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D Renken § 103 |[1-6,9-14 and 17-18
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Overview of the 008 Patent

1. A system comprising:
an analog-to-digital converter operable to digitize a
received signal spanning an entire television spectrum

comprising a plurality of television channels, said digi- S
tization resulting in a digitized signal; 160
a signal monitor operable to:
analyze said digitized signal to determine a characteris- : o e
tic of said digitized signal; and 5 RFRoookoFomond| D | cramolizor
report said determined characteristic to a source of said = 1 cc. |GG
received signal; . 186
a data processor operable to process a television channel to
recover content carried on the television channel: and e

v

a channelizer operable to:
To end system(s) 126, 128

select a first portion of said digitized signal;

select a second portion of said digitized signal: and

concurrently output said first portion of said digitized
signal to said signal monitor and said second portion
of said digitized signal to said data processor.

Ex. 1001, Fig. 1B (annotated)

(Pet., p. 11; Ex. 1001 (*008 Patent), cl. 1, Fig. 1B)
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Kamieniecki’s Monitoring STB

FIG. 1 4y 22 1o
102 00B | 11
~ downstream r: 1B SUS °
HEADEND } upstream [cCONTROLLER J"" 18
SET TOP BOX (STB)

(Pet., pp. 13-15, 43; POR, pp. 15, 29; Ex. 1009
Ex. 1009, l:‘ig_ 1 (annotated) (Kamieniecki), §4[0008], [0014]-[0017])

[0016] The invention therefore provides a method 1o allow
a set-top box (STB) to collect statistics on plant health by
monitoring the forward (downstream) and reverse
(upstream, return path) transport cable signals, and reporting
this information back to the cable headend. (Pet., pp. 13-14; Ex. 1009 (Kamieniccki), §[0016])

gathered by the monitor (MON) 116. This signal quality
information can include information about channel absence/
presence, error count and signal level estimates. As
described below, the information about signal quality can be
transmitted by the STB to the hcadend ecither as it 1s
collected, or when the STB is polled by the headend. The
transmitter (e.g., modem) and other details of the STB,
which are well known to those skilled in the art, are omitted
for illustrative clarity. (Pet., pp. 13-14; Ex. 1009 (Kamieniecki), J[0014])
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Kamieniecki Broadly Teaches Monitoring

headend 102. The set-top box 110 has more than one tuner

(112, 114) so that 1t can receive out-of-band (OOB) com- - lm
munications simultaneously with in-band (IB) communica-

204
tions. This means that subscribers can be tuned to a channel FIG. 2 L( Is STBin r>
receiving audio and video content while, at the same time, OFidle state?
the STB 110 is receiving instructions in an OOB channel. ;lv P
[0017] The monitoring feature can operate automatically Channet b
in the background so as not to disturb any viewer experi- Channe Map
ences; 1.¢., when the STB 1s turned “off™” and 1n an 1dle state. ¢ (208
The STB will collect statistics on plant health, as indicated o eoume s
by signal quality, on a channel-by-channel basis. It is within lovels, tc.
the scope of the invention that fewer than all of the channels fopy e sR
ar¢ monitored. (The channel map can indicate which chan- i 210

Store Statistics in NVM
[0027] For example, in systems where the network has not ¢ 212
been upgraded to support a cable return path, a telephone N/~ Was this the last >
modem may be included in the set-top box for sending signal channelln the mep?
quality reports from the STB to the headend. Moreover, the ‘ Y 214
STB could monitor only one channel, such as the OOB Sleep for a given
channel, without tuning through the channel map. ume penod

(Pet., pp. 9-10, 13-15, 36-40, 51; Ex. 1009 (Kamieniecki), §9[0013], [0017], [0027], Fig. 2; Ex. 1002 (Lett Declaration), 49 66-67)
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Kamieniecki Broadly Teaches Monitoring

67. Kamueniecki describes its looping process as providing coverage and
health check for all channels, but Kamieniecki also notes that 1f desired, fewer than
all channels may be monitored, and that in some embodiments only a single channel

may be monitored. Ex. 1009, [0013], [0015]-[0017], [0027], Fig. 2.

(Ex. 1002 (Lett Declaration), §67; Pet., pp. 13-15)
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Konstantinos Provides Motivation to Improve
Kamieniecki’s STB

[0001] Currenttelevision receivers receive a single channel
through a single tuner. The evolving market for data and
programming services will demand that receivers have the

capability of multi-channel tuning.
(Pet., pp. 15-16; Ex. 1010 (Konstantinos), 4[0001])

[0011] In August of R006, Cable Labs, Inc. issued “Data
Over Cable Service Interface Specification (DOCSIS) 3.0.”
DOCSIS 3.0 data reception and channel binding. both of
which require the simultaneous reception of at least 4 chan-
nels placed not further than 60 MHz apart from each other.
The block tuner described above enables DOCSIS 3.0, but
does not enable unrestricted multi-channel functionality. For
example. the simultaneously received number of channels 1s
small and there is no freedom from a user’s perspective to
select (or combine together for faster data reception) many/
any channels freely out of the full cable TV band. The latter
usually consist of up to 100 channels between 50-1000 MHz.

(Pet., pp. 32-35; Ex. 1010 (Konstantinos), [00117])
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Konstantinos Provides Motivation to Improve
Kamieniecki’s STB

[0006] Existing receiver architectures based on the concept
shown in FIG. 1 are not able 1o satisfy properly the need for
multi-channel reception. The conventional approach would
be 1o use many single channel tuners in parallel connected to
the same input signal source to make a multi-channel tuner.
This approach, however, faces major limitations related to
complexity of sy i i i |
cost effectiveness.

(Pet., pp. 32-35; Ex. 1010, [0006])

[0016] What 1s needed, therefore, 1s a single IC receiver
able to provide unrestricted multi-channel functionality.

(Pet., pp. 32-35; Ex. 1010, [0016])
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Konstantinos — Multi-channel Receiver

212

R:'
) —R OPTIONAL SINGLE CHIP
__.i}.-f' NPT MPLEMENTATION
et |
: = |
202 - |
LNA/VGA I MULTI-CHANNEL SELECTOR i
: 207A !
l = CHANNEL . i
: , SELECTOR :
| 2“ . . 1 .
oo | MULTBAND | ° . 1o
| SELECTOR . 2 | *
I : 207N I
I p——p  CHANNEL I
: SELECTOR ' -
I
| N S— — |
e e e e e e e [
MULTIPLE
F I G 2 OUTPUT
. STREAMS
izer. A composite broadband RF input signal (e.g. a cable TV [0106] The next step, after the reception and channel selec-
signal consisting of multiple channels bundled together tion of multiple channels, is the channel decoding process.
between 50-1000 MHz) is received at LNA/VGA 202 from a This is accomplished with a multi-channel baseband proces-

signal source. Here, the signal is pre-conditioned (amplified.
filtered. potentially also equalized). The output of LNA/VGA
204 subsequently it is digitized in its entirety with an ADC
204. No frequency translation and no selectivity take place at
this stage.

sor (not illustrated). For example, a multi-channel channel
decoder 208 processes 16 TV streams simultaneously and
delivers 16 transport streams for video. These can be further
processed with channel and source decoders.

(Ex. 1010 (Konstantinos), § [0043]; Pet., p. 16) (Pet., pp. 15-17, 36-38; Ex. 1010 (Konstantinos), Fig. 2 9
[0043], [0106]; Ex. 1002 (Lett Declaration), §975-76)
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Kamieniecki + Konstantinos Shows
Claim 1

1. A system comprising:
an analog-to-digital converter operable to digitize a
received signal spanning an entire television spectrum
comprising a plurality of television channels, said digi-
tization resulting in a digitized signal;
a signal monitor operable to:
analyze said digitized signal to determine a characteris-
tic of said digitized signal; and
report said determined characteristic to a source of said
received signal;
a data processor operable to process a television channel to
recover content carried on the television channel: and
a channelizer operable to:
select a first portion of said digitized signal;
select a second portion of said digitized signal: and
concurrently output said first portion of said digitized
signal to said signal monitor and said second portion
of said digitized signal to said data processor.

202
LNA /VGA

200
MULTICHANNEL RECEIVER

/

212

OFTIONAL SINGLE CHIP
IMPLEMENTATION

206
MULTI-CHANNEL SELECTOR

20TA
!_ﬁ CHANNEL

SELECTOR

I 207N
 —— CHANNEL

SELECTOR

FIG. 1

FIG. 2

102

HEADEND

~ downstream

| upsean

104

[CONTROLLER

1

| NvMm

SET TOP BOX (STB)

-116

118
1-120

Ex. 1009, Fig. 1 (annotated)

(Pet., pp. 32-44; Ex. 1009 (Kamieniecki), Fig. 1; Ex. 1010 (Konstantinos), Fig. 2)
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Konstantinos Helps Kamieniecki’s STB
Perform Better

Unlimited Multi-Channel Functionality Means STB Can Receive
Many Channels at Once (Pet., pp. 33-34; Ex. 1002 (Lett

Declaration), 72, 76, 80, 115, 125, 145)
Better Monitoring

o No Longer Limited to Only Monitoring IB Channels During Idle
Periods

o Errors Could Occur at Any Time of Day (Pet., p. 43; Ex. 1002 (Lett Declaration), §145; Reply,
pp. 6-7)
Better STB Performance

o Simultaneously Receiving Multiple Channels Leads to Faster
Channel SWltChlng (Pet., p. 34, Ex. 1002 (Lett Declaration), 125)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Petition Not Limited to a Physical Substitution

Combining Konstantinos with Kamienieck: also would be merely using
known techniques (a single chip multi-channel digital receiver) to improve similar
devices (Kamueniecki’s STB having multiple TV tuners) to yield a predictable result
(converting a received RF signal into multiple digital outputs). Ex. 1002, 9 127. A
POSITA would have had the skill to implement Konstantinos’ teachings in the
system of Kamieniecki because Kamieniecki’s IB and OOB tuners use the same

inputs (an RF signal) and same outputs (digital signal of the desired channel) as those
of Konstantinos’ multi-channel receiver chip and the POSITA would be familiar

with the design of RF receivers. (Pet, pp. 34-35)
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PO Demanded Mr. Lett Place the Decoder (“Data
Processor) Relative to the Monitor

Q. In putting together your proposed

o Mo

1

2 combination set-top box, if a person of skill
1 1in the art did not use the Konstantinos

2 multi-channel decoder, where would those

3 decoders sit in the box?

4 MR. QUALEY: Objection to form.

5 BY MR. GALLUZZO:

6 Q. I guessIcould specify.

7 Where would they sit in relation to

8 the monitor and the multiple -- I'm sorry, the
9  multi-channel receiver?

(POR, pp. 23-24; Ex. 2014 (Lett Deposition),
159:21-160:9)

Petitioner's Demonstrative Exhibit - Not Evidence

=’, BANNER

WITCOFF




PO Demanded Mr. Lett Place the Decoder
(“Data Processor”) Relative to the Monitor

1. A system comprising:
an analog-to-digital converter operable to digitize a

received signal spanning an entire television spectrum To Tx 152
comprising a plurality of television channels, said digi- +
tization resulting in a digitized signal: 160
a signal monitor operable to:
analyze said digitized signal to determine a characteris- ' G A
tic of said digitized signal; and S RFRecohoFonkend D [ Channolior
report said determined characteristic to a source of said CrCs
received signal, '
a data processor operable to process a television channel to 12
recover content carried on the television channel: and
a channelizer operable to: To end systemi(s) 126, 128
select a first portion of said digitized signal;
select a second portion of said digitized signal; and Ex. 1001, Fig. 1B (annotated)

concurrently output said first portion of said digitized
signal to said signal monitor and said second portion
of said digitized signal to said data processor.

(POR, pp. 23-24; Ex. 1001 (‘008 Patent), cl. 1, Fig. 1B; Pet., p. 11)
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Mr. Lett Explained Several Possibilities

Q. So what I am trying to imagine is,

in the processing stack, or if you want to call

00 =) O W b W b e

Page 161

1t the processing steps of an incomung signal,

where do the decoders sit, now that you have

replaced mn-band and out-of-band tuners with

the multi-channel receiver of Konstantinos?
A. Soitwould be after the

multi-channel receiver so that you could decode

and display the channel selected wath the
channel selector 207 A through N.

(Reply, pp. 4-5; Ex. 2014 (Lett Dep.), 161:1-8)

=’, BANNER
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15
16
7

W = O O 0O

In general, the -- one of the
outputs, it's one or more of the outputs,
nght. go to one or more decoders for the
purpose of displaying video. In that
functionality, if it's for the purpose of
displaying video, you don't have to have an
MPEG decoder.

So it's possible that one could also

W 00 =) O\ Wi s W I e

Page 167
have an MPEG decoder in that path if you wanted
to measure something that had to do with the
video channel after decoding. But if we are
talking about monitoning something, like signal
noise ratio, or I mean, even error rate for the
visual stream you don't have to have a MPEG
decoder.

So I would probably draw this a
little dafferently than what you drew.

(Reply, pp. 4-5; Ex. 2014 (Lett Dep.), 166:15-167:9)
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PO Incorrectly Argues Power and Interference Issues are
too Difficult

e But These Are Addressed in Konstantinos’s “Interleaved” ADC:

[0061] The partitioned architecture of ADC 204 results in
relaxed bandwidth limitations of the associated front-end
circuitry compared to standard Time Interleaved ADC and
reduces substantially the complexity of corrections associ-
ated with timing errors (dominant limitation at high speeds).
It also improves significantly on power consumption effi-
ciency because the architecture of ADC 204 allows the use of
ADC units to be interleaved that are not pushed at extremes of
speed and power consumption as in the standard design. This
comes without penalties on speed and timing error correction
complexity that typically associate with the use of many ADC
units in parallel.

[0104] First, the original high rate signal is translated into a
set of sub-signals (equivalently, the sub-bands A . .. H in FIG.
3) that contain all of the TV channels of the original signal in
a parallel format. Therefore no information loss takes place:
for example, one signal at a rate of 2 GS/sec containing 100 6
MHz-wide TV channels between 50-1000 MHz is translated
into 8 signals each containing a portion of 125 Mz of the
original and running at 250 MS/sec. This translation reduces
the signal rates substantially, with overall benefits in power
consumption, reduced interference, etc.

(Reply, pp. 2-3; Ex. 1010 (Konstantinos), JJ[0061], [0104])

‘008 Patent Also Uses an Interleaved ADC:

In an example embodiment, the ADC may be as described
i U.S. patent application Ser. No. 13/485.003 entitled
“Multi-layer Time-Interleaved Analog-to-Digital Converter
(ADC),” which is incorporated by relerence herein, as set

forth above,

=’, BANNER

WITCOFF

(Reply, p. 3; Ex. 1001 (‘008 Patent), 5:53-57)
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PO Incorrectly Argues “Fundamental Difference” in RF
Channels Prevents Combination — ¢ovx s
* PO Incorrectly Assumes:

o Kamieniecki 1s Limited to 6 MHz IB and 1-2 MHz OOB Channels
o Konstantinos is Limited to DOCSIS 6 MHz Channels

* Neither Reference Limits its Tuner/Receiver to These Ranges, or the
Standards that Use Them (Reply, pp. 5-6; Ex. 1032 (Lett Reply Declaration), §10)

o PO Relies on its Expert, who Argues that Kamieniecki Uses “QPSK”™
Modulation While Konstantinos Uses “QAM?” (Sur-reply. p. 16: Ex. 2013 (Russ

Declaration), 99 59-61)

o But Petitioner’s Expert Disagrees, Explaining that a POSITA Would
Know that QPSK 1is Just One Type of QAM

* Even 1f this Difference Existed in the References, a POSITA Would Not
Have Been Deterred By This Alleged Difference

(Reply, pp. 5-6; Ex. 1032 (Lett Reply Declaration), §10)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence

WITCOFF




PO’s Expert Admits that by 2002, the “Basic” Explorer
4200 STB Already Included DOCSIS Tuner

6 Q. 2nd did the 4200 use the DOCSIS

, .
I)() S IEXI)ert' 7 tuner to receive out-of-bkand signals?

z. I think the way I would put it is
that it could. I don't know how the
7 o, Now sne of the boxes uib} . red on - - i . -
= Now, SR RS s ol i >rked on 10 Cablevision system actually worked. The DOCSIS

L}
u
n
ot
e
ip
]
]
)
._l
[
H
i
(a1
158
L
[
)
n
1
ot
I
ct
L)
L)
L)
[
[0
ct
(=
)
ot

11 was available. But, also, I know vou could use

g ~orrect? 12 the DOCSIS forward path for -- you could

- That is corrsct 13 theoretically use the DOCSIS forward path for
. . P 14 in-band functions as well, like program guide
1l | Q. And that was released in Z00Z?
15 data So I n't kn how the Cablevision

12 A, That's my recollection, yes.

i
n

et
n
ot
in
E._.g
H
s
i

(e]

(Reply, pp. 12-13; Ex. 1033 (Russ Deposition), 51:7-11) 17 . So am I right in thinking Atiwould

18 be capable of receiving the cut-of-band on the
19 DOCSIS tuner, but vou don't know if it actually

20 worked that way in production. Is that
22 z. That is accurate.

(Reply, pp. 12-13; Ex. 1033 (Russ Deposition), 54:17-:22)
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WITCOFF




PO Incorrectly Argues Combination Loses Kamieniecki’s

OOB Tuner and its Functionality  coxmw s
* This Misstates the Combination — OOB Functionality Remains

PO argues that the combination would render Kamieniecki “inoperable,”

based on an incorrect assumption that the modification would lose all functionality

of the OOB channel due to “removal of the OOB tuner.” POR 34-36. The (Reply, p. 11)

combination does not lose OOB functionality — it simply uses the Konstantinos
receiver to receive the OOB data previously received by Kamieniecki’s OOB tuner.

Pet. 34-36.
In the Kamieniecki-Konstantinos combination, the IB and OOB channels of

(Pet., p. 38) Kamieniecki would be the RF Input that is received by the Konstantinos multi-
et., p.

channel receiver 200. The digitization of the IB and OOB channels of Kamieniecki
* PO’s Sur-Reply Statement that this was Unrebutted 1s Incorrect

o This is Explained by Mr. Lett in His Declaration (Ex. 1002, q116), His
Reply Declaration (Ex. 1032, 910), the Petition pp. 33-34, and the Reply
pp. 5-6, 11.

(Sur-reply, p. 15; Reply, pp. 5-6, 11; Pet., pp. 33-34 Ex. 1002 (Lett
Declaration) 9 116; Ex. 1032 (Lett Reply Declaration), 10)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO Argues Incorrectly That Kamieniecki Received Analog
and Digital, But Only Monitored Analog

* PO Incorrectly Argues Kamieniecki’s STB Lacked ADC:

As an mitial matter, Kamienieck: does not disclose an analog-to-digital

converter (ADC) or anything like 1t. (POR, p. 38)
* PO’s Expert:
6 Q.

Now, for a set-top box to receive

 But Kamieniecki Receives
o e . i an -2 transport stream and output it for
MPEG-2 and Digital Video: S .

viewing, the set-top box has to include an

[0004] A basic set—top box (STB) includes a single, in- 9 analog-to-digital converter; is that correct?
band (IB), tuner. The in-band tuner receives, e¢.g., MPEG-2 MR. FULLER: Objection to
transport streams. These can include tables based upon

=
o

n g £ form.
standards such as the digital videco broadcast (DVB) stan- . . i e .
dard or the Advanced Television Systems Committee - - Fomean, 1Think itis fair to say
(ATSC) standard. Such a basic sel-top box can receive 13  that there is analog-to-digital comversion in
analog or digital transmissions, on in-band (IB) channels, 14 there somewhere. Let me think about that.

There would have to be

[
wn

(Reply, p. 12; Ex. 1009 (Kamieniecki), [0004])

-
o

analog-to-digital conversion in there

17 somewhere.

B. Tvpical Components in a Cable Set-Top Box

(Reply, p. 13; Ex. 1033 (Russ Deposition), 32:6-17; o
Ex. 2013 (Russ Declaration), §62) 1L Analog to Digital Converter

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Kamieniecki Broadly Teaches Monitoring

[0018] The monitoring feature can be activated any time
the STB 1s in an 1dle state and not being used. In order to
provide plant health monitoring, the STB can provide three
main monitoring functions.

[0019] monitoring of errors/dropouts on the OOB
control channel,;

[0020] monitoring of errors/dropouts on the forward/
downstream transport channel (mainly consisting of
video services);

[0021] wverification of return path health by transmis-
sion of ack/nack or “ping” messages from the STB 10
the headend and back

(Pet., pp. 14-15; Ex. 1009 (Kamieniecki), 4[0018]-[0021])
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PO Incorrectly Argues: Too Many ADCs

* PO Incorrectly Argues: Kamieniecki’s ADC Would Mean 2

ADCs 1n the Bodily Incorporation: (Sur-teply, pp. 17-18)
- PO Assumes
P Kamieniecki’s
Konstantinos | 77777 ADC Goes Here
MULTL.CHANNEL SELECTOR

> CHANNEL

|

1

|

!

H ere \ ‘ sexsaqn__ :
204 206 . . :

< : .

1

|

:

Shows its ADC 1 o

rd

> MULTIBAND
Aoe SELECTOR

207N

|

I }

I —_— CHANNEL
: SELECTOR
1

|

v

FIG. 1 T~
downstream
HEADEND (
e LDOTSeM, CONTROLLER A~ 18
(POR, p. 18; Ex. 1009 (Kamieniecki) Fig. 1;
SET TOP BOX (STB) Ex. 1010 (Konstantinos, Fig. 2 (modified))
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PO Incorrectly Argues Kamieniecki’s “Basic” STB is
Good Enough, and Konstantinos is for “Advanced” STBs

(Sur-Reply, pp. 9-12)

* PO Ignores Konstantinos’ Express Teaching of the Evolving
Market Demand:

[0001] Currenttelevision receivers receive a single channel
through a single tuner. The evolving market for data and
programming services will demand that receivers have the
capability of multi-channel tuning.

[0016] What is needed, therefore, is a single IC receiver
able to provide unrestricted multi-channel functionality. e ee. 15163235 x 1010

(Konstantinos), q[0001], [0016])

 Even if SOME Users Preferred the “Basic” STB, Others Would be
Part of the Evolving Market (Reply. p. 8 Ex. 1032 (Lett Reply

Declaration), §95-6)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO Incorrectly Argues Kamieniecki’s “Principle of
Operation” was to Limit Monitoring to Idle Times

(POR, pp. 30-32; Sur-Reply, pp. 13-14)

e Mr. Lett:

It 1s also desirable to perform the monitoring at any time, without having to wait for
the STB 110 to be idle, because network errors can occur at any time of the day —
not just during the STB 110’s idle periods — and a POSITA would have wanted to
be able to make measurements at any desired time, even if the STB 110 happened to
be in use. Kamieniecki described waiting until the STB 110 was idle before
performing its monitoring, but this was only needed because Kamieniecki’s STB
110 had only one IB tuner 112 and only one OOB tuner 114, and because

Kamueniecki wished to avoid disturbing users. Ex. 1009, [0014]-[0017], Fig. 2.

(Pet., p. 43; Ex. 1002 (Lett Declaration),
9145; Reply, pp. 6-7)
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Concurrent Monitoring and Processing

* [1E]“... concurrently output said first portion of said digitized signal
to said signal monitor and said second portion of said digitized signal

(Sur-Reply, pp. 13-14; Ex.

o 29
to said data processor. 1001 (o) e 1

* PO Incorrectly Argues This Would Alter a “1:1 Ratio” of
Konstantinos’s Channel Selectors and Decoders (Sur-Reply. p. 15)

o Konstantinos Does not Require a Decoder for Every Selector

o Konstantinos Says Channels “May” be Decoded

207N. Depending on the number of channel selectors that are
implemented in multi-channel selector 206 will determine the
number of output streams that will be available. In an embodi-
ment, each output stream represents a channel that may be
further processed by a decoder (not illustrated). In an embodi-

(Reply, pp. 10-11; Ex. 1032 (Lett Reply Declaration), 7; Ex. 1010
(Konstantinos), 9[0043])
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PO Argues that Kamieniecki Already Had Multi-Channel Reception
(IB/OOB), Allowing Simultaneously Monitoring OOB and Tuning to
an IB Channel (POR p. 32)

* Kamieniecki’s Single-Channel IB Tuner Can Only Tune One IB

Channel at a Tlme (Reply, p. 10; Ex. 2013 (Russ Declaration), 184)
PO’s Expert:

84. Based on Kamieniecki disclosing only a single IB tuner and single OOB
tuner. Kamieniecki’s set-top box could select and monitor only a single IB channel
and a single OOB ftuner at a time. Mr. Lett confirmed this understanding of
Kamieniecki in his declaration and at his deposition. EX. 1002. 99 68. 145: Ex. 2014,

123:13-124:8.

* The Konstantinos Multi-Channel Receiver Allows Monitoring IB
Channel While Watching TV

(Pet., pp. 13-17; Reply, p. 10; Ex.
2013 (Russ Declaration), q57)
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Independent Claims 1 and 3 Overlap, PO Does Not

Argue Claim 3 Separately

1. A system comprising:
an analog-to-digital converter operable to digitize a
received signal spanning an entire television spectrum
comprising a plurality of television channels, said digi-
tization resulting in a digitized signal;
a signal monitor operable to:
analyze said digitized signal to determine a characteris-
tic of said digitized signal; and
report said determined characteristic to a source of said
received signal;
a data processor operable to process a television channel to
recover content carried on the television channel; and
a channelizer operable to:
select a first portion of said digitized signal;
select a second portion of said digitized signal; and
concurrently output said first portion of said digitized
signal to said signal monitor and said second portion
of said digitized signal to said data processor.

=V witcorr

(POR, p. 11)

3. A method comprising:
performing by one or more circuits:

receiving a signal having a bandwidth that spans from a
first frequency. F,,. to a second frequency, F,,,
wherein said signal carries a plurality of channels;

digitizing said received signal from F;, to F,,; to generate
a digitized signal;

selecting a first portion of said digitized signal;

selecting a second portion of said digitized signal; and

concurrently outputting said selected first portion and
said selected second portion, wherein:
said selected first portion is output to a signal analyzer
which analyzes said selected first portion to deter-
mine one or more characteristics of the received
signal, and which reports said determined one or
more characteristics to a source of said received

signal; and

said selected second portion is output to a data pro-
cessor for recovery of data carried on one or more
of said nluralitv of channels.

Petitioner's Demonstrative Exhibit - Not Evidence



Ground C: Claims 9 and 17

* [9]/[17] *... wherein said one or more circuits reside in a customer
premises gateway” (SurReply,pp. 15-16)

* This is Shown in Several Ways.

o Kamieniecki’s STB Includes a Modem

collected, or when the STB is polled by the headend. The
transmitter (e.g., modem) and other details of the STB,
which are well known to those skilled in the art, are omitted

for illustrative clarity. (Pet. . $2-53: Reply. oo, 15.16:

Ex. 1009 (Kamieniecki), 9[0002],
[0014); Ex. 1002 (Lett

[0002] Modem cable television networks include a return Declaration), §175])
path and out-of-band (OOB) communications channels
which enable a bi-directional flow of information between a
subscriber’s set-top box (STB) and the cable operator’s
headend. The operator maintains a distribution plant, and the
cable network comprises many paths and nodes, ultimately
ending at the subscriber level. Digital cable systems can
make use of the cable return path and a cable modem in the
set-top box to manage all downstream and upstream traffic
to the set-top box. For example, the set-top box can contact

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground C: Claims 9 and 17

[9]/[17] *“... wherein said one or more circuits reside in a customer
premises gateway” (Sur-Reply, pp. 15-16; Fx.

1001 ("008 Patent), cl. 9, 17)

The 008 Patent Uses “Gateway” and “STB” Interchangeably

(Pet., p. 52; Ex. 1001 (008

above. In an example embodiment, the front-end 1S8A may ;207 fro- .

reside 1n satellite gateway/set-top box and/or in an outdoor Declaration), §175)

Claimed “Customer Premises Gateway” 1s Broad Enough to
Encompass a STB

PO Does Not DiSpU.te ThlS (POR, pp. 45-47)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground C: Claims 9 and 17

* [9]/[17] *... wherein said one or more circuits reside in a customer
premises gateway” (Sur-Reply, pp. 15-16; Fx.

1001 (‘008 Patent), cl. 9, 17)

* Cholas (Ex. 1017) Uses the Term “Premises Services Gateway” to
Refer to Device Combining Functionality of STB and Cable Modem

[0139] FIG. 24 1s ablock diagram illustrating an exemplary
embodiment of a premises network topology according to the
invention which utilizes such an integrated device, herein
referred to generally as a premises services gateway (PSG)
200, which can take many different forms as described sub-
sequently herein. As stated above, the PSG 200 can if so
configured, be used to replace the separate cable modem 212
and the set-top box 208 of FIG. 24, providing the functional-
ity of both units. Specifically, one exemplary embodiment of

(Pet., pp. 52-53; Ex. 1017 (Cholas), §[0139];
Ex. 1002 (Lett Declaration) q175)
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Ground C: Claims 9 and 17

* [9]/[17] *... wherein said one or more circuits reside in a customer
premises gateway”’

(Sur-Reply, pp. 15-16; Ex.
1001 (‘008 Patent), cl. 9, 17)

* Cholas Premises Services Gateway (200) Integrates Functionality of
STB (208) and Cable Modem (212)

106
|
1
Set Top 208
Box
Television
I
200
Cable R
Modem — 2
L LAN222

(Pet., pp. 52-53; Ex. 1017 (Cholas), Fig. 2a)

BANNER
WITCOFF

=)

(Pet., pp. 52-53; Ex. 1017 (Cholas), Figs. 2a, 2b)

106

B ¥

Television

Premises 2
Services — Q0

Gateway

................................................

Router |- 214

(Pet., pp. 52-53; Ex. 1017 (Cholas), Fig. 2b)
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Grounds D and E

D Renken § 103 | 1-6.9-14, and 17-18

E Renken 1n view of Cholas § 103 9.17

PO Argues:
- Whether Renken is Prior Art
- “Concurrently Output” limitation not shown as to signal monitor

(Pet., p. 25; POR, pp. 44-49)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Renken

“Cable Modem for Network
Measurements”

(57) ABSTRACT

The invention relates to measurement-capable cable modems
for cable networks. Idle receivers and transmitters of a cable
modem are used to perform upstream and downstream mea-
surements on DOCSIS and non-DOCSIS digital and analog
TV channels without disrupting customer services. A cur-
rently idle receiver is tuned to a target downstream channel
under directions of a modem measurement controller, and is
queried by the measurement controller to perform a measure-
ment as specified by a measurement plan. A currently idle
transmitter is tuned to a target upstream channel to transmit a
test signal that is received by an upstream measurement sys-
tem. Measurements are communicated to a central measure-
ment controller, for example located at the headend, which
collects measurements from a plurality of cable modems and
the upstream measurement system. The resulting monitoring
system performs cable network wide monitoring using exist-
ing cable modems without requiring additional monitoring
devices.

TCP/IP network

N2

EOE
Coaxial
4| Note [

Optical fiber

1
/ 3§ 133
Coaxial cable \

|

|

|

EOE Al \ |
Node |
|

|

|

100
MCCM ™ meem b — —
N_100
6\@ &JB
Fig. 1

(Pet., p. 17; Ex. 1011 (Renken),
Cover, Abstract)
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Renken

Cable Modem
R i
I
| Tinemniiar. [-—Pokes l!—‘ RAM
1. A system comprising: [t
an anz}log-tq-digital converter operable 1o digitize a v ( btk I .
received signal spanning an entire television spectrum  covecor : e - Conmecter
comprising a plurality of television channels, said digi- |
tization resulting in a digitized signal; -k, (EEEREEIN :
. . 1
a signal monitor operable to: L Oownetream |, _ous_ . i
. o« #_0 . . . 1
analyze said digitized signal to determine a characteris- > -~ o "
tic of said digitized signal; and — et ==
- - - - ~ . . —~
report said determined characteristic to a source of said P . T~ a
. . . a em Bloc lagram scription
et St Cable Modem Block D De ti ~
eCeived s1gnal;
i .. Downstream Receiver
a data processor operable to process a television channel to s [T ik
. . e Quads AM = -
recover content carried on the television channel; and DOC %555 Demoduator [~ Dus | oo
a channelizer operable to: Erenns | eaz= | . .
select a first portion of said digitized signal; e T [QADGH . . G
select a second portion of said digitized signal; and .
l .d ﬁr . f .d d. ., ed QAM MPEG/
concurrently output said first portion of said digitiz ooe Ba: pocsis
signal to said signal monitor and said second portion
of said digitized signal to said data processor.

H’_—___’/

Measurement Data
Fig. 2
(Pet., pp. 60-67; Ex. 1012 (Renken Provisional)
pp. 5-6; Ex. 1002 (Lett Declaration), 44191-217)
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“Concurrently Output”

[1E] ... concurrently output said first portion of said digitized signal
to said signal monitor and said second portion of said digitized signal

(POR, pp. 53-62; Ex. 1001

to said data processor”
(‘008 Patent), cl. 1)

* DDCs Concurrently Output Their Respective Channels:

Downstream Receiver
;:::;m QAM Demoduated MPE
— PP 50 ) Demodulator | Dam ] DOCSIS —
vata Docoder
: ______ | ] El . .
re 1 Widaband | 1 Dat
mpuil Turer ] ADC 1 e o ¢ P:ck:u;
] I 4 3 - .
Locaaad
MPEG!
QaMm
L5/ DOC : DOCSIS |—
Demodulator Decoder
S
BRSSO Knin (Pet., pp. 66-67; Ex. 1011 (Renken), Fig. 3;
I 1€, 2 Ex. 1012 (Renken Provisional), pp. 6-7)
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“Concurrently Output”

* PO Incorrectly Argues the - VA
Petition Limited the Signal
Monitor to ONLY the MCCM = O ovum S 0] o
Processor |

* And that the Selected Portions - - Figd — ~ _ _ _
from the DDCs do not Reach o wmimemieen
that Processor (POR..pp.53-62 000 SEE e [*FE] 2055

sl 1 1

* But the Measurement Data ‘ 206 | a1 25

(Blue) Clearly Goes to Processor

(also Blue) R

(Pet., pp. 63-64; Ex. 1012, pp. 5-6; Ex. 1002 (Lett Declaration), §9202-208)
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“Concurrently Output”

* But the Petition Clearly Said
Processor USES

Components, Such as DDC
and QAM Demodulator, to

Make Measurements

(Pet., p. 63)

* Nothing in the Claim
Precludes the “Signal
Monitor” From Having
Multiple Inputs Associated

with Multiple Components

BANNER
WITCOFF

Renken describes an MCCM processor (claimed “signal monitor™) executing
a measurement program to obtain signal measurements. Ex. 1011, 10:15-31; Fig. 2:
Ex. 1012, pp. 5-6, Fig. 1 (p. 5); Ex. 1002, ¥ 202. For example, the measurement
program can obtain spectrum-style measurements using the ADC, and can analyze
data from various components to determine characteristics such as Bit Error Rate
(BER), Signal-to-Noise Ratio (SNR), Modulation Error Ratio (MER) and Carrier-
to-Noise Ratio (CNR). Ex. 1011, 3:11-20, 11:39-12:5, 13:6-15, 16:17-17:17; Ex.
1012, pp. 3-7, 14: Ex. 1002, 99 201-202. For example, the measurement program
analyzes data from the MPEG/DOCSIS Decoder to determine characteristics such
as BER. Ex. 1011, 13:8-21; Ex. 1012, pp. 7-8, 14: Ex. 1002, q 202. The processor
may also take signal measurements using other components, including the DDC and
QAM Demodulator. Ex. 1011, 12:6-13:38; Ex. 1012, pp. 3-8, 13-15:; Ex. 1002, §

202.

(Reply, pp. 18-19)
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MCCM Processor Uses Other Components

hardware processors. In one embodiment, the processor 50
runs a CM software program or programs responsible for all
cable modem activities during its normal operation, including
providing suitably processed customer data 11 to the TC 10
for transmitting over specified upstream DOCSIS channels,
and receiving from the RC 20 and suitably processing de-
modulated downstream data 27 that were received by the
MCCM 100 from CMTS 3 over specified downstream chan-
nels. In one embodiment, a measurement program executable
by the processor 50 is stored in the NVM 70. In operation, this

(Pet., pp. 63-64; Ex. 1011 (Renken), 10:16-25, Fig. 2

In operation, the DDC 22 of any idle receiver 21, i.e. the
receiver 21 that is not currently in use by the MCCM 100 for
receiving customer-directed data, may be used to perform
various measurements under the direction of the controller
200, such as but not exclusively measurements of analog or
digital channel level, downstream frequency response, 1/Q
Constellation plots, and ingress under the carrier. Alterna-
tively, the two later measurements can be performed with the
QAM demodulator 23. Controller 200 may also query control
registers of the DDC 22 to obtain DDC gain values, which are
then used for comouting carrier level narameters and the like.

(Pet., pp. 63-64; Ex. 1011 (Renken), 12:38-48, Fig. 3)
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MCCM Processor Uses Other Components

Cable Modem
"""" 1 ====== Downstream Receiver
1
Basebard MPEG/
Upstream QAM D
Transmitier Faches ! RAM DoC ~—-~'3:°‘;,’.";: e [Lereciiledy DOCSIS
RF Ouput H Dala Decoder
| S [ ———
Transmtter Configuration : : : g--|——:= . R .
i e Y B : S
) | FIFo 1 i i i g . . .
RF D!plener H PM;Bm‘u"m: fn - + [~ Data LR a
comedﬂ,( L :.l:ﬂ:x:'y- i ata : L:l Connector S MPEG/
I DDC DOCSIS
I Demodulator i
l Récsiver Configuration :
Impmgm——— ;
RF lngut 1 :
|_, Downstream |} Dats Nonvol.
Pecahem gl Pl j Mormory H——————“/
1
Measurement Data

Fig. 1 Fig. 2

ble Modem Block Di Descripti — 53 = s e
. b e (Pet., pp. 63-64; Ex. 1012 (Renken Provisional), pp. 3-6, Figs. 1, 2)

Processor:
The CM will have at least one processor that runs the software program responsible for all cable modem
activities. The measurement program could reside on the same processor and run as separate tasks

(Pet., pp. 63-64; Ex. 1012 (Renken Provisional), p. 5)

increase as technology improves. Any extra unused DDCs can be used to perform measurements such
as:
e Analog or digital channel level

+« Downstream frequency response
(Pet., pp. 63-64; Ex. 1012 (Renken Provisional), p. 7)
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Renken Qualifies as Prior Art

“A provisional application’s effectiveness as prior art depends on its
written description support for the claims of the issued patent of
which it was a provisional.”

o Dynamic Drinkware, LLC v. National Graphics, Inc., 800 F.3d 1375,
1382 (Fed. Cir. 2015) (emphasis added)

35 U.S.C. 119(e)(1):

o An application for patent filed under section 111(a) or section 363 for an invention
disclosed in the manner provided by section 112(a) (other than the requirement to
disclose the best mode) in a provisional application filed under section 111(b), by an
inventor or inventors named in the provisional application, shall have the same effect, as
to such invention, as though filed on the date of the provisional application filed under
section 111(b), if the application for patent filed under section 111(a) or section 363 is
filed not later than 12 months after the date on which the provisional application was
filed and 1f 1t contains or i1s amended to contain a specific reference to the provisional
application. ...

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Renken Qualifies as Prior Art

* “Aprovisional application’s effectiveness as prior art depends on its
written description support for the claims of the issued patent of
which it was a provisional.”

o Dynamic Drinkware, LLC v. National Graphics, Inc., 800 F.3d 1375,
1382 (Fed. Cir. 2015) (emphasis added)

* The Petition Mapped, with Claim Charts, How Renken Claims 1 and
10 were Supported by the Renken Provisional (Pet. pp. 2023

* The POR Did Not Address Any Renken Claim, and Did Not Rebut
the Identified Support of Claims 1 and 10 (POR. pp. 49-53)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO Misapplied Dynamic Drinkware

* PO Incorrectly Assumes that in Order for Renken to QUALIFY as
Prior Art, the Renken Provisional Must be ANTICIPATORY Prior Art

(POR, pp. 49-53)

* Dynamic Drinkware Dealt with Anticipation Under 35 U.S.C. §102

o Its Prior Art Provisional Needed to Show All Limitations of the
Challenged Claim

e PO States: the provisional application must provide sufficient
support for the subject matter relied upon for prior art purposes in the reference

patent or published patent application. Id., 1381-82. (POR, pp. 49-50)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO Argues One Feature is Missing from the Renken Provisional

[1C] *“... report said determined characteristic to a source of said
received signal” (POR.pp s0-5%: B 1001

* Petition Cited Renken and the Renken Provisional for All e 7
Features

* Only Feature that PO Alleges 1s not Shown 1n the Renken
Provisional - Whether Results are Sent to the “Source of said
Received Signal” (Headend)

* Renken Expressly States Sending Results to CMC at Headend

(POR, pp. 51-53)

tem. Measurements are communicated to a central measure-
ment controller, for example located at the headend, which
collects measurements from a plurality of cable modems and

the upstream measurement system. The resulting monitoring (e« 1011 (Renken)
Abstract; Pet., pp. 63-64)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO Argues One Feature is Missing from the Renken Provisional

[1C] *“... report said determined characteristic to a source of said
received signal”

* PO Argues Renken Provisional Does Not Disclose Sending
Results to CMC at Headend (POR. pp. 49-53; Ex. 1001

(‘008 Patent), cl. 1)

* Renken Provisional States Sending Results to CMC

measurement. However, provided that they are available, the cable modem will then step through the measurement
plan and perform the requested measurements according to the provided plan parameters. Upon completion of the

measurement plan, the cable modem will send the results to the CMC. (Ex. 1012 (Renken Provisional),

p. 10; Pet., pp. 63-64)

* Renken Provisional Doesn’t Explicitly Say CMC 1s at Headend, But
Author Doesn’t Know Where Else Results Would Go

2) Monitoring using the CPE but sending the results somewhere other than the head end (where, I don't know...)

(Ex. 1012 (Renken Provisional), p. 4; Pet., pp. 63-64)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO Argues One Feature is Missing from the Renken Provisional

[1C] *“... report said determined characteristic to a source of said
I’GCGiVed Signal” (Ex. 1001 (‘008 Patent), cl. 1)

* Accepting PO’s Argument, then the “CMC at Headend” in Renken
1s No Longer Among the “Subject Matter Relied Upon for Prior Art
Purposes” per Dynamic Drinkware (Pet. pp. 63-64)

e All Other Features of the Renken Provisional, Cited in the Petition,
Are Stlll There (Pet., pp. 60-67)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO Argues One Feature is Missing from the Renken Provisional

[1C] *“... report said determined characteristic to a source of said

received signal” (Ex. 1001 (‘008 Patent), cl. 1)

* Petition Also Explained why Sending Results to the Headend
Would Have Been Obvious

o In a Cable Network, Upstream Transmissions from a Cable
Modem AITiVC at the Headend (Pet., pp. 60-67; Ex. 1002 (Lett Declaration), 1206)

206. Ina cable network as described in Renken and the Renken Provisional.

(Pet., pp. 60-67)

Mr. Lett:

and as discussed in Section 9.1 above, a headend is on one end of the network of
cables (the “upstream” end) and the various subscriber modems/set-top boxes are on
the other end (the “downstream™ end). The subscriber devices communicate with
the headend. The headend transmits downstream signals onto the network of cables.

for receipt by the subscriber modems/set-top boxes. and the subscriber modems/set-

top boxes transmit upstream signals onto the network of cables. and they would be

received by the headend. Ex. 1012. p. 5. Fig. 1. This 1s the general structure

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO’s Secondary Considerations Lack a
Nexus

e PO Bears Burden to Show Nexus Between Commercial
Success and the Claim:
o Presumptive if successful product is COEXTENSIVE with
Claim,

o Otherwise nexus requires proof the success is the DIRECT
RESULT of the Unique Characteristics of the Claimed Invention

o Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1373-74 (Fed.
Cir. 2019) (Reply, pp. 25-26)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Secondary Considerations Lack a Nexus

* '008 Patent was Allowed Only After Adding “Report Said Determined
Characteristic to a Source of Said Received Signal”

1. (Currently Amended) A system comprising:
an analog-to-digital converter operable to digitize a signal spanning an entire
television spectrum comprising a plurality of television channels, said digitization

resulting in a digitized signal;

a signal monitor operable to;
analyze said digitized signal to determine a characteristic of said digitized
signal: and

report said determined characteristic to a source of said received signal:

a data processor operable to process a television channel to recover content carried
on the television channel: and
a channelizer operable to:

select a first portion of said digitized signal;

select a second portion of said digitized signal: and
concurrently output said first portion of said digitized signal to said signal

monitor and said second portion of said digitized signal to said data processor.

* POR Does Not Identify Any Praise Directly Attributable to Reporting
to a Source of the Received Signal

(Reply, p. 26; Ex. 1004 (‘008 Prosecution History), p. 80; POR, pp. 62-67)
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Broadcom was First

e PO Wants to Take Credit for Praise
of Full-Band Capture (POR, pp. 62-64

White Paper

* But Broadcom’s White Paper on
Full_Band Capture (dated June Full-Band Capture Cable Digital Tuning
2011) PRECEDED the ‘008

. .

Patent , S S e temb er 20 1 1 Prlorlt channels, which translates to muitiple cable tuners and demcdulators in video media server
, ’ and DOCSIS® 3.0 products in order to provide consumers with new high-bandwidth services,

meeting consumer demand for TV everywhere and high-speed Internet throughout the con-

nected home ecesystem. Traditional narrowband analog and wideband cable tuners are lim-

D ate ited in their ability te effectively scale the number of channels due to cost, power, and size.
Broadcom has introduced a ground-breaking new technology, Full-Band Capture Digital Tun-

ing, that overcomes these limitations and delivers new advantages and features to OEMs, op-

erators, and consumers. Full-Band Capture delivers the cable tuner density and performance
that operators need to convert current cable systems to IP-based video platforms.

June 2011

ENTROPIC EXHIBIT 2006
Comcast v. Entropic
elofé6 TPR2024-00441

(Reply, p. 25; Ex. 2006 (“Full-Band Capture Cable Digital Tuning”), p. 1)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence

WITCOFF




Full-Band Capture “Instantly
Resonated” for Monitoring

* Ex. 2009, Another Broadcom Paper Cited by PO, stated this:

About the same time that the industry was beginning to realize the significance of the
upstream pre=eq breakthroughs another disruptive technology was launched in the form
of downstream Full-Band Capture CPE. What this breakthrough enabled for HFC
maintenance groups was essentially turning properly equipped CPE into remotely-
accessible downstream spectrum analyzers. This resonated instantly across the
industry which had been seeking an affordable method of deploying remotely-
accessible field probes for the better part of a decade. Previous field probe proposals

(POR, pp. 63-64; Ex. 2009 (“The Full (Band) Story”), p. 5)
* “Resonated instantly” suggests that it was Obvious to use Full-
Band Capture For Signal Monitoring Once it was Available

o Broadcom’s June 2011 Paper (Ex. 2006) and Konstantinos Both
Show Digitization of Full Band was Known

(Reply, pp. 24-25; Ex. 2006 (Broadcom “Full-Band Capture
Cable Digital Tuning”), p. 1; Ex. 1010 (Konstnatinos), §[043])
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Documents Praise OTHERS, Not
MaxLinear

Ex. 2007, a DOCSIS Exhibit Cited by PO, Credits BROADCOM
as the Industry Leader:

performance. The introduction in DOCSIS 3.0 of multiple bonded channels resulted in high sampling rate
receiver implementations. Industry leaders such as Broadcom leverage CPE spectrum capture or full band
capture (FBC)* from this feature and Comcast introduced it into their network management systems

shortly after its availability.

! Generically speaking, the industry calls CPE spectrum capture full-band capture (FBC). MaxLinear calls it Full Spectrum
Capture™ (FSC).

(Reply, p. 25; Ex. 2007 (“DOCSIS Best Practices and
Guidelines”), p. 17; POR, pp. 64-65)
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Ground A: Claim 2

* [2]: “The system of claim 1, wherein said first portion of said
digitized signal spans said entire television spectrum.”

(Ex. 1001 (008 Patent), cl. 2)

 Kamieniecki Desires to Monitor All Channels

o

Tune Next
Channel in
Channel Map

.

/208

error counts, signal
levels, etc.

Apply time stamp

Collect Channel statistics:

.

210

Store Statistics in NVM

v

212

N Was this the last

=’, BANNER
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last channel has been (Y) tuned. This provides coverage and
health check for all of the channels. Then, in a step 214, the

\ Kamieniecki
[0015]

Kamieniecki
Fig. 2

(Pet., pp. 44-45; Ex. 1009 (Kamieniecki), [0015], Fig.
2; Ex. 1002 (Lett Declaration, §9148-151))
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Ground A: Claim 4

* [4]: “The method of claim 3, wherein said first portion comprises all
of said received signal from Flo to Fhi.”

(Ex. 1001 (008 Patent), cl. 4)

 Kamieniecki Desires to Monitor All Channels

o

Tune Next
Channel in
Channel Map

.

/208

error counts, signal
levels, etc.

Apply time stamp

Collect Channel statistics:

.

210

Store Statistics in NVM

v

212

N Was this the last

=’, BANNER
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last channel has been (Y) tuned. This provides coverage and
health check for all of the channels. Then, in a step 214, the

\ Kamieniecki
[0015]

Kamieniecki
Fig. 2

(Pet., pp. 44-45, 47;, Ex. 1009 (Kamieniecki), §[0015],
Fig. 2; Ex. 1002 (Lett Declaration), 94148-151, 159))
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Ground A: Claim 5

* [5]: “The method of claim 3, wherein said one or more
characteristics 1s one of: signal power vs. frequency, phase v.
frequency, signal-to-noise ratio, peak-to-average ratio, noise levels,
bit error rate, and symbol error rate.” (Ex. 1001 (‘008 Patent).cl. 5)

» Kamieniecki’s Signal Level Estimates, For Each Channel, 1s “Signal

Power v. Frequency”
[0007] According to an embodiment of the invention,
signal quality in a cable network is monitored at selected
ones of a plurality of set-top boxes (STBs) which monitor

and collect information about signal quality. This informa-
tion may include at least one of channel absence/presence,

crror count and signal level estimates.

* Also, Konstantinos Discloses Bit-Error-Rate and Signal-to-Noise

Ratio (Pet., pp. 47-49;, Ex. 1009 (Kamieniecki), J[0007]; Ex. 1010
(Konstantinos), [0109]; Ex. 1002 (Lett Declaration, 99 160-163))

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground A: Claim 6

* [6]: “The method of claim 3 wherein: said received signal 1s a cable
television signal; and said plurality of channels comprises a plurality
Of television channels.” (Ex. 1001 (‘008 Patent), cl. 6)

[0001] The present invention relates to cable broadcasting
systems and, more particularly, to monitoring the quality of
signals on a cable television network or the like.

(Pet. 49; Ex. 1009 (Kamieniecki), [0001];
Ex. 1002 (Lett Declaration, 9 164-165)

1zer. A composite broadband RF input signal (e._g. acable TV
signal consisting of multiple channels bundled together

between 50-1000 MHz) is received at LNA/VGA 202 from a
signal source. Here, the signal is pre-conditioned (amplified,

(Pet., pp. 49; Ex. 1010 (Konstantinos), §[0043];
Ex. 1002 (Lett Declaration, 9 164-165))

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Grounds A & B: Claim 7

* [7]: “The method of claim 3, wherein: said received signal 1s a satellite
television signal output by a low noise block downconverter; and said

plurality of channels comprise a plurality of television channels.”

o Kamieniecki:

(Ex. 1001 (008 Patent), cl. 7)

[0001] The present invention relates to cable broadcasting
systems and, more particularly, to monitoring the quality of
signals on a cable television network or the like.

[0010] The receiver can also include an antenna configured
o receive the plurality of analog signals and a low-noise
block (LNB)converter. The LNB converter can be configured
to down-convert the plurality of analog signals received by
the antenna to an L-band range of frequencies. The plurality
of analog signals residing in the L-band range of frequencies
can be subsequently processed by the down-converter device.

(Pet. 50; Ex. 1009 (Kamieniecki), [0001]; Ex.
1002 (Lett Declaration, 9 166-167)

Yu (Ex. 1016)
“Scalable Satellite

Receiver System”

(Pet., pp. 50-51; Ex. 1016 (Yu), §[0010]; Ex.
1002 (Lett Declaration, 9 168-172))

—’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Grounds A&B: Claim 8

e [8]: “The method of claim 7, wherein said one or more circuits
reside 1n a customer premises satellite reception assembly.”

o Kamieniecki:

(Ex. 1001 (‘008 Patent), cl. 8)

[0001] The present invention relates to cable broadcasting
systems and, more particularly, to monitoring the quality of
signals on a cable television network or the like.

[0007] Anapparatus 1s needed for implementing a scalable
satellite receiver system that minimizes circuit area and
power consumption. Embodiments of the present mvention
include a receiver for a multi-channel communication sys-
tem. The receiver can include a down-converter device, an
analog-to-digital converter (ADC). and a plurality of digital
channel selection devices. The down-converter device can be
configured to down-convert a plurality of analog signals from

(Pet. 50; Ex. 1009 (Kamieniecki), [0001];
Ex. 1002 (Lett Declaration, 9 166-167)

Yu (Ex. 1016)
“Scalable Satellite
Receiver System”

(Pet., pp. 50-51; Ex. 1016 (Yu), §[0007]; Ex.
1002 (Lett Declaration, 9 168-172))

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground A: Claim 10

* [10]: “The method of claim 3, wherein a bandwidth and/or center
frequency of said selected first portion 1s configurable during operation of

. .
said one or more Circuits. e 1001 (008 Patent), <1 10

* Konstantinos Shows Selecting Channels by their Bandwidths and Center

Frequencies
FIG. 3
ANALOG SIGNAL alelciolelrialul
DIGITALLY MODULATED I
. " ! ) i ) ’
AlB C D [ FiGIH DIGITIZED SIGNALS L 'y
I » AlB c'ng EiF|GlH
50 1 [ P Y |
MHz GHZ -+ > -

A D

)"WK @W\

Ex. 1010, Fig. 3 (annotated) . pp- 53-56; Ex. 1010 (Konstantinos), Fig. 3; Ex.
1002 (Lett Declaration, 9 176-77))

—’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground D: Claim 2

* [2]: “The system of claim 1, wherein said first portion of said
digitized signal spans said entire television spectrum.”

* Renken Provisional:

The CMC can be configured to monitor various measurement results from across the entire downstream
spectrum at any or all subscriber locations equipped with MCCMs. The CMC can do any of the following:

e Renken:

ponent Q. The input to DDC 22 is the digital IF data from the
ADC 25, which typically covers the entire downstream fre-
quency span of the wideband tuner 26. The output of the DDC

(Pet., pp. 19, 67-68; Ex. 1012 (Renken Provisional), p. 4; Ex. 1011 (Renken),
1:7-10; 12:22-24;; 12:30-32 Ex. 1002 (Lett Declaration), §9218-222)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground D: Claim 4

* [4]: “The method of claim 3, wherein said first portion comprises all
of said received signal from Flo to Fhi.”

* Renken Provisional:

The CMC can be configured to monitor various measurement results from across the entire downstream
spectrum at any or all subscriber locations equipped with MCCMs. The CMC can do any of the following:

e Renken:

ponent Q. The input to DDC 22 is the digital IF data from the
ADC 25, which typically covers the entire downstream fre-
quency span of the wideband tuner 26. The output of the DDC

(Pet., pp. 19, 67-68, 70; Ex. 1012 (Renken Provisional), p. 4; Ex. 1011
(Renken), 1:7-10; 12:22-24;, 12:30-32 Ex. 1002 (Lett Declaration), 218-222,
230)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground D: Claim 5

e [5]: “The method of claim 3, wherein said one or more characteristics is one
of: signal power vs. frequency, phase v. frequency, signal-to-noise ratio,
peak-to-average ratio, noise levels, bit error rate, and symbol error rate.”

* Renken Discloses Signal Level Measurements for Channels (“signal power
vs. frequency”)

software of the MCCM 100 can support them. By way of channels present n l\he downstreanll spectrum. These mea-
example, a portion of the measurement capability list 350 surements include, for example, Video and Audio Carrier
pertaining to the Digital Measurement Capabilities may indi- RIEEEREIE Hum measuren.]e.nt, and SEIESISRISIRS
cate whether the MCCM 100 is capable of performing the g{anlor.(ciRz’::f?;l;f:;?; aeltl] 2{1\:21(::1 Cfﬁ:f pfriggzegg
foll(;wgzélgoggaclgsgﬁiist Ofdigitaléllezgls; urem(?nts:lgarrier Silglz}ilmegxtr;ctelci 1from the Lul;)ut 01? Ltlllle ADng l215: seé. for
evel, . : M Ingress under the carrier, IQ sam-

pling, Errored Seconds, Digital Hum. Here 1Q sampling (Ex. 1011 (Renken), 11:56-61)

means capturing pairs of 1 and Q amplitudes at symbol times

from the output of the DDC 22 in order to display or analyze

a QAM constellation. The values at the symbol time may be

(Ex. 1011 (Renken), 17:11-20)

e As Does Renken Provisional

Digital measurements such as Level, MER, Pre- and Post- Forward Error Correction (FEC) Bit Error
Rate (BER), DQI (Digital Quality Index, defined in US Patent 7,792,183), Errored Seconds,
Constellation. and Ingress under the carrier. (Ex. 1012 (Renken Provisional), p. 4)

(Pet., pp. 71;, Ex. 1011 (Renken), 11:56-61; 17:11-20 Ex. 1012 (Renken Provisional), p. 4; Ex. 1002 (Lett Declaration, 9 231-233)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground D: Claim 6

* [6]: “The method of claim 3 wherein: said received signal 1s a cable
television signal; and said plurality of channels comprises a plurality of

television channels.”

* Renken Discusses its Cable Television (CATV) Signals

With reference to FIG. 1, there is shown an exemplary HFC
network 1 including features of the present invention. HFC
networks are commonly implemented to deliver Cable Tele-
vision (CATV) signals, including analog TV signals and digi-
tal TV signals, as well as data and control signals, to customer
premises such as a home or a business. In the HFC network 1,

(Pet.., p. 19, 71-72; Ex. 1011 (Renken), 7:43-61; Ex. 1002 (Lett Declaration, 4 234-
35)

e As Does the Renken Provisional

'The wideband tuner 26 is controlled by the controller 100
and enables the MCCM 100 to tune to a selected group of
downstream channels. By way of example and depending on
the implementation, a tuner’s bandwidth may be as narrow as
6 MHz or as wide as 1 GHz. The input into the tuner 26 is

(Pet., pp. 19,. 71-72; Ex. 1011 (Renken), 11:28-32; Ex. 1002 (Lett
Declaration, 9 234-35)

Using Cable Modems for CATV Network Monitoring

DOCSIS 3.0 compliant cable modems provide multiple downstream receivers and upstream transmitters.
They have the ability to bond up to 8 channels in the downstream and 4 channels in the upstream so as
to achieve high data transfer rates. Future versions of DOCSIS will require that cable modems bond an
increasing number downstream and upstream channels.

(Pet., pp. 19,. 71-72; Ex. 1012 (Renken Provisional), p.
3; Ex. 1002 (Lett Declaration, 99 234-35)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground D: Claim 10

[10]: “The method of claim 3, wherein a bandwidth and/or center frequency
of said selected first portion 1s configurable during operation of said one or
more circuits.”

Renken Discloses Selecting Channels In This Way:

The DDC 22 is responsible for filtering out, 1.e. selecting,
a particular downstream channel, such as a DOCSIS 6 or 8
MHz wide channel, from the digital IF output of the ADC 25.
In one embodiment, it converts a digitized real-valued signal
centered at the intermediate frequency to a baseband complex
signal centered at a zero frequency as known in the art. This

As Does the Renken Provisional:

Wideband Tuner:

The wideband tuner allows the CM to tune to a group of channels. Depending on the implementation, a
tuner's bandwidth could be as narrow as 6 MHz or as wide as 1 GHz. The input into the tuner is analog
RF data from the diplexer cutoff frequency to approximately 1 GHz. It converts RF signals at a band of
frequencies to corresponding frequencies centered at an intermediate frequency (IF). A tuner is optional

(Pet., pp. 19, 73; Ex. 1011 (Renken), 12:22-27; Ex. 1012 (Renken Provisional), p. 6; Ex. 1002 (Lett Declaration, 9 238-41)

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Ground E: Claims 9 and 17

* [9]/[17] *... wherein said one or more circuits reside in a customer
premises gateway”’

* The ‘008 Patent Describes its Gateway as Performing MODulation
and DEModulation, Consistent with Renken’s MODEM

(Pet., pp. 72-73; Ex. 1001 (‘008 Patent), 2:62-65, 3:57-60,
4:59-62; Ex. 1002 (Lett Declaration, 236-37)

* The Claimed “Customer Premises Gateway” Reads on Renken’s
Cable MOdem (Pet., pp. 72-73; Ex. 1011 (Renken), Figs. 1-2; Ex. 1002 (Lett Declaration), §236-37)
o POR Does Not Address or Rebut This

o Secondary Reference, Cholas, Shows it Was Known to Place Cable
Modem in a Gateway

(Pet., pp. 72-73; Ex. 1017 (Cholas))

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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Independent Claims 1 and 11 Overlap, PO Does

Not Argue Claim 11 Separately

1. A system comprising:
an analog-to-digital converter operable to digitize a
received signal spanning an entire television spectrum
comprising a plurality of television channels, said digi-
tization resulting in a digitized signal;
a signal monitor operable to:
analyze said digitized signal to determine a characteris-
tic of said digitized signal; and
report said determined characteristic to a source of said
received signal;
a data processor operable to process a television channel to
recover content carried on the television channel; and
a channelizer operable to:
select a first portion of said digitized signal;
select a second portion of said digitized signal; and
concurrently output said first portion of said digitized
signal to said signal monitor and said second portion
of said digitized signal to said data processor.

=’, BANNER

WITCOFF

(POR, p. 11)

11. A system comprising:
one or more circuits that are operable to:
receive a signal having a bandwidth that spans from a
first frequency, F,,, to a second frequency, F,,.
wherein said signal carries a plurality of channels:
digitize said received signal from F,, to F,; to generate a
digitized signal:
select a first portion of said digitized signal:
select a second portion of said digitized signal; and
concurrently output said selected first portion and said
selected second portion, wherein:
said selected first portion 1s output to a signal analy zer
that is operable to analyze said first portion to deter-
mine one or more characteristics of said first por-
tion, and that is operable to report said determined
one or more charactenistics to a source of said
received signal: and
said selected second portion 1s output to a data pro-
cessor for recovery of data carried on one or more
of said plurality of channels.

Petitioner's Demonstrative Exhibit - Not Evidence




Dependent Claims 12-18 Mirror Claims 4-10

12. The system of claim 11, wherein said first portion
comprises all of said received signal from I, to F,,,.

13. The system of claim 11, wherein said one or more
characteristics is one of: signal power vs, frequency, phase vs,
frequency, signal-to-noise ratio, peak-to-average ratio, noise
levels, bit error rate, and symbol error rate.

14. The system of claim 11, wherein:

said received signal is a cable television signal; and

said plurality of channels comprises a plurality of televi-

sion channels.

15. The system of claim 11, wherein:

said received signal is a satellite television signal output by

a low noise block downconverter; and

said plurality of channels comprises a plurality of televi-

sion channels.

16. The system of claim 15, wherein said one or more
circuits reside in a customer premises satellite reception
assembly.

17. The system of claim 11. wherein said one or more
circuits reside in a customer premises gateway.

18. The system of claim 11, wherein a bandwidth and/or
center frequency of said selected first portion is configurable
during operation of said one or more circuits.

4. The method of claim 3. wherein said first portion com-
rises all of said received signal from F,, 10 F,,.

5. The method of ¢laim 3, wherein said one or more char-
steristics 1s one of: signal power vs. frequency, phase vs.
equency, signal-to-noise ratio, peak-to-average ratio, noise
wvels, bit error rate, and symbol error rate.

6. The method of claim 3., wherein:
said received signal is a cable television signal; and
said plurality of channels comprises a plurality of televi-
sion channels.
7. The method of claim 3, wherein:
said received signal is a satellite television signal output by
a low noise block downconverter; and
said plurality of channels comprises a plurality of televi-
sion channels.
8. The method of claim 7, wherein said one or more circuits
reside in a customer premises satellite reception assembly.
9. The method of claim 3, wherein said one or more circuits
reside in a customer premises gateway.
10. The method of claim 3, wherein a bandwidth and/or
center frequency of said selected first portion 1s configurable
during operation of said one or more circuits.

=’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO: Lett Couldn’t Identify How Many Channel
Selectors (POR. p. 22)

: : 9 : 14 66C 29 . i . .
° MI'. Lett Slmply Dldn t lelt N (Pet., p. 16, Reply, p. 4; Ex. 2014 (Lett Depos1no?l)<,01nss(t)ér71;i1n3(;sl;:xﬁ?12(;
_ o OPTIONAL SINGLE CHIP
7 Q. If we go back to Konstantinos and — / IMPLEMENTATION
look at that multi-channel receiver, there are L Y l
9 channel selectors A through N. e T l MULTL.CHANNEL SELECTOR
. . |
10 In your proposed combination, what [ l—> CHANNEL
. : - SELECTOR
11 is that number N? : a5 :
12 A. Ididn't give a number. I don't soc | e
. s , : SELECTOR | 2o-m
13 think in my declaration. ! ——>  CHANNEL
: SELE?TOR
s e sy
MOUUL':-ILPI:I'E
FIG. 2 STREAMS
* Ex. 1002 (Lett Declaration), §79:
Ex. 1010, [0043], [0105]. Konstantinos gives examples in which sixteen (16)
channels are simultaneously selected, and does not indicate this 1s a limut. Ex. 1010,
[0046]e [0106] (Pet., p. 16; Reply, p. 4; Ex. 1010 (Konstantinos),

9[0046])

-’, BANNER Petitioner's Demonstrative Exhibit - Not Evidence
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PO Incorrectly Argues Lett Couldn’t Identify Which
Reference’s Decoder is in the Combination or s 2

: : 21 Q. Ifone of skill in the art were
I. Lett S ald 1t Could be EITHER 22 putting together your proposed combination
(Reply, p. 4; Ex. 2014 (Lett Deposition), 159:6-11) Page 159
1 set-top box. they are doing what you say they
. 2 would do, which is replace the in-band and
°
B OTH Re ferences DlSCIO SC MPEG) 3 out-of-band tuners of Kamieniecki with the
W hl Ch N ee ds a D eco d er 4  multi-channel receiver of Konstantinos. the box
. 5 would have to have decoders.
( Reply, p. 4; Pet., p. 40; Ex. 1002 (Lett Declaration), §135) 5 So would that person of skill in the
7  art take the decoders from the Konstantinos
. . 8  disclosure or would it take the decoders from
. L]
Konstantinos Describes Decoders: > IENEEEEEE—
10 Kamieniecki disclosure?
[0030] In still another embodiment, the multi-channel 11 A |JEEculdBESisg: is just
receiver further colnpri sing one more channel decoders, 12 obvious that we need multiple decoders and --
wherein a channel decoder receives a channel signal from the 13 and Kamieniecki doesn't go into much detail
channel selector. In vet another embodiment, the multi-chan- 14 about MPEG decoding, right, so one would, you
. . 5 r r e st k b
nel receiver further comprising one or more source decoders, 3 Enow, hecould.=tie JRSk o it you e
. . 1 16 to have multiple MPEG decoders if you are going
wherein a source decoder receives an output from a channel . .
d d 17 to output and view multiple channels and so.
CCOaeT. (Pet., p. 40; Ex. 1010 (Konstantinos), §[0030]) 18 youknow, more details of that could be
19 rendered from Konstantinos and/or Ota or
20  perhaps a million other references.
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