channels [] using a variable band including a second plurality of
subcarrier groups, wherein the variable band includes at least
the core-band”

Patent Owner Response at pp. 27, 37
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Summary of Argument (cont.)

= Petitioner Relies on an Improper Hindsight Analysis
= No Reason to Combine Dulin, Yamaura, Hwang, and
Zhuang

— Dulin Teaches Away

— No Reasonable Expectation of Success

= Petitioner’'s Expert Assumes an Extraordinary Level
of Skill in the Art

Patent Owner Response at pp. 47-61

IPR2015-01664 Exhibit 2006 8




Undisputed Claim Constructions

Claim Term Agreed Construction

core-band a frequency segment that is not greater than the smallest operating
channel bandwidth among all the possible spectral bands that a
receiver is designed to operate with

primary preamble a signal transmitted near the beginning of a transmission, such as a
frame or time slot, and occupying only the core-band

peak-to-average ratio peak-to-average power ratio

first plurality of a first collection of two or more subcarrier groups, each of which
subcarrier groups includes at least two subcarriers

second plurality of a second collection of two or more subcarrier groups, distinct from the
subcarrier groups first plurality of subcarrier groups, each of which includes at least two
subcarriers

control and data control channels and data channels
channels

Patent Owner Response at p. 13;
Petitioner’s Reply at pp. 2-3

IPR2015-01664 Exhibit 2006 9



Disputed Claim Constructions

'431 Patent Patent Owner’s Proposed Petitioner’s Proposed
Claim Term Construction Construction

transmitting a
broadcast channel in
an OFDMA core-band

transmitting a broadcast channel by
multiplexing the broadcast channel
information using OFDMA on to
subcarriers within the limits of a
frequency segment that is not greater
than the smallest operating channel
bandwidth among all the possible
spectral bands with which the receiver
is designed to operate

variable band

a frequency band having variable
operating channel bandwidth

No construction is necessary.

No construction necessary/
variable bandwidth

Patent Owner Response at pp. 14-16, 21-22;

Petitioner Reply at pp. 3-8

IPR2015-01664 Exhibit 2006
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Missing Claim Elements

= “transmitting a broadcast channel in an OFDMA core-
band”

= “circuitry configured to transmit control and data
channels using a variable band including a second
plurality of subcarrier groups, wherein the variable
band includes at least the core-band”

Patent Owner Response at pp. 27, 37

IPR2015-01664 Exhibit 2006 11




Missing Claim Element 8.1: transmit[ting] a
broadcast channel in an OFDMA core-band

8.1

circuitry configured to transmit a broadcast channel in
an orthogonal frequency division multiple access
(OFDMA) core-band;

Alleged prior art
Dulin
Yamaura
Hwang

Zhuang

Patent Owner Response at pp. 27-37

IPR2015-01664

Exhibit 2006
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Disputed Claim Construction: “transmit[ting] a
broadcast channel in an OFDMA core-band”

Claim Term Construction Construction
transmitting a Transmitting a broadcast channel by No construction necessary.
oo o e EEINTAEN multiplexing the broadcast channel
= NOISB] VANl =R A information using OFDMA on to

subcarriers within the limits of a
frequency segment that is not greater
than the smallest operating channel
bandwidth among all the possible
spectral bands with which the receiver
is designed to operate.

Patent Owner Response at pp. 14-16;
Petitioner Reply at pp. 3-5

IPR2015-01664 Exhibit 2006 13




Disputed Claim Construction: “transmit[ting] a

broadcast channel iIn an OFDMA core-band”

€SI .0

52.  The claim term “in” is a preposition used to indicate “inclusion,

22

location, or position within limits,” or “within the limits, bounds, or area of.”
Exhibit 2004 (Merrniam-Webster’s Collegiate Dictionary, 11th ed. at p. 627
(2003)); Exhibit 2005 (The American Heritage Desk Dictionary, 4th ed. at 429

(2003)).

Ex. 2001, Zeger Declaration at 152

IPR2015-01664 Exhibit 2006 14




Disputed Claim Construction: “transmit[ting] a

broadcast channel in an OFDMA core-band”

54.  Set forth below 1s annotated Figure 6 from the 431 patent that depicts

a broadcast channel transmitted within an OFDMA core-band.

B = 10 MHz, 800 subcarriers

By = 8 MHz, 640 subcarriers

Y

B =6 MHz, 480 subcarriers

Ban = 5 MHz, 400 subcarriers

BROADCAST CHANNEL

Sideband Core Band Sideband

fo=11.52 MHz, 1024-pt FFT

Byy=90% Ba

FIG. 6

Ex. 2001, Zeger Declaration at 154

IPR2015-01664 Exhibit 2006 15




Disputed Claim Construction: “transmit[ting] a

broadcast channel iIn an OFDMA core-band”

-----------

56. In 1ts Institution Decision, the Board determined that “the plain
meaning of transmitting a broadcast channel in a core-band merely requires
transmitting some part of the broadcast channel in a core-band and does not
exclude transmitting another part of the broadcast channel outside the core-band.”
Ericsson Inc. et al. v. Intellectual Ventures I LLC, IPR2015-01664, Paper 7 at 11

(P.T.A.B. Feb. 11, 2016). I respectfully disagree with the conclusion of the Board.

Ex. 2001, Zeger Declaration at 56

IPR2015-01664 Exhibit 2006 16




Disputed Claim Construction: “transmit[ting] a

broadcast channel iIn an OFDMA core-band”

18. In other words, the mobile station receives the core-band to operate in a
primary state, then receives the sidebands to transit to normal full-bandwidth
operation. A person of ordinary skill in the art would understand that, in the
context of the 431 patent, the part of the broadcast channel not transmitted within

the core-band is necessarily transmitted within the side-band.

Ex. 2001, Zeger Declaration at 157

IPR2015-01664 Exhibit 2006 17




Only Part of Yamaura’'s Control Signals Are

Transmitted in the Narrow Band

- - - ”~ S A
FREQUENCY : lllllllllllllllll ‘.
(SUBCARRIER : BROADCAST : DOWN-LINK
NUMBER) ...... - PREAMBLE :  PREAMBLE
ot =
Remaining part of AT
the control signals sc4 Operatin
- : P g
transmitted by scp b channel
subcarriers outside \ !  bandwidth
the narrow band : :
: BCH|FCH|ACHE ‘NSCH| LCH :
: N\ TIME
: Narrowband
Broadcast burst

Ex. 2001, Zeger Declaration at 1115

IPR2015-01664 Exhibit 2006 18




Yamaura's Broadcast Burst

The broadcast burst consists of BCH for the multiple
addressing of broadcast preamble and base station informa-
tion, FCH to inform each terminal station of the traffic chan-
nel allocation in the same frame, and ACH for reply to RCH
used for calling from the terminal station. In the case of this
embodiment, the two subcarriers SC, and SC, shown in FIG.
16 are used for transmission of specific control signals in the
sections of broadcast preamble, BCH, and FCH in the broad-
cast burst.

B W o ¥ W W G, T N NS S i N e NS ™ et s NI TN RN NN T NN N i N e Pt N i
SUBCARRIERS TO TRANSMIT CONTROL FREQUENCY
BROADCAST DOWN-L I NK
SIGNALS TO TERMINAL STATION GUBCARRIER  pREAMBLE PREAMBLE
SC1 SC2
>
== |
= -
= — SCZ
owwn ' v DC
A om (fo)
ey o SCi
FREQUENCY
fo (DC IN EQUIVALENT BCH|FCH| ACH SCH| LCH
BASE BAND SYSTEM)
TIM

AN e NN SN B e ¥ i e W e Y o W - N 2 - P

d17

Ex. 1003, Yamaura, 21:7-15; Fig. 16 an
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Yamaura’'s Passing Band Variable Filter

This passing band variable filter 236 is so designed as to
vary the passing band according to control by the control unit
202. At the time of ordinary reception, it 1s so set up as to pass
the wide band including all the subcarriers (53 in this case) in
one transmission band shown in FIG. 16. At the time of
waiting reception, it is so set up as to pass the narrow band
including only the two subcarriers SC, and SC, near the
center.

| F.I' G’.‘l 6 |

SUBCARRIERS TO TRANSMIT CONTROL
SIGNALS TO TERMINAL STATION

SCi1 SC2

SPECTRUM
POWER FLUX
DENSITY
=" >
| Y
==
= >
—
—_ D
.
AN ST
SRS

NN
NN

| FREQUENCY

fo (DC IN EQUIVALENT
BASE BAND SYSTEM)

RF TRANSMITTER

263

20

2@5’_ CONTROL _SIGNAL
RECE| VER

2
I DA CONVERTER
| 219

TIME WAVEF ORM

i 218
CONPLER IFF T
EQUALIZER

217

256~ pemopuLaTor | [ woouiator |~
Nt i 216

257 ~[ DEINTERLEAVER | | inerLeaver |

~
215
258~ oecooer | [ encoven |

214

259 DESCRAMBLER

260~[cipHER REMOVER

261 ~] CRC_CHECKING
N

212
CRC ADDING UNITH
211

213

205~

204 — —203
| controL UNIT 202
DATACINPUI/QUTRUT 201

1

200

Ex. 1003, Yamaura at 21:60-67; Figs. 16 and 18

IPR2015-01664 Exhibit 2006
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Only Part of Yamaura’'s Control Signals Are

Transmitted in the Narrow Band

US 7,782,750 B2

5
output, the control unit 302 instructs the transmitting data
rocessing unit 311 through the transmitting sysiem conirol
line 303 to transmit NAK signal to the base station as the
called party of radio communication (not shown). The trans-
mitting data processing unit 311 sends NAK signal after
pufnnnint_ multiplexing on the iransmitting data. The NAK

Iy

The first aspeet of the present invention resides in a radio
method for e fc ion between

abase station and a terminal station by means of multi-carrier
signals due to OFDM modulation scheme, wherein
icati h that part of control

s

method i e
u)t,n.llw addressed to a terminal station tmm a base

of the
Jpon receipt of thi
the block by which

of stream communication, like voice commu-
mc ARQ sys

itoutputs llu: received hlocL to the mc‘u-ul data pro-
cessing unit 343 ed above. Conversely, if the input
signal from the CRC checking unit 342 contains information
that the received block contains errors, the received data
processing unit 343 discards the received block (handling itas
erasure) and performs interpolation by using the received
block before one block.

by means of 2
that for said multi-carrier sign:
near the frequency hul(luwd Im nmmatmnImmnn»unn in
the case where there ¢
quency bands used for information transmission.
e of the firstaspect of the present invention is

aterminal station when it receives
is to receive the narrow band

'he advar
thatall 1l
only part of control
carrier.

method for 2

ation and a terminal station by means of
nals due to OFDM modulation scheme,
icati ized in
mals addressed 1o a terminal station
smitted by means of one or more

radio

Each part of the system is i to the
control unit 302 through the ransmitting system control line

303, and the control unit 302 controls and monitors various 2%

operations for the transmitting system through it (such as

o-offof the transmitting system, control and monitor of the
er 321, fine

ch;mg_n of the coding sy:

control of ret

connected to the control unit 302 through the receiving

tem control line 304, and the control unit 302 controls

of Ilu: RF
change of 1]IL mdiu- ystem and signal point mapping, and
control of retransmitting).

The conves
tioned above wol
terminal station from a ba:
information placed on sul

ation system men-
at the signal to call a
n is transmitted, with all
the transmission band,

ives all the subcarriers 1o
receive the calling signal . Thi s ittt st

has to receive and decode the band signal (corresponding to p

20 MHz) every 2 ms regardless of presence or absence of
being lmn\nnuud and received. [t follows, therefore, that
large quantities of signals have to be processed even when no
tran ed and received. This leads to a

information data

waste of batteries in the case where the terminal stationis a _

battery-driven mobile station

One known way o address this problem is to thin out the
frame intervals ta be received by negotiation between a base
E on and a terminal station, instead of receiving control
signal frames in all MAC frams

However, even in the case where the frame intervals to be
received are thinned out, the 1mmu |’|L]’IIK| to be rcc:mvul

0
a base station and

the present invention.

for multi-carrier signals.
ond aspeet ofthe present invention
ary for a terminal station when it

i e one or more

The advantage of the
is that all that is nece:

lcmn-d aspect of the : present invention r«.mt«.a ina radm
method for between

terminal station with a frame period by
arrier \i;m.slx due to O 1M mnduldlml\

means of mul

1terminal
c position

ofthe frame period.

The advantage of lm third aspect of the present invention is
thatall that is aterminal station when it receives
only part of cummi sigl 1o receive the specific position

40 in the frame period

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1isa

agram illustrating an example of the consti-
em to which the present invention is applied.
FIG. 2 is a block diagram showing an example of the
ion of the transmitting unit of the base station
accarding to the first embodiment of the present invention.

showing an

0 example of lth. arrangement of carriers m.wrdmg 1o the first

embodiment of the present invention
agram showing an example of the

ording to the first embodiment of

FIG. § is a diagram of frequency characteristics showing
another example of the arrangenient of subearriers according
1o the first of the present invention.

needs reception in the same way as
and reception. Therefore, loads in a ferminal station are not so
reduced by the above-mentioned way.

OBJECT AND SUMMARY OF THE INVENTION

The present invention was completed to reduce loads in a
base station or a termir
transmitted from a tion to a terminal station in the
radio communication system of the type mentioned above.

station when control signals are &

FIG. 6 is a block diagram showing an example of the
constitution of the terminal station according to the first
embodiment of the present invention

FIG. 7 igram illustrating an example (part 1) of the
transition of state in the terminal station according to the first
embodiment of the present invention.

FIG. 8 is a diagram illustrating an example (part 2) of the
transition of state in the terminal station according to the first
embodiment of the present invention,

ERIC-1003 / Page 29 of 43

The first aspect of the present invention resides in a radio
communication method for exchanging information between
a base station and a terminal station by means of multi-carrier
signals due to OFDM modulation scheme, wherein said radio
communication method is characterized in that part of control
signals addressed to a terminal station from a base station is
transmitted by means of a carrier whose band is narrower than
that for said multi-carrier signals, said carrier being arranged
near the frequency band used for information transmission, in
the case where there exist continuously a plurality of fre-
quency bands used for information transmission.

The advantage of the first aspect of the present invention 1s
thatall that is necessary for a terminal station when it receives
only part of control signals is to receive the narrow band
carrier.

Ex. 1003, Yamaura at 6:1-15

IPR2015-01664
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Only Part of Yamaura’'s Control Signals Are

Transmitted in the Narrow Band

US 7,782,750 B2

21

FIG. 17 shows the structure of one MAC frame used in this
unmsmmn Here, the transmission-reception unit s define.
cleof2 ms. It
doy
e. and contention phase. Incidenta
shows the broadeast burst and down-link phase only.

The broadeast burst consists of BCH for the multiple
sing of bnmdm 1 prwmh]» und base \muun mlunnu-

d ACH for rl.pl) 10 RCH
on. In the ease of this
and SC, shown in FIG.
mi I specific control signals in the
st prL.I]I]hlt. BCH, and FCH in the broad-

ng from the terminal s
embodiment, the two ~\ﬂ=wrn\.r SC,
16 are used for
sections of broad
_——

In each MAC frame, the section of ACH in the broadcast
burst ‘iers SC, and SC, in fihe
down-link phase and up-link phase are not used for t
sionof specific control signals. In these sections which
sed for transmission of specific control signals, the wo
subcarriers SC, and SC, may be made null carriers which do
not transmit any information or they may be
whatever information. A possible
the subcarrier SC, with a central frequency 10 null carr
the \cumn Jl\cf \( I[ i i

nsmis-

~nhc:\mcr y be 2 by

the construction pr]‘miu] in 11:; hm unbumumul with
reference o FIG. 2. s neces: pe
control signals (such ling signals for the terminal
tion) in the data in the two subcarriers §('| and SC,. In this
case, xh ¢ ugmh to be transmitted by using these two subear-

ay undengo simple coding, such as M.
processing for power
st embodiment with refere
s possible o transmit repeat-
edly the same data in inverted form, thereby performing the
transmission processing capable of removing DC offset, as
explained with reference 10 FIGS. 1310 15. It

© pe ion using the coding format which is
identi al 1o be transmitted by means of the
other carriers.

I al station io reced itted from the

constructed as LI]uslnﬂul below by example 45
erence to FIG. 18. The terminal stat)

E ructed in the same way as the terminal
200 shown in FIG. 6. Therefore, its deseription is omitted
here. The receiving system of the terminal station 200° is
constructed as follows. The radio signal from the base
is received by the antenna 223, and it enters the RF receiver
230" through the antenna multiplexer 222, In the RF receiver
230, the received signal is amplified by the RF amplifier 231.
The amplified output is mixed with the sinusy ave (g
erated by the frequency synthesizer 233) in the quadrature s
detector 232, and then it is separated into I-component and
Q- mmrumnm will\ the center frequency being DC. Only

ic band. Dy the passing band

L:\rmhl.. I]lls:‘ 216

60

202. At the time of nr:lm‘lr} reception, it is 50 set up as to pass
the wide band including all the subcarriers (53 in thi in
one transmission band shown in FIG. 16. At the time of
‘wailing reception, it is s0 set up as to pass the narrow band 65
including only the two subearriers SC, and SC, near the
center.

s transmitted by me

22

The output from the passing band variable filter 236 enters
the AD converter 263, which performs conversion from anal-
og eform into digital waveform. The A converter 263
sed herein is the one capable of changing the sampling rate.
Thus, it changes the sampling rate according to ordinary
reception and waiting reception. This sample rate is estab-
lished by control from the control unit 202
'I'he umpm from the AD converter 263 enters the control
d the synchronizing circuit 252. Nlc

0
the base ends the detected signal to the control
unit 202 through the control signal line 205 (call-informing
signal line mentioned later). The control signal to be defected
by the control signal receiver 264 includes, for example, the
i se station is calling the terminal

station or the group to which the terminal station belongs.
The signal that has entered the synchronizing circuit 252
undergoes frame synchronization and frequency error correc
tion, and the processed signal is output. The processing that is
performed in the course from the synchronizing circuit 252 to
the received data processing unit 262 is the same as that in the
terminal station shown in FIG. 6. The output from the
rocessing unit 262 enters the dmumpu:/nulpul

datasignals (in the case of dm.u communication by connection
to & computer)

The l«.mmm\ sl(mnn Zl)ﬂ‘ n! he communicatiol

system in

state in which the mmmul ion is not performing inforn
tion with the b tion but is ready to reply
tocalling from the base station at any time. ||l|.|d‘.m.||1V inthe
following description, it is assumed that the control signal
ier s the signal
data (or part thereof) 1o call the terminal station.

It is assumed that the terminal station 200, with iis power
turned on (in Step S11) but with the waiting operation not yet
started, performs association with the base station so as (o
receive beforehand the code for calling or any data corre-
sponding thereto (in Step $12). I is also assumed that an
agreement that the intervals of frames 1o be received is
thinned out is made by negotiation between the base station
and the terminal station. It is assumed that the time inierval
and reference time have been established in the control unit
202 of the terminal station 200"

‘When the terminal station receives control signals trans-
mitted by means of the narrow-band carrier, with the forego-
ing settings established, it puts only the fundamental fre-
quency oscillator and the counter in the control unit 202 into
action at all times. Then it sets the timer o determine timing
for reception. All other parts are in a sleep state, with power
turned off, under control from the control unit 202 through the

ing system control line 204 (Step $13)

As thetime for reception approaches while the system is in
this sleep state, the control unit 202 turns on power for the
parts necessary for reception of stand-by signals through the
control sig -| Jine 204 of the recs The timing for
poweron is slightly earlier than the time at which signals to be
received would arive, in consideration of the frequency
errors of the fundamental frequency osc: and the ris
time required for the receiver of the terminal station after it
has been turned on.

When the timing (o receive the conirol signal transmitied
by means of the narrow-band carrier is reached, the filter 236
is set in the narrow band. the sampling rate for waiting recep-
tion is established in the AD converter 263, and only the RF

ERIC-1003 / Page 37 of 43

In each MAC frame, the section of ACH in the broadcast
burst and the two subcarriers SC, and SC, in the section of the
down-link phase and up-link phase are not used for transmis-
sion of specific control signals. In these sections which are not
used for transmission of specific control signals, the two
subcarriers SC, and SC, may be made null carriers which do
not transmit any information or they may be used to transmit
whatever information. A possible alternative is to make only
the subcarrier SC, with a central frequency f0 null carries in
the section after ACH and to use the adjoining subcarrier SC,
to transmit information in the section after ACH.

Ex. 1003, Yamaura at 21:16-26

IPR2015-01664
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Only Part of Yamaura’'s Control Signals Are

Transmitted in the Narrow Band

FI1G.2
'
| RF TRANSMITTER }\1122
/l "ATC“""E“F“ & In other words, it instructs through the
| SE AR 120 transmission control signal line 102 that that portion of data to
o 119 be transmitted by its subcarrier should be filled with nulls in
| 5”;"“'”“ ”?”T ——— 103 the bit string generated y the transmission data generating
COMPLEX IFFT UNIT|— i unit 111, and the transmission data generating unit 401 per-
118 [TERMINAL STATION 2 =) p
T 1 AVEFORM® form the instructed processing. In the course from the CRC
| woouikron 117 adding unit 112 to the complex IFFT unit 118, ordina
/ E . . . . ’ .
INTERLEAVER  |—116 rocessing is carried out on the assumption that there exist no
P 2 P
o r 1 data in that portion. The summing unit 119 adds to that
ENCODER - . . . 5 3 o ~
P ¥ e portion (in which data is absent) the signal waveform gener-
| scrwsLen |14 ated by the terminal station control signal waveform gener-
o L ating unit 103.
ENCRYPTING UNIT |»-‘|'|3
|~ W -
LCRC ADDING UNIT ]r*—‘l‘|2
7
ITRANSMISSION DATA! 1
PROCESSING UNIT
[~—~——102 1

‘CONTROL UNIT |~101 100

Ex. 1003, Yamaura 9:33-44; Fig. 2
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Only Part of Yamaura’'s Control Signals Are

Transmitted in the Narrow Band

A person of ordinary skill in the art would understand that the
other control signals addressed to the terminals are transmitted by means of the
other subcarriers during the broadcast burst period of the frame. Thus, although the
base station in Yamaura broadcasts additional control signals in the other
subcarriers of the operating channel bandwidth during the broadcast preamble,
BCH, and FCH periods of the frame, the mobile station or subscriber “receives
only part of control signals|,]” namely, the narrow-band control signals, during

these periods. See id. at 28:43.

Ex. 2001, Zeger Declaration at 107

IPR2015-01664

Exhibit 2006
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Only Part of Yamaura’'s Control Signals Are

Transmitted in the Narrow Band

Y wa - [ A\ L / Yl Ve
Y
Egﬁggggg |ER BROADCAST DOWN-L I NK
NUMBER) PEEAMBLE PREAMBLE

3

4
Mobile termina DC — 302
receiver not tuned _(fo) sCil A
to receive here Wﬁ

BCH| FCH|| ACH SCH| LCH

“broadcast \ TINE
channel”/specific another part of
control signals control signals

Yamaura, Figure 17 (annotated); see ERIC-1020, € 12.

Petitioner Reply at p. 14

IPR2015-01664 Exhibit 2006
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Missing Element: Claim Element 8.1

Petitioner’'s Analysis

- N7 g WY N Y R . N, W Y I N T N P N S R o S

8.1 |[circuitry The combination of Dulin, Yamaura, and Hwang discloses
configured to the features recited mn [8.1]. Dulin discloses an OFDMA
transmit a base station having circuitry including framing units and
broadcast channel | modems, Yamaura discloses an OFDM base station having
in an orthogonal circuitry for transmission of a broadcast channel in a
frequency division | frequency segment not greater than an operating channel
multiple access bandwidth, and Hwang discloses an OFDMA system
(OFDMA) core- having multiple possible operating channel bandwidths.
band, Thus, the combined teachings of Hwang and Yamaura

result in a system having a plurality of operating channel
bandwidths.

Ex. 1012, Haas Declaration at p. 63
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Missing Element: Claim Element 8.1
Petitioner’'s Analysis

FREQUENCY

(SUBCARRIER

NUMBER)
A

FlG.17

BROADCAST
PREAMBLE

SC2

(fo) SCi

va rawara
SIS

FCH

DOWN-L I NK
PREAMBLE
| | T T
Frequency
segment
e Yx-’ith BCH Smallest
operating
channel
bandwidth
SCH| LCH l

—~—

TIME

Ex. 1012, Haas Declaration at p. 70
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Petitioner’s Analysis of Claim Element 8.1

YV Wa - ——— ~ - \ /o A\ A - \A, A
ey
FREQUENCY
(SUBCARRIER BROADCAST Time 3
NUMBER) PREAMBLE e
‘ / — ) — . S T— wigh
User 2 e. f
Bl B6 ' B2s | B3 || 3%
I g =)
Core-band ; — -—]J —t Smallest
User 2| User 2 .
DC :1 :S?:Z e, v s e R B3 B76 B9 operating
f .es channel
(fo) SCi bandwidth
(Hwang)
B3 B4 B27 B28
BCH|FCH | ,
A\ / \. 1, ~ (
{ H \,/ Al v
BCH (Yamaura) _ o
OFDMA (Dulin)
s i
Combined Yamaura Fig. 17, Dulin Fig. 13A, Hwang Table 1 (annotated)
% e Wk VAV o R N W P Y N AN S\ P PN VNI NI TNTINATN N\ ™ N
Petition at p. 31
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Claim Element 8.9: “circuitry configured to transmit control and
data channels using a variable band including a second plurality
of subcarrier groups”

circuitry configured to transmit control and data
channels using a variable band iIncluding a second
plurality of subcarrier groups, wherein the variable band
Includes at least the core-band.

Alleged prior art
Dulin
Yamaura

Hwang

Zhuang

Patent Owner Response at pp. 24-25
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Petitioner’s Analysis of Claim Element 8.9

< ™t N NN TN TTINS NN i oSN et NS i

8.9

circuitry
configured to
transmit control
and data channels
using a variable
band including a
second plurality of
subcarrier groups,
wherein the
variable band

includes at least the

Dulin and Yamaura disclose the features recited in [8.9]
(as per [8.1], the core-band 1s disclosed by the combination
of Yamaura and Hwang). As discussed in [8.2], the
combination of Yamaura and Hwang discloses the circuitry
for transmitting control channels using subcarrier groups.
Also, Dulin discloses transmitting data channels using a
variable band with frequency blocks, each of which is a
subcarrier group. Finally, when Yamaura is combined with
Dulin, Dulin’s variable band includes a core-band of
Yamaura/Hwang.

Ex. 1012, Haas Declaration at p. 100

IPR2015-01664

Exhibit 2006
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Petitioner’s Analysis of Claim Element 8.9

FREQUENCY ‘
(SUBCARRIER  BROADCAST assigned to a subscribe e
NUMBER) PREAMBLE ws variable band) Slot
| il
o
B[ 86 | | variabie | %0 || §3
Curgbarld [A band S —— e
.1.]3Cz2
DC T Z B2 BS ] BZ6 B9
(fo) SCi _ v S -
B3 B4 B27 B28 |
BCH|FCH
\ "
N\ ) F A" g >
Y Y
Yamaura Dulin
(control channels) (data channels)

Portions of Yamaura’s Fig. 17 and Dulin’s Fig. 13A (annotated)

Petition at p. 51
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Disputed Claim Construction: “variable band”

'431 Patent Patent Owner’s Proposed Petitioner’s Proposed
Claim Term Construction Construction

variable band a frequency band having variable No construction necessary/
operating channel bandwidth variable bandwidth

Patent Owner Response at pp. 21-22
Petitioner Reply at pp. 5-8
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Disputed Claim Construction

variable band”

US 7,787,431 B2

3

\\I'l]u,\ z\pp]icu:icnn. ‘When the C]:lllll\ use the word “or™ m

the [nll(mmg interpretations of the word: any of th
the list, all of the items in the list and any combination of the

.. radio or cable) in a
an l!L. divided in both

me domains—subchannels :ll\d
re I‘nnncd by subcarriers.
rrier signal in the

orchannel (13, ) the number of u
whose value depends on a
ansform) employed, a sam-
¢ bandwidth (B,,). FIG. 2

the sampling fre-
bl fers. As

in the frequency

ibcarriers as follow:
n'ymtum i

su
guard bands and DC
The data subcarriers c:
ibel Is 1o support
suhc]mu\\.l may b at

wch other. Ea
A subchannel formed by the contiguous subcarriers is callec
a or clustered A gated sub-
channel may have a d]tlm.m power ]wd from mhu‘s

FIG. 4 illustrate: icture of a multi-ca
nal in the time domain w s generally made up of
frames. time slots, and OFDM s; s.A frame consists of'a
number of time slots, whereas each time slot is comprised of
one or more OFDM symbols. The OFDM |1mm dmll vm wave-
form s g 1 by applying the i

T
made up of subcarrers. For a given band-

ers and, illustrated in FIG. 3,

4

areas called cells. In each cell the coverage is provided by a
base station. This type of structu normally referred 1o as
structure. FIG. 5 dej cellular wireless net-
work comprised of a plurality of cells. In each of these cells

the coverage is provided by a base station (BS).
ba fon is connected to the backbone of the network
0 links to the mobile
, there
are located mobile stations 1o be used as an interface between
the users and the network. A base station also serves as a focal

to and collect inf¢ i

io signals. If a cell is ded
m engineering point of view each
sector can be considered as a cell. In this context, the terms
ket gy o

0

- fo

le Bandwidth OFDMA
g ith aspects of certain embodiments of the
e bandwidth system is provided, while the
signal structure (such as the OFDM symbol
ation) is fixed regardless of the band-
achieved by keeping the ratio constant
between the sampling frequency and the length of FET/IFFT.
alently, the spacing between adjacent subcarriers

some embodiments, the variable channel bandwidth is
ed by g the number of usable sul rs. In the
frequency domain, the entire channel s chwm by sub-

Is. (The structure of a subchannel is designed in

| bandwidth in which the system is to operate.

ain way 1o meet the requirements of FEC [Ill]’“drd
Correction) coding and. theref s]
unchanged.) However, the number of subchann
adjusied 1o scale the channel in accordance with the gi
bandwidth. In such realization, a specific numberof subchan-
the number of usable subearriers, constitute a
bandwidth.

1G. 6 1]llls[nl«..s the signal structure in the

are determined based on the assumption that the
Lliu.uu bandwidth B,,is 90% of the channel bandwidth B ,,.
ed by adjusting the

nber of usable subcarriers, whose spacing is set constant.
The width of a core-band is less than the smallest channel

TABLE 1

form (IFFT) to the OFDM signals in the y dcii
st

copy of the

form itself to form an OFDM symhn].
The downlink transmission in each frame begins with a
downlink preamble, which can be the first or more of the

OFDM symbols in the first downlink (DL) slot. The DL

used at a base station to broadeast radio network

Sumple System Parameters

11.52 MHz
1024 points
2 1125 kHz
Cliannel bandwidi 1W0MHz  8MHz  6MHz  SMHz
# of usable subcarriers 800 640 480 400

Inthis realization, us

uch as ion and cell

sion can begin with an uplink
vhich can be the first or more of the OFDM sym-
bols in the first uplink (UL) slot. The UL preamble is used by
mobile stations to carry out the functions such as initial rang-
ing during power up and handofl, periodic ranging and band-
width request, cha downlink schedul-
ing or advanced antenna technologies, and other radio
functions.
Cellular Wireless Networks

In a cellular wireless network, the geographical region to
be serviced by the network is normally divided into smaller

ng the invariant OFDM symbol struc-
i a

tre allows the use of
ulation in the time ble b=mdv. ul\h
mbodiment depicted in FIG. 7, a particu-
lar windowing design shapes the spectrum to conform to a
given spectral mask and is independent of the operating band-

width.

Radio Operation Via Core-Band

To facilitate the user terminals 10 operats a variable
bandwidth (VB) eavironment, specific signaling and control
methods are required. Radio control and operation signaling
is realized through the use of a core-band (CB). A core-band,

ERIC-1001 / Page 14 of 20

Variable Bandwidth OFDMA

In accordance with aspects of certain embodiments of the
invention, a variable bandwidth system is provided. while the
time-domain signal structure (such as the OFDM symbol
length and frame duration) is fixed regardless of the band-
widths. This is achieved by keeping the ratio constant
between the sampling frequency and the length of FFT/IFFT.
Equivalently, the spacing between adjacent subcarriers is
fixed.

In some embodiments, the variable channel bandwidth is
realized by adjusting the number of usable subcarriers. In the
frequency domain, the entire channel is aggregated by sub-
channels. (The structure of a subchannel is designed in a
certain way to meet the requirements of FEC (Forward Error
Correction) coding and, therefore, should be maintained
unchanged.) However, the number of subchannels can be
adjusted to scale the channel in accordance with the given
bandwidth. In such realization, a specific number of subchan-
nels, and hence the number of usable subcarriers, constitute a
channel of certain bandwidth.

For example, FIG. 6 illustrates the signal structure in the
frequency domain for a communication system with param-
eters specified in Table 1 below. The numbers of usable sub-
carriers are determined based on the assumption that the
effective bandwidth B, ;is 90% of the channel bandwidth B,,..
The variable channel bandwidth is realized by adjusting the
number of usable subcarriers, whose spacing is set constant.
The width of a core-band is less than the smallest channel
bandwidth in which the system is to operate.

TABLE 1

Sample System Parameters

Sampling freq. 11.52 MHz

FFT size 1024 points

Subcarrier spacing 11.25 kHz

Channel bandwidth 10 MHz 8 MHz 6 MHz 5 MHz
# of usable subcarriers 800 640 480 400

In this realization, using the invariant OF DM symbol struc-
ture allows the use of same design parameters for signal
manipulation in the time-domain for a variable bandwidth.
For example, in an embodiment depicted in FIG. 7, a particu-
lar windowing design shapes the spectrum to conform to a
given spectral mask and is independent of the operating band-
width.

Ex. 1001, ‘431 patent at 4:16-62

IPR2015-01664
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Disputed Claim Construction:

“variable band”

By = 10 MHz, 800 subcarriers ,
P B, = 8 MHz, 640 subcarriers A
b B = 6 MHz, 480 subcarriers -
" B =5 MHz, 400 subcarriers
Sideband Core Band Sideband

Js=11.52 MHz, 1024-pt FFT

Beﬁ* = 90% Bch

FIG. 6

Ex. 1001, ‘431 patent

IPR2015-01664
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Disputed Claim Construction: “variable band”

75.  FIG. 6 reproduced below from the 431 patent “illustrates a variable
channel bandwidth being realized by adjusting a number of usable subcarriers,
whose spacing is set constant.” I/d. at 2:19-21; See also, id. at 4:25-28 (“the
variable channel bandwidth is realized by adjusting the number of usable
subcarriers[.]”). Several “operating channel bandwidths™ — 5, 6. 8 and 10 MHz —

are disclosed. /d. at 5:3-4.

Ben = 10 MHz, 800 subcarriers

B = 8 MHz, 640 subcarriers

B., = 6 MHz, 480 subcarriers

B, = 5 MHz, 400 subcarriers

Sideband Core Band j Sideband
£, = 11.52 MHz, 1024-pt FFT "
By = 90% Ben
FIG. 6
Ex. 2001, Zeger Declaration at 75
IPR2015-01664 Exhibit 2006 35



Disputed Claim Construction: “variable band”

77. The *431 patent discloses, as illustrated above, a fixed bandwidth
core-band within each of the operating channel bandwidths. See id. at 4:65-5:6
(stating “that for a system that i1s intended to work at 5-,6-.8-, and 10-Mhz, the
width of the CB can be 4 MHz, as shown in FIG. 6.7). “The rest of the [operating
channel] bandwidth is called sideband (SB).” Id. at 5:7. As 1llustrated above, for a
particular operating channel bandwidth the size of the frequency band that
constitutes the side band is scaled “in accordance with the given bandwidth™ to

realize the full operating channel bandwidth.

NSNS NSNS A\ P\ P NN VAAASAA e A NN A LA

Ex. 2001, Zeger Declaration at 77

IPR2015-01664
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Disputed Claim Construction: “variable band”

Petitioner’s Analysis

- "-‘_‘/’-‘ \
b Sifn?.[u. Signal
——— bandwidth
AR 1111
222222272 s Poongg22Pp33533p p33p33s
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L « = L, . . . .
- 5 ri 0 8 150 O T AT O (111 ;
Y \ e -
Channel
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P s
A ; H
Pilot subcarriers 4 Silent subcarriers ) . . )
: Pilet subcarriers + Silent subcarriers
.
.
1 1
2 3
A . 2 3
Subcarriers for ‘ Subcarriers for + Subcarriers for . A )
| subchannel 1 subchannel 2 *  subchannel 3 . Subcarriers for A Subcarriers for = Subcarriers for
' ' . I subchannel 1 I subchannel 2 : subchannel 3
FIG. 3 FIG. 3
Prior Art oo
Prior Art
“Each user may use some or all of the subchannels.” "431 patent, 3:37 " "
Each user may use some or all of the subchannels.” 431 patent, 3:37
’431 patent, Figure 3 (annotated, user 1, time t,) ’431 patent, Figure 3 (annotated, user 1, time t,)
A WAAAA L AN A M/ SV e a A/ AN AL A ‘ - __,«_‘.""‘/._ AP SN '_

Vo W R VAN WIS Whn, W VWAL WY

Ex. 1020, Supplemental Haas Declaration at pp. 5-6
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Disputed Claim Construction: “variable band”

Petitioner’s Analysis

9. This understanding 1s consistent with other parts of the 431 patent.
In one example, a mobile station 1s described as sending a “bandwidth request” to a
base station, which 1s consistent with a mobile station requesting and thereafter
recelving a varying signal bandwidth. As another example, the *431 patent states:
“In some embodiments, the variable channel bandwidth is realized by adjusting

the number of usable subcarriers.” Ex. 1001, 4:25-26 (emphasis added).

Ex. 1020, Supplemental Haas Declaration at 19
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Disputed Claim Construction: “variable band”

The variable channel bandwidth 1s realized by adjusting the
number of usable subcarriers, whose spacing is set constant.
The width of a core-band is less than the smallest channel
bandwidth in which the system is to operate.

TABLE 1

Sample System Parameters

Sampling freq. 11.52 MHz

FFT size 1024 points

Subcarrier spacing 11.25 kHz

Channel bandwidth 10 MHz 8 MHz 6 MHz S MHz
# of usable subcarriers 800 640 480 400

Ex. 1001, ‘431 patent at 4:42-55

IPR2015-01664

Exhibit 2006 39



Disputed Claim Construction: “variable band”

Variable Bandwidth OFDMA

In accordance with aspects of certain embodiments of the
invention, a variable bandwidth system is provided, while the
time-domain signal structure (such as the OFDM symbol
length and frame duration) is fixed regardless of the band-
widths. This i1s achieved by keeping the ratio constant
between the sampling frequency and the length of FFT/IFFT.

Equivalently, the spacing between adjacent subcarriers is
fixed.

Ex. 1001, ‘431 patent at 4:16-24
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The ‘431 Patent Describes a Core-Band and Side-Band to

Facilitate Operation in Variable Bandwidth Environment

Radio Operation Via Core-Band

To facilitate the user terminals to operate in a variable
bandwidth (VB) environment, specific signaling and control
methods are required. Radio control and operation signaling
is realized through the use of a core-band (CB). A core-band,
substantially centered at the operating center frequency, is
defined as a frequency segment that 1s not greater than the
smallest operating channel bandwidth among all the possible
spectral bands that the receiver is designed to operate with.
For example, for a system that 1s intended to work at 5-, 6-, 8-,
and 10-Mhz, the width of the CB can be 4 MHz, as shown in
FIG. 6. The rest of the bandwidth is called sideband (SB).

Ex. 1001, ‘431 Patent at 4:63-5:7

IPR2015-01664

Exhibit 2006
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The ‘431 Patent Describes Transit from

Primary State to Full-Bandwidth Operation

US 7,787,431 B2

substantially centered at the operating center frequency, is
defined frequency segment that is not greater than the
smallest operating channel bandw o
spectral bands that the receiver is designed to operate with,
Forexample, fora sy: intended to work at 5-, G-, 8-,
and 10-Mhz, the width of the CB can be 4 MHz, as shown in
i o ISR

In one embodiment relevant or essential radio control sig-
nals such as preambles. ranging signals. bandwidih request,
and/ within the CB. In
addition 10 the ess:
nels and their rel
within the CB to m:
operation, for example
tion. When entering into the network, a mobile s
with the primary state and transits to the normal
width operation to include the sidebands for additional data
and radio control channels.

6

and channel b The b twidth inf ati can be
disseminatedina v of forms to enable Autom: and-
widih Recognition (ABR).

In one embodiment, a mobile station, when entering i
environment or an area that supports the VB operation or
. will scan the spectral bands of different center fre-
quencies. If it detects the presence of a signal in a spectral
band of'a particular center frequency by using envelope detec-
tion, received signal strength indicator (RSSI). or by other
detection methods, it can determine the operating channel
bandwidth by b ter frequency
astable lookup. For example, a table such a
in the receiver. Based on the center frequency it
detected, the mobile station looks up the value of :h.- gl\smud
bandwidth from the table.

TABLE 2

primary preamble (EP), i:
depicied in |
radio operation.
time dom

¢ oceupy the CB, as
linuu\l for l]m

w s Imqm.ncv response cunlulc(l mlhm the
CB. or an OFDM symbol corresponding to a part
tern in the frequeney domain within the CB. In either cas
EP sequence may possess some or all of the following pmp-
erties:

1. Its autacorrelation exhibits a relatively large ratio

between the correlation peak and sidelobe levels.

2. Its cross-correlation coeflicient with another EP

Iy small with respect to the power

of the I
3. Its pe avel ratio is relati
4. The number of EP sequences that exhi

properties is relatively large.

ret another embodi called an auxiliary
£ combined with the
P to forma full-bandwidth pre )(e.g..appended in
the frequency domain or superimposed in the time domain)

. Its autocorrelation exhibits a relatively large ratio
between the correlation peak and sidelobe levels.
2. Its cross-correlation coeflicient th other FP
is significantly small with respect to the
power of the FP sequences.
3. Its peak-to-average ratio is relatively small
4. The number of FP sequences that exhibits the above
three properties is relatively lange
In still another embodiment, the form:
adding an AP allows a ba:
mobile station 1o u orresponding EP, o access this
station. An FP sequence may also possess some or all of (hc
following propertie:
1. Its correlation with its own EP exhibits a relatively large
ratio between the correlation peak and sidelobe levels.
2. lis cross-correlation coefficient with any EP sequence
other than its own is significantly small with respect to
its power.
3. The number of FP sequences that exhibit the above two
properties is relatively larg

Automatic Bandwidth Recognition

The VB-OFDMA receiver is capable of automatically rec-
ognizing the operating bandwidih when it enters in an oper-
aling environment or service area of a particular frequency

t the above three

Hmetiomeln); o
ce may possess some or all of the following

30

0

60

Sample Center Frequency and C Bandwidtl
Center frequency Channel Bandwidth
231 GHz 10 MHz
2.56 GHz 6MHz
296 8MHz

Inanother I
information via downlinl aling, such as using a broad-
casting channel or a preamble. When entering into a VB
network, the mobile stations will scan the speciral bands of
different center frequencies in which the receiver is designed
to operate and decode the bandwidth information contained
in the broadcasting channel or preamble.

exceptionally wide range of variation
The entire range of bandwidth variat
smaller parts—not necessarily in equal size —each of ‘which
will be dealt with a e mode or range.

FIG. 9 illustrates the entire range (e.g., from 5 MHz to 40
MHz) of bandwidth variation being divided into smaller parts
(e.g., 5-10MHz, 10-20 MHz, 20-40 MHz, in sizes). Each part
is handled in one particular mode. The mode for the lowest
range of bandwidth is labeled as “fundamental mode™ and
ather modes are called “higher modes™ (Made 1, Mode 2,
elc.).

Thesampling frequency of a higher mode is higher than the
sampling frequency of the fundamental mode. In one embodi-
meni the sampling frequency of higher mode s muliple of
the sampling frequency of al mode. In this
embodiment, in the higher modes, the size can be mul-
tiplied in accordance with the sampling frequency, thereby
maintaining the time durationof the OFDM symbol structure.

5 For example, the parameters for the ease of a multi-mode

design are given Iternativel;
be realized by maintaining the FFT size
OFDM symbol duration accordingly. For example, for Mode
1inTable 3, the FFT size can be m: ne 1024, whereas
the sampling frequency is doubled and the symbol length is a
half of that for the fundamental range. Yet another higher-
mode realization is to both increase the FFT size and shorten
the symbol duration accordingly. For example, for Mode 2
(20 MHz 10 40 MHz in bandwidth), both the FFT size and the
sampling frequency can be doubled as those of the fundamen-
tal range, whereas the symbol lengih is halved as that of the
fundamental range. The width of the CB in a multi-mode

ahigher mode can
and shortening the

ERIC-1001 / Page 15 of 20

In one embodiment relevant or essential radio control sig-
nals such as preambles, ranging signals, bandwidth request,
and/or bandwidth allocation are transmitted within the CB. In
addition to the essential control channels, a set of data chan-
nels and their related dedicated control channels are placed
within the CB to maintain basic radio operation. Such a basic
operation, for example, constitutes the primary state of opera-
tion. When entering into the network, a mobile station starts
with the primary state and transits to the normal full-band-
width operation to include the sidebands for additional data
and radio control channels.

Ex. 1001, ‘431 Patent at 5:8-17
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Dulin and Yamaura Are Fixed Bandwidth Systems

|.“," v Vv V N NG, V N — e, i NS \ e 7,-“\&“7.-"‘-" ’\..,/"‘v' ‘.vn‘*"\{i - '-._',-"‘-_,v" ) " '~.'/""—“.\','."_,-v.. S I -—‘\". .‘—.,'\."-.
119. With respect to the “variable band” limitation, as previously
discussed, Dulin and Yamaura are fixed bandwidth systems. See Exhibit 1002 at
126 and Exhibit 1003 at 1:38-39. The figure below imcludes an annotation of
Petitioner’s annotated Figure 17 from page 51 of the Petition.
FREQUENCY
(SUBCARRIER  BROADCAST i
NUMBER) PREAMBLE o
A =
‘ I T g-« I
| BI B6 iy B || 82
Coreband T Rang = Fixed operating
-1.]SCz ‘ "
DC Sy i 2722 202 S o M ) B3 BZ6 B2 channel
(fo) ' |sc T | i
o ! - — bandwidth
B3 B4 B27 B28
BCH | FCH :
\ 1 5
Y Y
Yamaura Dulin
(control channels) (data channels)
Portions of Yamaura’s Fig. 17 and Dulin’s Fig. 13A (annotated)
| Ex. 2001, Zeger Declaration at 1119
IPR2015-01664 Exhibit 2006
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Petitioner’'s Obviousness Analysis

Claim elements Alleged prior art
Dulin
Yamaura
Hwang

Zhuang

Patent Owner Response at p. 23

IPR2015-01664 Exhibit 2006 a4



Petitioner’'s Obviousness Analysis

Claim elements Alleged prior art
Dulin
Yamaura
Hwang

Zhuang

Patent Owner Response at p. 25
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No Reason To Combine Dulin, Yamaura,

Zhuang, and Hwang

125. In my opimon, a person of ordinary skill in the art at the relevant time
would have had no reason or motivation to combine Dulin, Yamaura, Zhuang, and

Hwang in the manner suggested by Petitioner to achieve the inventions set forth in

claims 8-12 and 18-22 of the “431 patent.

Ex. 2001, Zeger Declaration at 1125
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Dulin Teaches Away From Yamaura

Petitioner’s Analysis

Likewise, Dulin recites: “As
previously mentioned, the map of the schedule of each frame 1s transmitted to all
subscriber units at the beginning of the transmission of a frame.” Id. at 4 [0163].

That 1is, a subscriber unit would need to know, prior to, or at the beginning of, each

frame, which frequency data blocks are intended for it so that it would know which
blocks to attempt to receive. However, Dulin is not concerned with details of how
the map schedule 1s communicated and 1s therefore silent regarding those aspects,

leaving those details to a person of ordinary skill in the art to determine.

Ex. 1012, Haas Declaration at p. 31

IPR2015-01664 Exhibit 2006 a7



Dulin Teaches Away From Yamaura

Petitioner’s Analysis

The same type of information as transmitted in Yamaura’s
BCH and FCH 1s needed in Dulin’s system. For example,
the “base station information™ carried in Yamaura’s BCH
refers to at least the base station identification. Such base
station 1dentification was well-known 1n cellular systems
for allowing a mobile station to determine the parameters
and the setup mmformation of the system that the mobile
station is currently attached to. See, e.g., Cosentino, 3:50-
4:25. Such information may be used for various purposes;
e.g., to facilitate the registration process. See, e.g., id. As
another example, Dulin’s frame map would be transmitted
mm Yamaura’s FCH channel, because the FCH 1s used to
transmit traffic channel allocation (analogous to a Dulin’s

frame map).

Ex. 1012, Haas Declaration at pp. 78-79

IPR2015-01664
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Dulin Teaches Away From Yamaura

Q And so what happens if in a Dulin-type
system a map of the schedule of each frame is not
transmitted prior to or at the beginning of each
frame?

A Then a user would not be able to understand
which data blocks in this frame -- excuse me —-- are
destined -- are to be used by that user.

Q Okay. So basically Dulin wouldn't work
then --

A If the map --

Q -- if the map was not transmitted prior to
or at the beginning of each frame.

A If the map is not transmitted at the
beginning of each frame, unless some other

arrangements were made, then the user would not —--

then Dulin would not work, again, unless other

arrangements were made.

Ex. 2003, Haas Deposition at 102:10-103:1
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Dulin Teaches Away From Yamaura

Petitioner’s Analysis

EEEA
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NUMBER) PREAMBLE Slot
4 Y ol . YRsv e 1 Y 2
User .) I g-!‘ |
Bl | BG B2s | B30 || 22
Y £
Core-bdg(é: ( 5 IFF : Smallest
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Ex. 1012, Haas Declaration at p. 76
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Dulin Teaches Away From Yamaura

131. In my opinion, a person of ordinary skill in the art would not have
combined Dulin and Yamaura to transmit Dulin’s frame map during Yamaura’'s
FCH because, as conceded by Dr. Haas, Dulin would not work as contemplated
and therefore the resulting combination of Dulin, Yamaura, Zhuang, and Hwang
would be rendered inoperable for its intended purpose of communicating data

between a base station and mobile terminal.

Ex. 2001, Zeger Declaration at 1131
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Teaches Away From Yamaura
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Yamaura and Dulin are Fundamentally Different
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136. Yamaura teaches using a single base station to communicate with a
mobile terminal during a time frame, whereas in contrast, Dulin repeatedly
emphasizes using two or more base stations to communicate with a mobile
terminal during a time frame. See e.g., Exhibit 1002, Title, Abstract, Figs. 3 and 4
and 99 0002, 0015 and 0055. The entire premise behind using Dulin’s map of
frequency blocks 1s to schedule communications between a mobile terminal and

two or more base stations. Dulin repeatedly emphasizes that the mobile terminal

communicates with a plurality of base stations.

Ex. 2001, Zeger Declaration at § 136
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Yamaura and Dulin are Fundamentally Different

On the other hand, Yamaura
specifically is directed towards a mobile terminal only communicating with a
single base station. The use of subcarriers SC, and SC; in Yamaura to carry control
mformation would alter the allocation of data blocks in Dulin’s map in an
unknown way. Dr. Haas does not explain how to alter Dulin’s map in order to
accommodate control information carried in SC, and SC, and how this would

affect the scheduling operations in Dulin.
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Yamaura and Dulin are Fundamentally Different

132. A person of ordmnary skill in the art would not be motivated to
combine Yamaura with Dulin because combining Yamaura with Dulin would
require adding complexity and a redesign of Dulin’s already complex system. In

my opinion, a person of ordinary skill in the art would not be motivated to combine

disclosures from systems having such disparate system architectures.

L e N s P NN\

Ex. 2001, Zeger Declaration at I 132
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Dulin.Is Directed To Multiple Base Stations
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Dulin:Is Directed To Multiple Base Stations
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can be compensated for by periodically sampling the delay
times and adjusting the look ahead time T accordingly. The
T can be set 0.3 mean or average valuc of
Additionally, an extra bit of
n Lan be added 10 the time T 1o make absolutely sure
that the look ahead time T is greater than the d time:
between the base controller station and the base transceiver
stations. The margin can be base upen a statistical estin
tion. For example, the margin can be two or three sigmas
greater than a mean of several different measured delay
times.
[0071] The discussion above for estimating the delay time
between a base um\mllu station and transmitting base
transeeiver stations applicable for estimating the
delay between a home la.m. transceiver station and trans-
mitting base transceiver stations.

[0072] It should be understood that lhs. Ilm}. ahead sched-

May 9, 2002

quality can change with time. Therefore, the base transceiver
slation designated as the home base transceiver station can
change with time

[0078] Typically, the base transceiver station that has the
highest quality transmission link with the receiver unit is
scheduled to transmit the greatest amount of information io
the receiver unit. This configuration limits the amount of
sub-protocol data units that must be transferred from the
home base iransceiver station 1o the other base transceiver
stations.

[0079] Base Transceiver

tion Inierface

shows a base station controller that inter-
ral base transceiver stations. FIG. 4 shows a
base transceiver station that interfaces with several other
base transceiver stations. As previously mentioned, these
network interfaces can be implemented with cither asyn-
chronous mode (ATM) ar internet protocol (IP)

uling is only required when
from more than one base transceiver station 1 a \mhh.
subscriber (receiver) unit. If communieation diversity or
required for fon, then look
required because more than one base

unit. If transmission is between only a single bas trans-
ceiver station and a single subseriber unit then look abesd
scheduling is not require

TOOTS] " Generally,there are htce modes of ransm

lumo\. £ station m] a \ingu.‘ subs crihcr unit, |
does not require look ahead scheduling. A
includes dive o transmission, and
requires look ahead scheduling. A third mode includes both
single base station and mulliple base transceiver stalion
transmission. The third mode is useful for transmitting
b-protocol data units through a single base transceiver
ial period of transmission before spatial
lexing through multiple base transceiver stations can
be initiated

[0074)  Radio Frequency (RF) signals are coupled between
the transmitier antennac and the receiver anteanac. The RF
signals are modulated with data streams comprising the
transmitted symbols. The signals transmitted from the trans-
mitter antennae can be formed from different data strcams
(spatial multiplexing) or from one data stream (communi-
cation diversily) or both

[0075)  FIG. 4 shows another embodiment of the inven-
tion. The embodiment of FIG. 4 includes a home base
transceiver station 410. The home base transceiver station
410 includes the functionality of both the base controller
station 310 and the first base transceiver station 330 of

[0076] By combining the functionality of the base con-

troller station and a base transceiver station, the overall

complexity of the system can be reduced becaus an inter-

connection between the base controller station and one base
station is el 1. Additionally,

for the delay between the base controller station and the one

base transceiver station no langer required

[0077)  An embodiment of the invention includes the home
base transceiver slation being the base transceiver station
that has the best quality link with the receiver unit. The link

technology. I is to be understood that ATM and IP tech-
nologies are provided as examples. Any packet switched
network protocol can be used.

[0081] FIG. 5 shows the time delays between the base
station controller 310 and the base transceiver stations 330,
350, 370 of FIG. 3. A first time delay t, indicates the time
delay required for transferring sub-protocol data units from
the base station controller 310 to the first base transceiver
station 330. A second time delay t, indicates the time delay
tequired for transferring sub-protocol data units from the
base station controller 310 to the second base transceiver
station 350. A third time delay 1, indicates the time delay
required for transferring sub-protocol data units from the
b: slation controller 310 to the third base transceiver
station 370). Generally, the time delays 1,, 1, and 1, are net
cqual. As mentioned previously, t© com| ate for the
variable delays, the scheduler computes o schedule for a
particular frame, T units of time prior to the actual trans-
mission time of that frame. Generally, T is greater than the
atest transmission time delay 1,, L, and 1.

[0082] As previously described, the variable delays
through the network between the base controller station and
the base transceiver stations can be compensated for by
periodically sampling the delay times and adjusting the look
abead time T accordingly. The look ahead time T can b st
0 a mean or av alue of the measured time delays.
Additionally, an extra bit of margin can be added 1o the time
T to make absolutely sur¢ that the look ahead time T is
greater than the delay times between the base controller
station and the base transceiver stations. The margin can be
Dase upon a statistical estimation. For example, the margin
can be two or three sigmas greater than a mean of several
different measured delay times.

[INIM] FIG. 6 shows the time delays between the home

se transceiver station 410 and the base transceiver siations
450 470 of FIG. 4. A fourth time delay 1, indicates the time
delay required for transferring sub-protocol data units from
the home base iransceiver siation 410 o the base transceiver
station 450. A fifth time delay 1, indicates the time delay
required for transferring sub-protocol data units from home
hase transceiver station 410 to the base transceiver station
470. Generally, the time delays 1, and t; are not equal. As
mentioned previously, to compensate for the variable delays,
the scheduler computes a schedule for a particular frame, T

ERIC-1002
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If transmission is between only a single base trans-
ceiver station and a single subscriber unit, then look ahead
scheduling is not required.

Ex. 1002, Dulin at §72
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can be compensated for by periodically sampling the delay
times and adjusting the 100k ahead time T accordingly, The
look ahead time T can be set 1o a mean or average value of
the measured time delays. Additionally, an extra bit of
margin can be added 1o the time T 1o make absolutely sure
that the look ahead time T is greater than the delay times
between the base controller station and the base transceiver
stations. The margin can be base upen a statistical estima-
tion. For example, the margin can be two or three sigmas
greater than a mean of several different measured delay
times.

[0071] The discussion above for estimating the delay time
between a base controller station and transmitting base
transeeiver stations is also applicable for estimating the
delay between a home base transceiver station and trans-
mitting base transceiver stations.

[0072] It should be understood that lhs. Ilm}. ahead sched-

May 9, 2002

quality can change with time. Therefore, the base transceiver
slation designated as the home base transceiver station can
change with time

[0078] Typically, the base transceiver station that has the
highest quality transmission link with the receiver unit is
scheduled to transmit the greatest amount of information io
the receiver unit. configuration limits the amount of
sub-protocol da that must be transferred from the
home base iransceiver station 1o the other base transceiver
stations.

[0079] Bs

[0080] FIG. 3 shows a base station controller that inter-
ral base transceiver stations. FIG. 4 shows a
ansceiver station that interfaces with several other
s¢ transceiver stations. As previously mentioned, these
network interfaces can be implemented with cither asyn-
chronous mode (ATM) ar internet protocol (IP)

¢ Transeeiver Station Inierface

uling is only required when
from more than one base transceiver station 1 a \mhh.
subscriber (receiver) unit. If communieation diversity or
is required for then look

[0073] Generally, there 3
first mode includes
transeeiver station and a single su mode
does not require look ahead scheduling. A second mode
i multiplexing transmission, and
2. A third mode ineludes both
station and multiple base transceiver station
\ransmission. The third mod is. useful for transmitiing]
sub-protocol data units through a single base transceiver|
station during an initial period of transmission before spatial
multiplexing through multiple base transceiver stations can)
be initiated

e T rcquency (T Senas e couprea pemeen.
the teansmitier antennac and the receiver anteanac. The RF
signals are modulated wilh data streams comprising, the
transmilted symbols. The signals transmitted from the trans-
mitler antennae can be formed from different data streams
(spatial multiplexing) or from one data stream (communi-
cation diversity) or both

[0075) . 4 shows another embodiment of the inven-
tion. The embodiment of FIG. 4 includes a home base
transceiver station 410. The home base transceiver station
410 includes the functionality of both the base controller
station 310 and the first ba; isceiver station 330 of FIG.
3

=

[0076] By combining the functionality of the base con-
troller station and a base transceiver station, the overall

tion and one base
station is eliminated. Additionally,

for the delay between the base controller station and the one

base on no longer required

[0077]  An embodiment of the invention includes the home
bas¢ ranseeiver station being the base transceiver sl
that has the best quality link with the receiver unit. The !mk

technology. It is to be understood that ATM and IP tech-
nologies are provided as examples. Any packet switched
network protocol can be used

[0081] FIG. 5 shows the time delays between the base
station controller 310 and the base transceiver stations 330,
350, 370 of FIG. 3. A time delay t, indicates the time
delay required for transferring sub-protocol data units from
the base station controller 310 to the first base transceiver
station 330. A second time delay t, indicates the time delay
tequired for transferring sub-protocol data units from the
base station controller 310 to the second base transceiver
station 350. A third time delay 1, indicates the time delay
required for transferring sub-protocol data units from the
base station controller 310 (o the third base transeeiver
station 370. Generally, the time delays 1,, 1, and 1, are not
cqual. As mentioned previously, to compensate for the
wvariable delays, the heduler computes chedule for a
particular frame, T of time prior 1o the aciual trans-
mission time of that frame. Generally, T is greater than the
greates! transmission time delay 1,, L, and 1.

[0082] As previously described, the variable delays
through the network between the base controller station and
transceiver stations can be compensated for by

luc of the measured time delays.
Additionally, an extra bit of margin can be added to the time
T 10 make absolutely sure thal the I(m}\ shead time T is
greater than the delay time ¢ base controller
Station and the base transceive he margin can be
base upon a statistical estimat example, the margin
can be two or three sigmas greater than a mean of several
different measured delay times.

[0083] FIG. 6 shows the time delays between the home
Dase transceiver station 410 and the base transceiver stations
450,470 of FIG. 4. A fourth time delay 1, indicates the time
delay required for transfe: ub-prmm:td.ﬂa units from
the home base irans ion 410 to the base transceiver
station 450. A fifth time delay 1, indicates the time delay
required for transferring sub-protocol data units from home
base transceiver station 410 1o the base transceiver station
470. Generally, the time delays 1, and t; are not equal. As
mentioned previously, to compensate for the variable delays,
the scheduler computes a schedule for a particular frame, T

ERIC-1002
Page 26 of 32

[0073] Generally, there are three modes of transmission. A
first mode includes transmission between a single base
transceiver station and a single subscriber unit. This mode
does not require look ahead scheduling. A second mode
includes diversity or spatial multiplexing transmission, and
requires look ahead scheduling. A third mode includes both
single base station and multiple base transceiver station
transmission. The third mode is useful for transmitting
sub-protocol data units through a single base transceiver
station during an initial period of transmission before spatial
multiplexing through multiple base transceiver stations can
be initiated.
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Yamaura and Dulin are Fundamentally Different

137. Dulin is a very complex system, containing such features not taught in
Yamaura as: extra buffers needed to store sub-protocol units [0053], map
transmission once per frame [0054], multiple antennas [0059], base stations
needing synchronization so that a receiver can receive data from multiple base
stations [0063], simultaneous transmission of sub-protocol data units from multiple
base stations using a reference clock [0066], a reference clock using GPS [0095],
estimates of propagation delay [0103], and priority determination [0142]. See

Exhibit 1002 at 99 53, 54, 59, 63, 66, 95, 103 and 142.

Ex. 2001, Zeger Declaration at 1137
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Yamaura and Dulin are Fundamentally Different

138. Yamaura teaches that the carriers SCl and SC, are detected b\ using
an adaptive filter that can either pick out these two subcarriers or a much wider
band of frequencies. See Exhibit 1003 at 21:57-67, 23:20. In one case, the wide
band is passed during “ordinary reception,” whereas at the time of a “waiting
reception” only the narrow band is passed. See Exhibit 1003 at 21:60-67. Such
adaptive filters are neither easy nor cheap to design and can require extensive
testing with actual data to be sure they function properly. Dulin does not teach any
such adaptive filtering. A person of ordinary skill in the art would understand that
Dulin teaches only the use of non-adaptive filtering. A person of ordinary skill in
the art would not be motivated to add the necessary adaptive filter from Yamaura

to Dulin since it would further increase complexity and cost.

——— A . e T, b A p.
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Ex. 2001, Zeger Declaration at 1138
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Yamaura and Dulin are Fundamentally Different

The terminal station to receive signals transmitted from the
base station 1s constructed as illustrated below by example
with reference to FIG. 18. The terminal station 200' shown in
FIG. 18 is constructed in the same way as the terminal station
200 shown in FIG. 6. Therefore, its description 1s omitted
here. The receiving system of the terminal station 200' is
constructed as follows. The radio signal from the base station
is received by the antenna 223, and it enters the RF receiver
230" through the antenna multiplexer 222. In the RF receiver
230", the received signal 1s amplified by the RF amplifier 231.
The amplified output 1s mixed with the sinusoidal wave (gen-
erated by the frequency synthesizer 233) in the quadrature
detector 232, and then it is separated into I-component and
Q-component, with the center frequency being DC. Only

those signals in a specific band are filtered by the passing band
variable filter 236.

Ex. 1003, Yamaura at 21:44-59
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Yamaura and Dulin are Fundamentally Different
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139. Yamaura also teaches the use of encryption in its communication
system. See id. at FIG. 2 and 32, 2:67-3:1, 8:42-43 and 12:16-17. Encryption can
be a very complex, time-consuming operation, and is not conducive to power
savings. Dulin does not teach encryption and adding Yamaura’s encryption to

Dulin’s system would further increase cost, complexity, and power consumption.

e N s D

Ex. 2001, Zeger Declaration at 1139
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No Reason to Combine Dulin and Yamaura

140. Inmy opinion, the level of experimentation required to combine Dulin
with Yamaura would not motivate, and would instead dissuade, a person of

ordinary skill in the art from combining Dulin with Yamaura.

Ex. 2001, Zeger Declaration at 1140
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No Reason to Combine Dulin and Yamaura
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3. Assuming, as Dr. Haas suggests, that the b»ase station ciiséloséd n Y\'amaura uses
only the narrow-band subcarriers during the “broadcast burst” but switches to the
full bandwidth for the uplink and downlink periods of the frame, the base station
would have to vary the bandwidth of the Yamaura system intra-frame and for each
frame. See Exhibit 2003 at 133:12-13. This means that the size of the FFT used to
generate the transmitted signal would be different during the “broadcast burst” and
the other periods of the frame. This would add complexity to the signal processing

required on the base station to implement this scheme.
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No Reasonable Expectation of Success
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No Reasonable Expectation of Success

147. A person of ordinary skill in the art would recognize that some time
will elapse between decoding the received map information and tuning the receiver
to the center frequency of the assigned frequency block. Because the frame 1s
continuing to be transmitted by the base station while User 1 retunes the receiver,
User 1, will miss some, if not all of the data transmitted to it in frequency block Bl
before the receiver User 1 can tune to the center frequency of the frequency block,

BI.

Ex. 2001, Zeger Declaration at 1147
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subscribers using a common scheme consisting of one or
more of modulation format, FEC codes, and physical beam
forming.

[0121] U uplink slots—The U uplink slots, i
exemplary uplink slots 361-363, contain subserib
ceiver base station transmissions. of user traflic and/or con-
ol als, J\LGIH va mm(ll tion format (modt
rates. uanv \h‘. mmlu\amm format and FEC codes in
toe vplin lotswo s complr (b i e downlink sl
This moves complexity o the reccivers in the b
and lowers the cost and complexity of the sibeether i
device, Uplink shois ey b grovped i blocks to form
sub-burst groups as shown in FIG. SA. Subscribers who
transmit data usiog the same Thodulition ot (or modu-
lation index) and the same forward crror correction (FEC
odes are grouped (ogether in the same sub-burst group. In
some embodiments of the present imvention, two or morc
sub-burst groups may have the same modulation format and
€ codes. In other cmbodiments. of the present invention,
uplink slots may be grouped in blocks bascd an physical
besmn oming. pater an ou modulation format and FEC
codes. In other embodiments, uplink slots may be grouped
o blocks by an any combintion of twe of more of- 1)
physical beam um.m 2) modultion format, and 3 FEC
cades., For the purp I sub-burst
Srou shal be vecd hercafiet 10 refr o a group of uplink
slots that are transmilicd to one or more subscribers using a
on scheme consisting of one ar more of modulation
format, FEC codes, and physical beam forming.

lation

[0122] Comewion sots 360—Coneation does 360 pr-
eede the U uplink slots and comprise a small number of
oo oo T el requests
for service. A fixed format length and a single modulation
format suitable for all subscriber access dey
during contention slots 360, Generally, this means that
conteation slots 360 are traasmitled in a very low compl
y modulation format, \mh & binary phase shift keying
(BPSK o 2-BPSK), thaps quadrature phase shill
keying (Q[’QK or 17]“'\](.] fl:lluln\\h (more than one user
on a time slot) result in the use of back-ofl procedures.
similar to CSMA/CD (Ethernet) in order 10 reschedule a

[0123] TDD teansition period 380—TDD transition period
350 scparates the uplink portion and the downlink portion
and allows for tramsmiticr (I1X) to receiver (RX) propagation
delays for the maxinum range of the eell link and for delay
associated wilh swilching hardware operations fro

RX or from RX to TX. The position of
od 350 may be adjusted, thereby modifying the

Sies of the vl porion s the dowalink poct

on 1o

accommodate the asymmetry between data traffic in the
uplink and the downlink.

Oy Dopect T I Drescht My Con 1o AT e
timiog of the dowalink and uplink portions of each TDD
frame must he prciscly waid interfcr-
ence between sectors within the same cell and/or fo avoid
et baruen Gl It . o Ticd from abovs that
cach sector of 4 cell site is served by an individual RF
medern in RE modem ahelves 140A-1400 snd the imternal
RF modem shelves of ceniral office faciliies 160A and
160B. Each RF modem uscs an individual antenna to

gned sector. The antennas
1 site are mounted on the
art. I

ne

transmit and o receive in its assi
for differet sectors

same tower and are located only a few fect apa
moden (and anteana) are ransmitting in the downliak while:
another RE modem (and antenna) are receiving in the upliol
the power of the downlink transmission will overwhelm the
downlink receiver.

the same

[0125] Thes

1o prevent interference between anlennas in

align the start points of the downlink transmissions. The
present invention also determines the length of the longest
downlink (ransmission and ensures (hat none of the uplink
iransmissions begin, and none of the base station rco
1 10 receive, until after the longest dowalink is com-
pleted.

[0126)

above-described _interfin
TDD frames can
prevent interfer-
ercnt cell sites, the present
accuraie distributed timing
n the start points of the downlink (rans-
missions between call sites. The present invention also
the lenath of the longest downlink transmission

determin
amang two or more cell sites and ensures that non of the
base station reccivers in any of the cells hegins to receive in
the uplink until after the longest downlink transmission is

completed.

[0127] Within a cell sitc, a master interface control pro-
cessor (ICP), as described below in FIG, 4, may be used fo
align and allocatc the uplink and downlink portions of the
IDI frames for all of the RE modems in an RF modem
Between cell sites, the 4C0ess PROCESSOr may commu-
nicae wih several maser [CPS 10 celemine the longest
downlink. The access processor may then allocated the
uplinks and downlinks acs order 1o
minimize interference between cell sit

o master ICP 1o conteo] the timing o

shelf.

of the master ICPs.

[0128] FIG. 4 illusicates the timing recovery and distri-
bution circuitry in exemplary RF modem shelf’ 140 accord-
ing to one embodiment of the present invention. RF modes
shelf 140 comprises front panel interface 410 having con-
nectors 411-414 for receiving inpul clock referenc
transmitting_elock references. Exemplary connector 411
receives a first elock signal from a first external
(External Source A) and exemplary conaeclor 414 receives
a second elock signal from a second external source (Exier-

s an
nal 1 Second Clock) RF modem shelf 140 also comprise:
plusality of imerfuce control processor (ICP) cardy, inclad-
ing exemplary 1CP cards 450, 460, 470 and 480 ISP card
450 s designated as 2 master [CP card and ICP card 480 is
desigmatod 183 spars [CPcard incase of o i of maskr
3 cards
,m-\. \d\. w wwln-l wm. ns, timit and distribu-
tion, ce, backhaul network inierface, protocol
conversion, resouree quee management, and a proxy man
ager for EMS for the shelf. The ICP cards are based on
network processor(s) llow software upgrade of nci-
work interface protocols. The ICP cards may be reused for

ERIC-1021
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[0123] TDD transition period 350—TDD transition period
350 separates the uplink portion and the downlink portion
and allows for transmitter (TX) to receiver (RX) propagation
delays for the maximum range of the cell link and for delay
associated with switching hardware operations from TX to
RX or from RX to TX. The position of TDD transition
period 350 may be adjusted, thereby modifying the relative
sizes of the uplink portion and the downlink portion to
accommodate the asymmetry between data traffic in the
uplink and the downlink.

Ex. 1021, Struhsaker at 123
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No Reasonable Expectation of Success

Arranging the narrow-band carriers as shown in FIG. 3
permits the terminal station to receive narrow-band carriers
by using a frequency synthesizer (to determine the receiving
channel of the terminal station) which varies the frequency
intervals of carriers for information communication at 10
MHz steps unlike the conventional one which varies at 20
MHz steps. The typical construction of the terminal station
will be described later. The signal bandwidth of the narrow-
band carriers should preferably be a submultiple of the sym-
bol rate or sample rate of the carrier for information commu-
nication. The band in which the narrow-band carriers are
arranged 1s the frequency band corresponding to the guard
band, and it does not interfere with communication in other

bands so long as there 1s no power leakage into the adjoining
bands.

Ex. 1003, Yamaura at 10:4-18
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Petitioner's POSA Has Extraordinary SkKill

41.  As discussed above, one of ordinary skill in the art would have a B.S.
degree in Electrical Engineering, Computer Engineering, Computer Science, or
equivalent training, as well as three to five years of technical experience in the
field of digital communication systems, such as wireless cellular communication
systems and networks. Such a person would be familiar with various well-
known communication methodologies, protocols, and techniques
(“techniques™), such as OFDM. Also, one of ordinary skill in the art would
know how to apply these different techniques to different communication
systems and networks. Each technique is associated with known advantages and
disadvantages, such as speed, power consumption, and cost, and a person of
ordinary skill in the art would know how to choose between the different
methodologies, protocols, and techniques to balance the various goals of the

communication systems and networks under consideration.
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Ex. 1012, Haas Declaration at 41
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Conclusion: Petitioner Failed to Prove Unpatentability

= Missing Claim Elements
d Claim element 8.1

4 Claim element 8.9
= Hindsight

= No Reason To Combine All Four References
4 Dulin teaches away from Yamaura
4 Dulin and Yamaura are fundamentally different

1 No reasonable expectation of success

= Level of Skill Too High

Patent Owner Response at pp. 27-62
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