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1 (Sept enmber 18, 2024, 9:10 a.m)
2 SCOTT ACTON, Ph. D.
3 first duly sworn, testified as foll ows:
4 - - - 09: 05: 06
5 MR. HALVERSON: Mbrning, Dr. Acton. 09:10: 02
6 THE W TNESS: Good nor ni ng. 09: 10: 04
7 - - - 09: 10: 06
8 EXAM NATI ON 09:10: 06
9 BY MR HALVERSON: 09: 10: 06
10 Q Can you state your full nane for the 09:10: 07
11 record, please. 09: 10: 09
12 A. Sure. Scott Thomas Act on. 09:10: 09
13 Q Can you spell your |ast nanme? 09:10: 12
14 A. A-C-T-O N 09:10: 14
15 Q And, Dr. Acton, have you been deposed 09: 10: 17
16 bef ore? 09:10: 18
17 A | have. 09:10: 18
18 Q Approxi mately how many tinmes? 09:10: 18
19 A. Excuse ne. Approximately 20. 09:10: 21
20 Q So | suspect the rules are pretty nuch 09: 10: 24
21 the sane as they were the other 20 tines. But just 09:10:25
22 so that we're all on the same page, the way this 09:10: 29
23 goes is | ask a question and you give answers to 09: 10: 32
24 t hose questions to the best of your ability. Sound 09:10:35
25 ri ght? 09: 10: 38
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1 A Sounds great. 09:10: 39
2 Q I"'mnot trying to trip you up with 09:10: 40
3 anything, so I've given you a nunber of docunents 09: 10: 43
4 all fromthe underlying IPR proceeding. If you 09: 10: 45
5 need anything el se that you think would nmake it 09:10: 48
6 easier or nmore fair for you to answer ny questions, 09:10:52
7 pl ease speak up. |Is that fair? 09:10: 57
8 A. Sure. And you already told me that the 09: 10: 58
9 DSL- Book may be com ng. 09:11: 02
10 Q If we need it, we'll get it. | think it 09:11: 04
11 m ght be in the process of being printed. So we 09:11: 06
12 can cross that bridge if we get to it. 09:11:10
13 MR. RIFFE: One point. | think the 09:11:12
14 attorney from Finnegan is in the waiting room 09:11:13
15 if you could maybe adnmit her. Sorry. 09:11: 16
16 MR. HALVERSON: Thanks, Josh. 09: 11: 24
17 MR. RIFFE: Thanks. 09:11: 25
18 BY MR. HALVERSON: 09: 11: 28
19 Q If at any point | ask a question that 09:11: 30
20 doesn't nmake sense, you're not sure, please ask for 09:11:33
21 me to clarify it, because if you give an answer to 09:11: 36
22 t he question, the record will reflect that you 09:11: 38
23 answered that question as it was transcri bed. 09:11: 41
24 So we want to nmake sure for the sake of 09:11: 43
25 the record that we're both aligned on the neaning 09: 11: 44
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1 of whatever it is that's being asked. |s that 09:11: 47
2 fair? 09:11: 50
3 A. | think that's fair, yes. 09:11: 50
4 Q I will do ny best to take a break about 09:11:51
5 every hour so that you can stretch, use the 09:11:54
6 restroom have water, coffee, tea, whatever it nay 09:11:58
7 be. 09:12: 01
8 If at any point in tinme before | offer a 09:12: 01
9 break, you need a break, just ask, |I'm happy to do 09:12: 04
10 it with one caveat, if there's a question that's 09:12: 07
11 been posed, | ask that you wait and answer that 09:12:10
12 guestion before we go on break. Is that fair? 09:12:13
13 A That is fair. 09:12: 16
14 Q And then last, is there -- not | ast. 09:12: 21
15 Because this is all being taken down by transcript, 09:12:25
16 it's very inportant that we try not to talk over 09:12: 28
17 each ot her. 09:12: 30
18 I amnot a particularly fast tal ker, but 09:12: 32
19 | do tend to try to junp in. And so | will do ny 09: 12: 34
20 best to not junmp in, but if you could make sure 09:12: 37
21 that you wait until after I've finished asking the 09:12: 40
22 full question before you offer up an answer, just 09:12: 43
23 so that Kim can get everything taken down. |Is that 09:12:46
24 fair? 09:12: 49
25 A Il will do ny best, as well. 09:12: 49
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1 Q Is there any reason why this norning 09:12:51
2 you're not able to give truthful and accurate 09:12:52
3 testi nony about your declaration? 09:12: 55
4 A None. 09:12: 57
5 Q And you have in front of you your 09:12: 58
6 decl arati on, which has been already marked as 09:13: 00
7 Exhi bit 1003. 09: 13: 05
8 You have in front of you the patent at 09: 13: 05
9 issue in this proceeding, which is -- can you read 09:13: 08
10 t he patent nunber for me? 09:13: 15
11 A 7,594, 249. 09:13:18
12 Q And is it fair to call that the '249 09:13: 22
13 Pat ent for purposes of our discussion today? 09: 13: 27
14 A Pl ease. 09:13: 30
15 Q You al so have a nunber of references that 09:13:30
16 you relied on in your declaration. One of them 09:13: 33
17 I'"ve referred to as Amt, but it's been marked as 09:13: 38
18 Exhi bit 1005. Can you read the Amt patent nunber 09: 13: 44
19 into the record for us? 09:13:54
20 A. | can. It is US. 7,127, 734. 09:13: 56
21 Q And is it fair to refer to that today as 09: 14: 03
22 "Amt," we'll know what |'mtal king about? 09: 14: 07
23 A Yes. 09:14:10
24 Q There are also two textbooks, the 09: 14: 10
25 ADSL/ VDSL t ext book, which has been marked as 09: 14: 18
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1 Exhi bit 1006 in the underlying proceeding. You 09: 14: 22
2 have that in front you too? 09: 14: 25
3 A | do. 09: 14: 27
4 Q As well as the DSL textbook, which has 09: 14: 27
5 been marked as Exhibit 1008 in this proceeding. 09: 14: 30
6 You have both of those two in front of 09: 14: 33
7 you? 09: 14: 35
8 A. Yes, sir. 09: 14: 35
9 Q And then finally there is a article that 09: 14: 36
10 | have referred to as Jacobsen, that's been marked 09: 14: 41
11 as Exhibit 1007 in this proceeding. 09: 14: 44
12 Do you have a different or preferred way 09: 14: 49
13 of referring to Jacobsen or is that a fair 09: 14: 50
14 characterization? 09: 14: 54
15 A. Jacobsen is fine. 09: 14: 54
16 Q Al right. Let's dive in. 09: 14: 57
17 Dr. Acton, are you currently enpl oyed? 09: 15: 03
18 A. | am 09: 15: 07
19 Q Wher e? 09: 15: 07
20 A. The University of Virginia. 09: 15: 08
21 Q And what do you do for the University of 09: 15: 09
22 Vi rginia? 09:15:12
23 A I am professor and chair of electrical 09:15:12
24 and conmput er engineering. 09: 15: 15
25 Q And do you teach as part of that role? 09:15: 17
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Page 10
A I do. Right now |I'mteaching a class 09: 15: 22
call ed Signals and Systenms, which is basically a 09: 15: 25
first course in comrunications and single 09: 15: 29
processi ng. 09: 15: 31
Q Is that an undergraduate course or a 09: 15: 31
graduat e course? 09: 15: 34
A It is an undergraduate course. 09:15: 35
Q Appr oxi mately how many people take that 09: 15: 37
course per senester? 09: 15: 38
A Ri ght now, there's 45 in ny section. 09: 15: 39
Q And is that a freshman | evel course? 09: 15: 46
A No. It's a second year |evel course. 09: 15: 49
Q In addition to Signals and Systens, are 09: 15: 54
you teaching any other courses this senester? 09: 15: 58
A No. 09: 16: 00
Q Do you normally teach nore than one class 09:16:00
a senester? 09: 16: 04
A Never . 09: 16: 05
Q And what is your -- is that your typical 09: 16: 07
fall class that you teach? 09:16: 11
A | don't know if there is a typical fall 09:16:13
class. | have a repertoire which includes a nunber 09:16:15
of courses. 09: 16: 19
Q Do you teach graduate | evel courses as 09: 16: 20
wel | ? 09:16: 23
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Page 11
A | do. 09:16: 23
Q And over the last five years, 09: 16: 25

approxi mately, what percentage of the courses that 09: 16: 30

you' ve taught have been graduate versus 09: 16: 32
under graduat e courses? 09: 16: 36
A. It's probably been about a quarter 09: 16: 39
graduate. And typically we will allow advanced 09: 16: 44
fourth years to take sone of our graduate courses, 09: 16: 51
so they aren't purely graduate. 09: 16: 53
And | mght nmention that |'ve served as 09: 16: 56

chair for two-plus years. 09: 16: 59
But the three years before that, | was at 09:17:01

t he National Science Foundation and was not 09:17: 04
t eachi ng. 09:17: 09
Q We'll get into the history in just a 09:17:09
second. 09:17:12
A Okay. 09:17:12

Q Don't worry, we'll get there, | prom se. 09:17:13

Do you know what you're going to be 09:17:16

teaching in the spring? 09:17:19
A. No. 09:17: 22

Q And do you recall what you taught |ast 09:17: 24
spring? 09:17: 27
A | did not teach. 09:17: 27

Q And so over the last two years, how many 09:17: 29
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Page 12
senesters have you taught a class? 09:17: 33
A Two. 09:17: 36

Q Beyond teaching, what else do you do in 09:17: 40

your role at the University of Virginia? 09:17: 43
A So I'mdirector of a l|laboratory, it's 09:17: 46
called Virginia |Imge and Video Analysis. W do 09:17: 49
signal and i nage processing research as well as 09:17:55
machi ne | earning, which seens to be the happening 09:17:59
area at the point. 09:18: 03
| also -- so that's -- research is a big 09:18: 07

part of ny life. Now, service is also a mgjor 09:18: 09
portion of ny life. 1'mthe |eader of the 09:18: 15
departnment, |I'mthe chair, and so |I'mthe 09:18: 17
supervi sor of approximately 40 professors. 09:18: 20
Q In that lab that you nentioned, you had 09: 18: 24
referred to signal and imaging -- inmage processing 09:18: 31

as well as machine learning. So | want to focus on 09:18:38

the signal and i mage processing part of that first. 09:18:41

What ki nd of research is being done in 09: 18: 45
your | ab on the signal and i mage processing side? 09: 18: 46
A Good question. So we're doing a |ot of 09: 18: 49

i mge analysis, a |lot of biological imge analysis, 09:18:54

meani ng | ooking at images of biological objects, 09: 18: 57
such as bacteria, trying to segnment the bacteria, 09:19: 02
whi ch nmeans to tell one bacterium from anot her, 09:19: 05
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trying to track the bacteria, trying to figure out 09:19: 08
what these organisns do in a living state. That's 09:19: 13
one area. 09: 19: 17

We al so do sone nedical inmaging. Right 09: 19: 20
now we' re doi ng sone nmedi cal imging using magnetic 09:19: 23
resonance imaging. And that imaging is to prepare 09:19: 28
a patient for a procedure, which is called focused 09: 19: 35
ul trasound. And focused ultrasound can relieve one 09:19:40
of a trenmor in the hand, for exanple, by ablating a 09:19:45
certain area of the brain. And our inmging and 09:19: 50
i mge anal ysis hel ps the planning of that process. 09:19: 55

We al so have sonme work in education where 09:19:58

we' re processing videos. 09: 20: 01
And we have worked for the nmilitary on 09: 20: 05

i mage anal ysi s. 09: 20: 13
And | could go on, but maybe that's 09: 20: 15

enough for right now. 09: 20: 17
Q It's a good background. 09: 20: 18

How many researchers are part of that 09: 20: 21

| ab, approxi mately? 09: 20: 23
A Ri ght now, eight. 09: 20: 26

Q And are those post docs? 09: 20: 30

A We have one post doc currently, we had 09: 20: 33

two | ast year. 09: 20: 39
Q And who are the remining fol ks? 09: 20: 39
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Page 14
A. Graduate students, and then two paid 09: 20: 41
under graduat e students. 09: 20: 45

Q Where does the funding for that |ab cone 09: 20: 46

fronf 09: 20: 49
A Good question. Froma variety of 09: 20: 49
sources. National Science Foundation. Arny 09: 20: 53

Research Office. A foundation called Robertson. A 09:20:59

foundati on called Schm dt Futures. And the NI H, 09: 21: 06
t he National Institutes of Health. 09: 21: 14
Q And so of those five entities that you 09: 21: 17
identified, I think, which one is the biggest 09: 21: 28
source of funding for that |ab? 09: 21: 31
A The National Science Foundation. 09: 21: 33

Q And beyond those five entities, are there 09:21:36

addi tional funders? O let me, perhaps, ask a 09: 21: 39
better question. 09: 21: 49
Appr oxi mat el y what percentage of the 09: 21: 49

overall funding do those five funders provide? 09: 21: 50
A. Ri ght now, al nbst 100 percent. And | 09: 21:54
hesitate to say a hundred percent because we have 09: 22: 00

sone internal noney, basically sone noney fromthe 09: 22: 03

University of Virginia to pursue a new topic. 09: 22: 08

Q And is that over the horizon, potenti al 09: 22: 14
research, or is that for something that is 09: 22: 17
currently being done? 09: 22: 20

Veritext Lega Solutions

WWw.veritext.com 888-391-3376

Page 14 of 170



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page 15
A. It's over the horizon, potential research 09:22:22
that ni ght be funded by the National Institutes of 09: 22: 26
Heal t h. 09: 22: 31

Q And so you had nmentioned that you' ve been 09:22:31

in your current chair role for a couple of years, 09: 22: 38
but before that, you were at the National Science 09: 22: 42
Foundation; is that right? 09: 22: 45

A. Correct. 09: 22: 45

Q And | don't need the entire history from 09:22:45

now, back to your own academi c matricul ati on stage, 09:22:52

but before the National Science Foundation, at a 09: 22: 58
hi gh | evel, what were you doi ng? 09: 23: 05
A So |'ve been professor for al nost 09: 23: 08

30 years. So | was a professor at Okl ahoma State 09: 23: 13

University, and then | was a professor at the 09: 23: 16
Uni versity of Virginia starting in 2000. 09: 23: 19
Q And was the Okl ahoma State your first 09: 23: 20
acadeni ¢ enpl oynent ? 09: 23: 24
A. My first acadeni c enpl oyment, vyes. 09: 23: 25
Q And when did you start at Okl ahoma State? 09:23:28
A | believe it was 1994. 09: 23: 31
Q 30 years, that checks out. 09: 23: 40

And you said you started at UVA in 2000; 09: 23: 46
is that right? 09: 23: 46

A. Yes, sir. 09: 23: 49
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Q What did you do in 2000 as a professor
here?
MR. RIFFE: Objection. Form
THE WTNESS: So | cane as associ ate
professor. And basically the short answer to
the question is teaching and research.
BY MR. HALVERSON

Q Did the lab that you're currently working
with exist in 2000?

A It was founded in 2000.

Q Did you found it?

A. Yes, sir.

Q And what kind of projects was it working
on in the 2000 to 2005 tinme frame?

A A lot of signal and i mage processing
work. Some work for the Army, some work for the
Nat i onal Sci ence Foundation, sone work for the
National Institutes of Health. But mainly
concentrating on signal and i nage processing.

Q And so was it simlar type of research
just earlier in time as to what's happeni ng today?

A I would agree with that characterization.

Q Where did you get your Ph.D. from
Dr. Acton?

A The University of Texas.

Page 16
09: 23: 50
09: 23: 54
09: 23: 57
09: 24: 01
09: 24: 03
09: 24: 07
09: 24: 10
09: 24: 11
09:24: 13
09: 24: 16
09: 24: 18
09: 24: 19
09:24: 21
09: 24: 24
09: 24: 28
09: 24: 37
09: 24: 43
09: 24: 45
09: 24: 48
09: 24: 49
09: 24: 53
09: 24: 56
09: 25: 13
09: 25: 17

09: 25: 17

Veritext Lega Solutions

WWw.veritext.com

Page 16 0of 170

888-391-3376



Page 17
1 Q And did you go straight fromthe 09: 25: 19
2 University of Texas to University of Okl ahom? 09: 25: 22
3 A. To Okl ahoma State University? 09: 25: 26
4 Q Yes, to Cklahoma State University? 09: 25: 32
5 A Essentially. The caveat or the condition 09:25:35
6 "Il add to that is I -- Mtorola funded my Ph.D. 09: 25: 39
7 work and | stayed there for a few nonths, and then 09: 25: 44
8 al so did a brief postdoctoral stint at a place 09: 25: 48
9 called the Center for Space Research. 09: 25: 53
10 Q What is the Center for Space Research? 09: 25: 55
11 A It's a research unit that basically works 09:25:57
12 on rennte sensing and space-oriented research in 09: 26: 01
13 Texas. 09: 26: 08
14 Q Is that associated with the governnent or 09:26:08
15 is that a private entity? 09: 26: 11
16 A. It's associated with the University of 09: 26: 14
17 Texas but it's an independent entity. 09: 26: 18
18 Q And then you said you said you were 09: 26: 20
19 spending a little bit of time working for Mdtorola 09: 26: 23
20 or doing work for Motorola, excuse ne. 09: 26: 25
21 What was your -- what were you providing 09: 26: 28
22 to Motorol a? 09: 26: 32
23 A So | was on a teamthat designed 09: 26: 33
24 aut omat ed i nspection systens. So if you think 09: 26: 37
25 about Mbtorola nmaki ng chips and conmponents at that 09: 26: 40
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Page 18
point, the chips and the other conponents would 09: 26: 45

conme down the factory line and we woul d use canmeras 09:26: 48

and conputers to inspect themto see if they were 09: 26: 53
functional or cosnetically proper. 09: 26: 56
Q And that was inmage-based anal ysi s? 09: 27: 03
A. Yes. 09: 27: 07

Q Was there any hardware testing that went 09: 27: 09

into that process? 09: 27:12
A Definitely. 09: 27: 13
Q And what kind of hardware testing was 09:27:13
bei ng done? 09: 27: 17

A So the inmages we would take and interpret 09:27:18

woul d i mage these gold bond | oops, which were gold 09: 27: 22

wires protruding fromthe circuit board, if you 09: 27: 26
will. And then we would measure the inductance of 09: 27: 29
those wires to see if they net specifications. 09: 27: 36

Q And when you say you woul d neasure the 09: 27: 43

i nduct ance, was that npdel ed i nductance or was that 09:27:44

an actual measurenent taken? 09: 27: 50
A That's an actual measurenent taken. 09: 27: 52
Q Did you ever teach a class on coaxi al 09: 27: 54
cabl es? 09:28: 11
A. I's there such a cl ass? 09: 28: 11
Q | don't know. |s there? 09: 28: 14
A So if | could rephrase the question. 09: 28: 16
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Have | ever taught coaxial cables? The answer is 09: 28: 25
yes. 09: 28: 28

And one of the courses in which | teach 09: 28: 28

coaxi al cables is the Signs of Infornation. 09: 28: 33
Q And is the coaxial cable -- excuse ne, 09: 28: 37
start over. 09: 28: 43

Is the coaxial cable aspect of that class 09:28:44

a, like, lesson within the class or is it sonething 09:28:49
that is tangential or ancillary to the overall 09: 28: 54
pur pose of the class? 09: 28: 59

A. | don't know if | would take those two as 09:29:05

mut ual |y exclusive, but it's a lesson in the class, 09:29:07

the first itemyou nentioned. 09:29: 11
Q And so is that, like, coax cable day on 09: 29: 14

day six of the lecture or is there sonething el se 09: 29: 21
that is being contenplated there? 09: 29: 24
A It's nmore akin to physical |ayer day. So 09:29:26
there's a lot of nethods that we teach in signal 09: 29: 31
processi ng and comrmuni cations and i nformation 09: 29: 38
t heory. 09: 29: 40
And many of these methods apply to 09: 29: 44

different manifestations in the physical |ayer. 09: 29: 46
One could be twi sted pair, another could be coax, 09: 29: 48

another could be air. W're speaking through the 09: 29: 54

medi um of air right now 09: 29: 56
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Q What's twi sted pair? 09: 30: 04
A. Twi sted pair essentially is the coupling 09: 30: 08
of two copper wires. And it's really quite 09: 30: 16
brilliant, because you can send the signal through 09: 30: 19

one of those wires and then send the inverse of the 09:30:23

signal through the other wre. 09: 30: 26
They' || be subject to the sane noise, and 09:30:33

when you difference them vyou'll get basically a 09: 30: 36
boost ed version of the signal and a quite reduced 09: 30: 39
version of the noise. 09: 30: 42
So sinply using two wires is a really 09: 30: 44

nice way to reduce noi se over what we m ght call 09: 30: 49
t he tel ephone network. 09: 30: 54
Q You' ve heard the term"Cat 5" or 09: 30: 55

"Cat egory 5"7? 09: 31: 01
A | have. 09: 31: 01

Q What is that? 09: 31: 02

A. That is a twisted pair cable. And the 09: 31: 04
beautiful thing about Cat 5 is that it allows a 09: 31: 07

greater frequency range than the tel ephone cabling 09:31:11

that you had in your house circa 1975. 09: 31: 17
Q Is there a Cat 47? 09: 31:18
A | believe there's a series of cats. 09: 31: 21

Q Do you know when Cat 5 was conmmercially 09: 31: 23

rel eased? 09: 31: 29
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Page 21
A. | don't, but if you represent it to ne, 09: 31: 29
"Il accept it. 09: 31: 32

Q Was Cat 5 avail abl e when you started here 09:31:34

at the University of Virginia in approxi mately 09: 31: 39
20007? 09: 31: 40
A. I think that's actually fair to say, 09: 31: 42
because we have Cat 5 in the wall; it's still 09: 31: 45
there. We don't use it. 09: 31: 47
Q Has the twi sted pair environnent 09: 31: 48
progressed beyond Cat 5 as of today? Said 09: 31: 55
otherwise, is there a Cat 67? 09: 32: 01
A "' m uncertain. 09: 32: 04

Q So you talked a little bit about what the 09:32:08
physi cal medium of twi sted pair is. What is the 09:32:13
physi cal nmedi um of coax cabl e? 09: 32: 15

A. Okay. So the reason it's call ed coaxi al 09: 32: 20
i s because there's a center access, generally 09: 32: 24
copper, and that's going to be delivering your 09: 32: 27

signal. And then there's a shield that shares the 09: 32: 30

sane axis, coaxial, and that shield prevents, to 09: 32: 34
sone degree, interference fromthe outside, noise, 09: 32: 39
that sort of disturbance, to the signal. 09: 32: 45

And yeah, that's my basic description of 09: 32: 48
coaxi al . 09: 32: 55

And | m ght add, the cool thing about it, 09:32:57
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Page 22
it was invented by Al exander Graham Bell. 09: 33: 00
Q | did not know that. 09: 33: 05
A. Yeah. 09: 33: 06
Q When you said "axis" there, that was 09: 33: 06
A-X-1-S, right, as in like the radial axis? 09: 33: 10
A Correct. 09: 33: 13
Q The coax that M. -- Dr. -- Alex, the 09: 33: 14
coax Al exander Graham Bell invented, do you know 09: 33: 28
how that's different fromthe coaxial that's 09: 33: 31
avail abl e today? 09: 33: 37
A One thing would be plastics, obviously. 09: 33: 38
Pl astics were unavail abl e back then, so the outer 09: 33: 40
coating would be different. 09: 33: 44
Q Do you know whet her or not the coax of 09: 33: 49
the early tel ephone days was capable of the sane 09: 33: 53
bandwi dt h and t hroughput as the coax avail abl e 09: 34: 00
t oday? 09: 34: 05
A First, | think -- | don't know if I would 09:34:06
use the word "early tel ephone days.” Do you want 09: 34:11
to -- 09:34: 13
Q What woul d you use? |'m happy to 09: 34: 13
rephrase that. 09: 34: 17
A Earlier days of coaxial comrunication. 09: 34: 18
Q Do you know whet her or not the coaxi al 09: 34: 22
cables of the early days of coaxial comrunications 09: 34: 28
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were capabl e of the same bandwi dth and throughput
as the coax avail abl e today?

A. | do know.

Q  And?

A They' re not.

Q What has driven the devel opnent and
progression of the physical medium of coax cabl es
over the history of those cabl es?

A One woul d say material s engineering,
whi ch is outside ny expertise.

Q Do you know what the standard operating
frequenci es are today of coaxial cables?

|"msorry. Which was the first one that
you were | ooking at?

A The patent?

Q Yeah. \What patent was that one? Was
that the '249?

A ' 249.

Maybe a good exanple is Figure 5 of Amt,
whi ch shows, you know, a range in nmegahertz up to
940 negahert z.

Q Do you want to keep | ooking or are you
good with a range of nmegahertz up to 9407

A. Counsel, was your question asking about

2024, the current?

Page 23
09: 34: 30
09: 34: 35
09: 34: 37
09: 34: 38
09: 34: 39
09: 34: 39
09: 34: 45
09: 34: 50
09: 34: 53
09: 34: 57
09: 35: 17
09: 35: 25
09: 36: 29
09: 36: 32
09: 36: 33
09: 36: 34
09: 36: 36
09: 36: 37
09: 37: 59
09: 38: 07
09: 38: 14
09: 38: 51
09: 38: 55
09:39:11

09: 39: 22

Veritext Lega Solutions

WWw.veritext.com

Page 23 of 170

888-391-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q That question was today. Yeah.

Okay. So maybe the answer to that is |I'm
not certain.

Q Then the next question is going to be,
how about as of 2000, approxinmtely, when you
started here at UVA?

A Around the time of the priority date of

the patent?

Q Yes.

A Yeah, up to around 900 negahertz, | would
say.

Q Are you famliar with the term"bit rate"

or the concept bit rate?

A Of course.

Q What's bit rate?

A. Generally speaking, bit rate is the
number of bits per unit time that can be
transmtted.

Q Are you famliar with the approxinate bit
rate of coaxial cables today?

A Definitely. And there's |aboratory tests
and there's actual bit rates over coax.

If I were using a rule of thunmb in a
class, | might say a hundred megabits per second.

Q And is that a rule of thumb that's an
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Page 25
academ c rule of thunmb or is that a rule of thunb 09:41: 50
that would that be a real-world inplenentation rule 09:41:51
of thunb? 09: 41: 53
A The latter. 09:41:54
Q And are you famliar with the approximte 09:41:55

bit rates of coaxial cables as of about 2000, when 09: 41: 57

you started here at UVA? 09:42: 00
A. Yeah, it would be nuch | ower. 09: 42: 03
Q Appr oxi mately how much | ower? 09: 42: 04
A Maybe 1 negabit per second. O nore. 09: 42: 07

Q When you say "or nore," are we talking 09:42: 30

like 1 to 2, or 1 to 12, or 1 to 100? What's your 09: 42: 34

qualifier band for "or nore"? 09:42: 39

A 1 to 10. And as you nention, in academic 09:42:44
or |aboratory scenarios, there m ght be greater 09:42: 49
boasts of higher bit rates. 09:42: 51

Q And so that rule of thunmb of one or nore, 09:42:55
is that real world like it was for the current rule 09:42:59
of thumb, or was that an academ c rule of thunb? 09: 43: 02

A. Real worl d. 09: 43: 07

Q Do you know what the current twi sted pair 09:43:41

operating frequency ranges are? 09: 43: 47
A They're | ower. 09: 43: 56
Q Than? 09: 44: 02
A. Coax. 09: 44: 04
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Page 26
Q By approxi mately how nuch? 09:44:12
A. So there's two answers to your question. 09: 46: 16
One that | can answer right off the bat, which is 09:46: 19
t he bandwi dth of tw sted pair, you get 09: 46: 22
approxi mately about 5,000 hertz of bandwi dth, maybe 09:46: 28
5 kil ohertz. And that was the sort of the 09: 46: 35
i nvention of DSL. They figured out, hey, you only 09: 46: 37

need 3 kilohertz to talk through the phone and you 09: 46: 41

can use the rest of the bandwi dth maybe for a 09: 46: 45
signal, for data. 09: 46: 48

What 1'm bl anking on is the carrier 09: 46: 57
frequenci es at which these bands are transmtted. 09:47: 00
There's multiple. 09:47: 03

So I don't know if you want to point ne 09:47:03

to sonething, but off the top of ny head I'm 09:47: 05
uncertain in answering. 09: 47: 07
Q Now, just for conpl eteness on the coax 09:47:11
side, do you know what bandwi dt hs are supported 09:47:18
over coax? 09:47: 21
A. So Jacobsen says the -- oh, never m nd. 09: 47:52
Sorry. Okay. So Jacobsen on 308 nentions a 09: 48: 05
bandwi dt h of 6 negahertz. 09:48: 33
Q And do you know, is that a theoretical 09:48: 42
bandwi dth or an actual bandw dth? 09:48: 43
A. VWhat do you nean by that? 09: 48: 48
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Q So Jacobsen is a sinulation of a coaxial 09: 48: 50
network, right? 09: 48: 58
A. | believe so, yes. 09:48: 59
Q And so is that 6 megahertz what was 09: 49: 00
sinmul ated, or is that 6 megahertz in your opinion 09: 49: 05

t he actual avail abl e bandwi dth on a coaxi al network 09:49:10

at that tinme? 09: 49: 17
A. The all ocati on woul d have to be the sane. 09: 49: 18
It wouldn't matter if it was simulation or not. 09: 49: 20

Q And we did bit rates on coax, but | don't 09:49:37
know t hat we got bit rates on twisted pair. If we 09:49: 40
did and this is a repeat, | apol ogi ze. 09: 49: 43

But do you know the bit rates of tw sted 09: 49: 46

pair today? And the next question is going to be 09: 49: 49

do you know t hem as of 2000. 09: 49: 53
A. You're asking with regard to tw sted 09: 50: 02
pair? 09: 50: 06
Q Correct. 09: 50: 06
A. So the ADSL/VDSL book provides a nice 09: 50: 25

tabl e on page 14 which shows sort of the history of 09:50:30
going all the way from a hundred kil obits per 09: 50: 34

second to the very high bit rate, DSL at 25 or so 09: 50: 38

megabits per second. 09: 50: 48
There hasn't been that nuch advance in 09: 50: 54
twi sted pair work over the |ast 20 years. Maybe 09: 50: 58
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Page 28
better materials, slightly better nodul ation. But 09: 51: 02

there hasn't been a great revelation that's changed 09:51:06

twisted pair. And as you know, we nostly go 09:51:12
wireless at this point. 09:51: 17
Q And just so we're all on the sane page, 09:51:18

when you say page 14, you're talking about the page 09:51:21
nunmber that's been applied on the bottom of 09: 51: 26

Exhi bit 1006, not the textbook page nunber; is that 09:51:29

right? 09: 51: 29
A Thank you for correcting that. | should 09: 51: 33
use page nunber 12 in the textbook. 09: 51: 35

Q And so that table that you're referring 09: 51: 38
to with a nunber of different DSL technol ogies; is 09:51: 41
that right? 09:51: 41
A. That's correct. 09: 51: 44

Q Do you know when ADSL first came to be? 09:51: 44

A | don't. Early '90s, late '80s. 09: 51:58

Q And so this progression from 09:52: 01
approxi mately 64 kil obytes per second in MDSL, 09:52:19
which | ooks like it is the | owest upstream bit 09: 52: 27
rate, up to 25 negabits per second for VDSL, is 09: 52: 32
that a chronol ogi cal progression or is this 09:52:41
reflecting differences in chronologically 09:52: 47
equi val ent technol ogies tied to sonething other 09: 52: 53
t han sonme sort of advancenment? 09: 52: 58
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Page 29

MR. RIFFE: Objection. Conpound. 09: 52: 59

THE WTNESS: And |I'msorry, Counsel, I'm 09:53:05

confused by question. 09: 53: 05

BY MR. HALVERSON: 09: 53: 07
Q It's not a great question. That makes a 09: 53: 07

| ot of sense. Let ne try again. 09:53: 10

So MDSL has a | ower band of its upstream 09:53:11

bit rate at approximtely 64 kilobits per second, 09:53:18
right? 09:53:18
A And you said upstream right? 09: 53: 21
Q Upstream yeah. 09: 53: 24
A. Yes. 09:53: 25

Q And if you |l ook at the downstream col unm 09: 53: 25

adj acent to that, the lowest bit rate is IDSL; is 09: 53: 30

that right? 09:53: 30
A Correct. 09: 53: 49
Q You | ooked at the next page for that. 09: 53: 54

Was there sonmething on page 13 that gave you sone 09: 53: 57

insight on howto interpret the table on page 127 09: 54: 00

A. On page 14, yes. | was trying to 09: 54: 03
remenber what the "I" in IDSL was. And it's the 09: 54: 07
| SDN standard DSL, which is an acronymw thin an 09:54:12
acronym which is annoyi ng. 09:54: 16

And if | could ask you, to the point 09:54:18
where we are tal king about acronynms, if you could 09: 54: 21
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Page 30

spell themout for ne as nmuch as you can, that 09: 54: 26
woul d be great. 09: 54: 29

Q As in IDSL or as in say the words that 09: 54: 29
make up what |IDSL stands for when you say spell 09:54: 34
t hem out ? 09: 54: 37

A And not particularly for IDSL, but later, 09:54:37

you know, if we're talking about an acronym t hat 09:54: 41
m ght have nultiple antecedents, just to keep the 09: 54: 44
record clean, if we could spell them out. 09: 54: 47
Q I will do ny best if I know what they 09: 54: 49
are. 09:54: 51
A Thank you. 09: 54: 51

Q So the collection of DSL technol ogies in 09: 54: 52

the table of page 12 of the textbook, ADSL/VDSL 09: 54: 56
t ext book, there are seven different technol ogies. 09: 55: 03
What are the different technol ogi es on that table 09: 55: 13
used for? 09: 55: 16
MR. RIFFE: Objection. Form 09:55: 17

THE W TNESS: Broadly speaki ng, 09: 55: 21
transporting data. 09: 55: 29

BY MR, HALVERSON: 09: 55: 35
Q Over what ? 09: 55: 35

Over DSL, which we've been tal king about 09: 55: 41
this nmorning at the physical layer is manifested in 09:55:45

tw sted pair. 09: 55: 50
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Page 31
Q And so how woul d you characterize the 09: 55: 53
di fference between ADSL and VDSL? 09: 55: 54

A. Al'l right. So ADSL is asynchronous DSL. 09: 56: 00

And the idea was we don't need to be symetric. 09: 56: 05
You're nmore likely to be receiving content, like a 09: 56: 09
novie or a file fromthe worl dwi de web, than you 09:56: 12
are to be comuni cating back to, say, AT&T. 09: 56: 18

So we will allocate nore bandwidth to 09: 56: 22
downstream and that's why it's asymetric. 09: 56: 29

And if | said asynchronous, | apol ogi ze. 09: 56: 33

Q You did. But you neant asynmetric? 09: 56: 39

Yes, sir. 09: 56: 41

Q And then so how does that differ from 09: 56: 44
VDSL? 09: 56: 47

A So VDSL cane later. And | believe a |ot 09: 56: 48
of the work was done at Bell Labs up in New Jersey. 09:56:55

But essentially the book on page 15 calls VDSL the 09: 56: 59

bi g brother of ADSL. 09: 57: 05
It could be either symretric or 09:57: 09
asymmetric. It has sonme fancy nodul ati on schenes 09:57: 11

that we may or may not get into today, depending on 09:57:18
t he questions. 09: 57: 21

It allows for fiber to the curb, as we 09: 57: 29
say. And then the nei ghborhood could be supplied 09: 57: 32

by twisted pair froma box and deliver high rates 09: 57: 37
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as such.

Q And you said "fiber to the curb.” That
refers to fromthe network to the curb, not from
the hone or premse to the curb, right?

A. Correct.

Q And - -

A And there's simlar ideas -- oh, sorry to
tal k over you. There's sinmlar ideas with cable TV
and coax, as well.

Q And so the section that you're reading
fromon page 15 al so says: The maxi mum possi bl e
length of a VDSL |oop is nmuch | ess than that of an
ADSL | oop.

Do you see that at the top of the second
par agraph under the VDSL headi ng?

A Yes. And that's a difference.

Q What is the | oop?

A. Basically the loop is essentially the
upstream di stance plus the downstream di stance in
terns of cable distance.

And where are those nmeasured fronf
Typically fromwhat we call the head end.

Q
A
Q And where are those neasured to?
A To the hone.

Q

Ever heard of the acronym CMIS?
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| have.

| s that

> o >

It is.
Q Are the

a cabl e head end?
A Certain
Q Do you

| oop can be?

an example of a head end?

re other things that can serve as

ly.

know what the | ength of a VDSL

MR. RIFFE: Objection. Form

THE WTNESS: | don't off the top of ny

head, but | wo

uld imagine it has to be on the

order of kiloneters.

BY MR. HALVERSON

Q  For VDSL?

A For DSL
Q So the
that you were rea

Exhi bit 1006, say

much | ess than th
And so
“much" or "nuch

reason |I'masking is that section
ding fromin the textbook,

s: The maxi mum | ength for VDSL is
at for ADSL.

I m wonderi ng when the book says

ess," | guess, what's the delta

that it's trying to inply there?

A. That's

a great question.

MR, RIFFE: Objection. Calls for

specul ati on.

Sorry.
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THE WTNESS: So that's a great question,
but | don't think I can answer it.
BY MR. HALVERSON

Q So keep going in that sanme paragraph on
page 15, the one that you're on. Refers to access
nodes, see that in the third Iine, that are renote
fromthe cable office, CO and are fed by high
bandwi dth fi ber?

A. Yes.

Q What does it nean to be fed by high
bandw dth fi ber?

A So you're receiving not by twi sted pair
to that access node, you're receiving by fiber, by
fi beroptic cable, which as we know has | arge
bandw dth and | ow | oss.

Q So that's describing a fiberoptic input
into this -- | was going to say regional, but it's
not. Sorry. Let nme start over.

So that's describing a high bandw dth
fiberoptic input into that small access node that
is renote fromthe cable office, and then on the
ot her side of that small access node out conmes a
twisted pair |ine?

A | think that's a fair characterization

yes.
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Page 35

Q And you had said "kilometers" a little 10: 04: 04
bit ago. What's the basis for that conclusion? 10: 04: 07
A. " m just thinking of renpte | ocations 10: 04: 12
that are actually serviced by DSL needi ng, you 10: 04: 15
know, approximtely -- we used to say kilofeet, but 10:04:22
meani ng probably somewhere on the order of a 10: 04: 28

kil ometer of distance to get fromthe access point. 10:04:31

Q |'"ve never heard the phrase "kil ofeet™ 10: 04: 38

n

before. Who is the "we" that used to say kilofeet? 10:04:42

A O d peopl e. 10: 04: 48
MR. RIFFE: We've been goi ng about an 10: 04: 50

hour. Are you guys okay or want to take a 10: 04: 51
break? 10: 04: 53
MR. HALVERSON: |'m good with a quick 10: 04: 54

break. Want to take five or ten m nutes? 10: 04: 56
THE W TNESS: Yes. 10: 04: 59

MR. HALVERSON: Go off the record. 10: 04: 59

(Recess taken at 10:04 a.m, proceedings 10: 05: 02

resumed at 10:17 a.m) 10:16: 52

BY MR. HALVERSON: 10: 16: 52
Q Wel cone back, Dr. Acton. You're 10:17: 17
currently in which textbook? ADSL/VDSL? 10:17: 20
A. Yes, sSir. 10: 17: 24

Q So are you famliar with that textbook 10:17: 25
out si de of your work on this case? 10: 17: 27
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Page 36
1 MR. RIFFE: Objection. Form 10:17: 31
2 THE WTNESS: |If so, vaguely famliar. 10: 17: 41
3 BY MR. HALVERSON: 10:17: 43
4 Q You don't teach that textbook in class? 10:17: 43
5 A | do not. 10: 17: 46
6 Q How about the other one? 10:17: 47
7 A Sane. 10:17: 48
8 Q And so that's, forgive me, Exhibits 1006 10: 17: 49
9 and 10087 10: 17: 55
10 A That is correct. 10: 18: 00
11 Q Did you identify those to the |awers or 10: 18: 03
12 did the lawers identify those to you? 10: 18: 08
13 A | can't recall. W had a nunber of 10:18:12
14 references, sonme that | identified, some that they 10: 18: 15
15 brought to nmy attention. 10:18: 20
16 Q Do you renenber which ones that you 10: 18: 22
17 i dentified? 10: 18: 25
18 A. No. 10:18: 25
19 Q Is there anything in your declaration 10:18: 25
20 t hat woul d give you any indication as to which 10: 18: 29
21 references you identified? 10:18: 34
22 A No. 10: 18: 35
23 Q And these are excerpts of the book, is 10:18: 36
24 that right, of each of those books? Sorry. Let me 10:18:39
25 ask a cl eaner question. 10: 18: 42
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Exhi bit 1006, the one that's open in

front of you, is an excerpt of a textbook; is that

ri ght?
A. It's excerpts, yes.
Q Did you review the entire texthbook?
A | did.
Q And did you choose what pages to excerpt?
A. I chose which pages to reference, and

beli eve attorneys chose what chapters to produce in
your | anguage.

Q And then sanme question for Exhibit 1008,
t he ot her book.

A Same answer.

Q And for Exhibit 1008, did you reviewthe
entire book?

A. Yes.

Q Was there anything in the pages that were
not included in those two exhibits that you woul d
deemto be inportant or pertinent to the opinions
that you're offering in your declaration?

A No, but | think they would support ny
opi ni ons.

Q Can you go to the front cover of the one
in front of you, Exhibit 1006.

A. | can.
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1 Q Do you know Dr. Dennis J. Rauschmayer? 10: 20: 06
2 A | do not know him 10: 20: 14
3 Q You ever heard of hinf 10: 20: 15
4 A. Qut side of being the author of this text, 10: 20: 19
5 no. 10: 20: 22
6 Q And then in Exhibit 1008, Dr. Walter Y. 10: 20: 29
7 Chen. You ever heard of Dr. Chen? 10: 20: 37
8 A. So outside of this textbook, no. But | 10: 20: 49
9 will say that we both worked at two conpani es and 10: 20: 52
10 maybe even at the sanme tinme, AT&T and Motorola, but 10:20:56
11 I did not run into himat either conpany. 10: 21: 01
12 Q When did you work at AT&T? 10: 21: 04
13 A Oh. AT&T was 1980 through 1984. | was a 10:21:07
14 conput er programming intern at the AT&T long |ines 10: 21: 16
15 in Cakton, Virginia. 10: 21: 21
16 Q | apol ogi ze, perhaps intern neans 10: 21: 24
17 sonething different; but were you an intern for 10: 21: 31
18 four years? 10: 21: 34
19 A. Yes. | was in high school at that point, 10:21:35
20 and so | would go there after school and work for a 10:21:38
21 coupl e hours. 10: 21: 42
22 Q What a cool high school job. 10: 21: 45
23 A Yeah. 10: 21: 47
24 Q What were you progranm ng? 10: 21: 48
25 A Great question. | was progranm ng the 10: 21: 51
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Conmmodore 64 in the BASIC | anguage, and then al so
in the 6502 assenbly | anguage, which is the native
processor for the Commodore 64. | was progranmmi ng
a typing test for the typing pool so that that
process could be automated.

Q And so did that have anything to do with
the long lines that AT&T was supporting in the
' 80s?

A Only to the extent that your typing rate
was a big statistic in being hired as a secretary
at that point.

Q So it was -- you were -- sorry. Let nme
start over.

You were providing a typing test that was
used to hire adm nistrative assistants into AT&T?

A. Correct.

Q You were not providing source code that
was used to control how data was transmtted over
AT&T's long |ines?

A That's correct.

Q Do you know, were those typing tests
renote tests or were they adm nistered in person?

A They were adninistered in person and at
various | ocations on the East Coast.

Q But as part of your high school
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Page 40
i nternship, you don't think you had any reason to 10: 23: 29
have bunped into Dr. Walter Chen? 10: 23: 33

A. No. And | suppose he woul d probably be 10: 23: 36

at the Basking Ridge, New Jersey, |ocation. 10: 23: 39
Q Actually for conpl eteness, do you have 10: 23: 57
Am t, the patent? Yeah. 10: 24: 00
A I do. 10: 24: 04
Q Do you know who Mati Amit, MA-T-I, 10: 24: 07
A-M1-T is? 10: 24: 18
A. Yes. 10: 24: 19
Q Who? 10: 24: 20
A He's the inventor of the '734 Patent. 10: 24: 21
Q You ever net hinP 10: 24: 25
A. No. 10: 24: 26
Q So when you say you know him you know 10: 24: 26
himin the sense of what his relationship is to 10: 24: 28
this case? 10: 24: 31
A. Correct. 10: 24: 32

Q How about in the '249 Patent, the patent 10: 24: 32

that's at issue in this case, are you famliar 10: 24: 38
with -- excuse ne. 10: 24: 41
Are you personally famliar with any of 10: 24: 41

the individuals who are listed as inventors on that 10:24: 44
pat ent ? 10: 24: 47

A | am not. 10: 24: 47
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Page 41
Q How about the conpany that they work for, 10:24:54
Entropi ¢ Communi cations -- pardon ne. 10: 24: 58

VWhat about the conpany that they worked 10: 25: 00

for, Entropic Commrunications, Inc.? 10: 25: 02
A I"mnot famliar and | don't know if it's 10:25:08
practicing at this point. 10: 25: 09
Q And then the last reference for this 10: 25: 13
portion, the cover of Jacobsen lists two authors. 10: 25: 17

Apol ogies. If you flip in a couple of pages, you 10: 25: 25

get the cover page of the article listing two 10: 25: 29
aut hors, Krista Jacobsen and sonebody Cioffi. 10: 25: 31
Do you know either one of those 10: 25: 42

i ndi vi dual s? 10: 25: 44
A | know of Professor John Cioffi, he's 10: 25: 45
still at Stanford University | believe in the 10: 25: 48
el ectrical and conputer engineering departnent. 10: 25:51
Q And the other author, do you know her? 10: 25: 58

A Krista Jacobsen, | don't know. She's, | 10: 26: 00
bel i eve, a patent attorney on the West Coast. 10: 26: 03
Q Have you ever worked with Dr. Cioffi? 10: 26: 08

A | have not. 10: 26: 14

Q How di d you become aware that Dr. Cioffi 10: 26: 15

is a professor? 10: 26: 20
A. Just through comruni cati ons and si gnal 10: 26: 21
processi ng work. We have a conference call ed 10: 26: 24
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Page 42
| CASSP, |-C-A-S-S-P, it stands for International 10: 26: 27
Conference on Acoustics, Speech, and Signal 10: 26: 33
Processing. And so |'ve heard of himthrough those 10:26: 38
circles. | believe | have not nmet himin person. 10: 26: 40
Q Do you recall whether or not you 10: 26: 57

identified either of the Jacobsen reference or the 10: 26: 58

Amt reference in the first instance in this 10: 27: 02
pr oceedi ng? 10: 27: 04
A | can't recall. 10: 27: 09
Q Are you famliar with an acronym TDD? 10: 27: 10
A Yes. 10: 27: 25
Q What is TDD? 10: 27: 25
A | know this one, but for the future | may 10:27:29
fail at the acronym guessing gane. TDD is tine 10: 27: 33
di vi si on dupl ex. 10: 27: 38
Q And what is tinme division duplex? 10: 27: 40

A. Well, the way | explain it to my class is 10:27:42

the following. Let's say |I'mspeaking with you. | 10:27:45
get to speak for the first tinme slot, you get to 10: 27: 49
speak for the second tine slot. And we both 10: 27: 53
conmuni cate at the same frequency over the sane 10: 27: 57
frequency band, but we share tinme. Sort of |ike 10: 28: 01
the way we're doing in the deposition where we 10: 28: 05
don't speak over one another. But it's timed and 10: 28: 07
synchroni zed. 10: 28: 11
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Page 43
Q And so for a TDD system it's inportant 10: 28: 12

that you and | both have an understanding of who is 10:28:17

tal ki ng when, right? 10: 28: 19
A. Correct. 10: 28: 21
Q And so we did that in our deposition at 10: 28: 23
the very begi nning by saying, I'mgoing to do ny 10: 28: 25

best to wait for you to finish your answers before 10: 28: 28

| dive into ny next question. 10: 28: 31
A Perfect. 10: 28: 33
Q Are you famliar with the acronym TDW? 10: 28: 40
A Yes. 10: 28: 45
Q What is TDW? 10: 28: 45
A Time division multiplexing. 10: 28: 49
Q And what is tinme division multiplexing? 10: 28: 54
A So what if there were five people at the 10: 29: 00

table, as there are now, and we wanted to have five 10:29:02

users. We could divide up tine five ways, naybe 10: 29: 07
equal ly, and use the sane frequency band to 10: 29: 11
conmmuni cat e. 10: 29: 17
Q And so is TDD an exanpl e of TDW? 10: 29: 17
A | think it's fair to say that it's the 10: 29: 26
si npl est exanpl e, yes. 10: 29: 29

Q Do people in the industry consider TDD to 10:29:31
be a subset of TDW? 10: 29: 40

A I don't see any reason why that woul d be 10: 29: 44
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Page 44

an unfair characterization, so | say yes. 10: 29: 49
Q And you -- pardon nme. A TDD system 10: 29: 53
requires there to only be two entities 10: 30: 17
communi cating with each other; is that right? 10: 30: 21
A What do you nean? 10: 30: 23
Q So you and | and Kim can we divide up -- 10:30:24
can we conmuni cate using TDD? 10: 30: 32
A. That wouldn't be a good sol ution, no. 10: 30: 37
Q Why ? 10: 30: 38
A Because we're having the time instead of 10: 30: 39
taking the tine into thirds. 10: 30: 46

Q Now, if there were four of us, would that 10:30:49

change the answer? 10: 30: 52

A It could. And maybe I'm thinking too 10: 30: 54
much into your question. But we could have a 10: 31: 01
system where | get every other first tinme sl ot 10: 31: 03
i nstead of every first time slot. Sure. 10: 31: 07

Q And | guess what |I'multimtely getting 10: 31: 10

at is, is there a cap on the nunber of signal 10: 31: 14
sources in a TDD systenf 10: 31: 21

A Not necessarily, no, because you could 10: 31: 29
al so use different frequencies, right? 10: 31: 36

Q So | guess what is the difference between 10:31:50
TDD and TDW? 10: 31: 53

A. TDM woul d be a nore generalized form and 10:31:56
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is, in fact, used in cell phone technol ogy of the

'90s. The French used it.

Q Are you famliar with the -- continuing
down the fun-filled acronymroute -- DMI?
A I am And | guess |'m going agai nst ny

word in answering all these acronym questi ons.
It's discrete nultitone.

Q What is DMI -- sorry. What is discrete
mul titone?

A Discrete nmultitone is basically a
mul ti channel nethod of communi cati ons where you
have N channels, N as in Nevada. And you basically
transmit on each channel individually and use the
Fourier transform F-O U RI-E-R to essentially go
bet ween the frequency domain and the tinme domain.

Maybe |I'm answering too nmuch, so I'Il Iet
you probe further into that.

Q When you say "between the frequency
domain and the tinme domain," what does the tine
domain have to do with DMI?

A So we conmuni cate as humans in the tinme
domain. So the input signal and the receive signal
have to at some point become transformed into the
ti me domain because that's the usable domain.

The Fourier domain or the frequency
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domain is the domain in which we can separate a 10: 33: 46
signal into multiple channels and to mani pul ate 10: 33: 49
t hose channel s separately. 10: 33: 52

Q So you were tal king about tine slots in 10: 33: 55

TDD and TDM where there would need to be sone sort 10: 34: 00
of synchroni zation across the -- is "node" a fair 10: 34: 03

word to use as far as the source and receipt, or is 10:34:09

there a better word that you'd |like to use? 10: 34: 12
A That's fine. 10: 34: 13
Q So you were tal king about time slots 10: 34: 14

across -- when we were tal king about TDD and TDM so 10: 34: 19

that the different nodes had an understandi ng of 10: 34: 23
when it was their turn to comunicate. 10: 34: 25
Do you recall that? 10: 34: 28

A Yes. 10: 34: 28

Q Is there a corresponding tine sl ot 10: 34: 29
allotnent in a DMI systenf 10: 34: 31
A Not necessarily. But | will say the 10: 34: 41
modens of the '90s, the nodul at or/ denpdul at or 10: 34: 45

hardware of the '90s showed that you could conbine 10: 34: 49
the kitchen sink and nodul ati on schenes. 10: 34: 52

So there's no reason why you coul dn't 10: 34: 55
conbi ne nodul ati on schenes, but not necessarily for 10:34:58
DMI itself. 10: 35: 04

Q And the last part of that answer when you 10:35:11

Veritext Lega Solutions

WWw.veritext.com 888-391-3376

Page 46 of 170



Page 47
1 said "not necessarily for DMI itself," that was 10: 35: 13
2 the -- are you saying that you couldn't conbi ne 10: 35: 17
3 nodul ati on schenes in DMI or were you saying that 10: 35: 21
4 there isn't a corresponding tinme slot allotnment in 10: 35: 25
5 DMT? 10: 35: 30
6 A There isn't a tine slot or a beacon, we 10: 35: 30
7 haven't gotten into that yet, but no. 10: 35: 34
8 Q A coupl e nore acronyns. 10: 35: 50
9 A Okay. 10: 35:51
10 Q Are you famliar with FDW? 10: 35: 51
11 A Yes. 10: 35: 54
12 Q VWhat is FDW? 10: 35: 54
13 A It's frequency domain rultipl exing. 10: 35: 57
14 Q And how does that -- well, what is 10: 36: 02
15 frequency domain nultiplexing? 10: 36: 10
16 A. So FDM basically instead of dividing up 10: 36: 14
17 tinme and sharing time, like you and I were tal king 10: 36: 20
18 about earlier, we're basically dividing up the 10: 36: 23
19 spectrum and sharing the spectrum 10: 36: 27
20 And so there would be nmultiple slots in 10: 36: 30
21 whi ch one could comuni cate and use the avail able 10: 36: 35
22 bandw dt h. 10: 36: 40
23 Q So is it fair to say that in FDMthere is 10:36:43
24 not time division or -- what did we call it before? 10:36: 46
25 Let ne ask the sane question using the same words. 10: 36: 51
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Page 48
Sorry. 10: 36: 54
Is it fair to say that there is not a 10: 36: 58
corresponding tinme slot allotnment or allocation in 10: 36: 59
FDM? 10: 37: 05
A I think inherently it's fair to say that. 10:37:05

And as we mentioned earlier, nmodul ati on schenmes can 10: 37: 08

be conbi ned. 10: 37: 11
Q So in FDM you and | could conmuni cate 10: 37: 14
with each other at the sanme time but using 10: 37: 21
different frequencies; is that right? 10: 37: 25
A. That is correct. 10: 37: 28

Q Anot her acronym Are you famliar with 10: 37: 29

OFDW? 10: 37: 32
A. | am 10: 37: 32

Q And what is OFDM? 10: 37: 33

It is or orthogonal frequency donmain 10: 37: 36

mul ti plexing. Division nultiplexing? 10: 37: 45
Q And so what is that? 10: 37: 56

A. So instead of taking a w de band signal 10: 37: 58

and using a single band to transmit, you can 10: 38: 02
basically -- as we were tal king about the Fourier 10: 38: 06

transformearlier, you can basically analyze bands 10: 38: 11
of your signal separately and send them over 10: 38: 15
separ at e bands. 10: 38: 18

Now, earlier you asked nme about DMI. DMI 10:38:19
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Page 49
and OFDM pretty nmuch the same thing in the field. 10: 38: 24

So if you've got DMI, you have OFDM |f you have 10: 38: 29

OFDM you have DMT. 10: 38: 37
Maybe one distinction is DM 10: 38: 39
traditionally uses bit | oading. But we can talk 10: 38: 42
about that later if you want. 10: 38: 45
Q So in your description of what OFDM i s, 10: 38: 47

t he concept of the orthogonality didn't conme up. 10: 38: 53
What does the O -- how does the O inpact OFDM? 10: 38: 57
A Great question. So the best analogy is 10: 39: 01

an X and a Y vector. If you think about an X and a 10:39: 07

Y vector, they tell you in high school that if you 10: 39: 11

multiply those two together, you get nothing 10: 39: 15
because they're orthogonal, they're at 90 degrees. 10: 39: 18

The sane thing is going to be true of 10: 39: 22
t hese frequency bands. They don't overlap. And 10: 39: 24
they' re orthogonal in the sense that they're 10: 39: 28

conpl etely i ndependent and don't share frequencies. 10:39:32
Q And you said DMI traditionally uses bit 10: 39: 51

| oadi ng and then when you were distinguishing OFDM  10: 39: 56

and DM. 10:40: 00
So does OFDM not use bit | oadi ng? 10: 40: 01
A It certainly can. 10: 40: 04

Q So why is that a distinction between OFDM 10: 40: 06

and DMT? 10: 40: 09
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Page 50
A It's really not. 10:40: 11
Q Are there any distinctions between OFDM 10: 40: 13
and DMTI? 10: 40: 15
A Over the years, | think they have sort of 10:40:19
bl ended t oget her. 10: 40: 22
Q When you say "over the years," what tine 10: 40: 25
frame are you referring to? 10: 40: 29
A. Good question. So these were known in 10: 40: 30

the '90s. And probably by 2000 or so, people would 10:40:34

refer to theminterchangeably. | don't know if it 10: 40: 42
was one conpany, say AT&T, that was pronoting one 10: 40: 45
acronym and anot her conpany was prompting a 10: 40: 48

different acronym Sonetines that's how things go. 10:40:51

Li ke VHS and Bet a. 10: 40: 55
Q So as of 2000, it's your opinion that 10: 40: 57
OFDM and DMT were the same thing? 10:41:01
A They're basically the sane thing, yes. 10: 41: 04
Q And so you hedged with a qualifier, 10: 41: 09
"basically.” VWhat are you -- why that? 10:41: 12
A. | guess | would think of themas the same 10:41:17
thing. But if you're asking ne did | have in ny 10:41: 21
report, which we're calling a declaration, an 10:41: 25

anal ysis of the historical differences between DMI 10:41: 28
and OFDM | haven't perforned that anal ysis. 10: 41: 33

Q Got one nore acronym for you. This one 10: 41: 56
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Page 51
m ght need sonme context. Are you famliar with the 10:42:00
acronym ADC? And | am | ooking for the application 10: 42: 02
delivery controller, not analog to digital 10: 42: 09
converter. 10:42: 13
Have you heard of application delivery 10: 42: 15
controllers? 10: 42: 17
A Application delivery controllers. Can 10:42: 19

you point me to sonmething in the references or in 10: 42: 23
my decl aration? 10: 42: 25
Q |"mnot sure that it's in there. 10:42: 27

A | amfamliar with analog to digital 10: 42: 29
conversion, so | can help you with that. 10: 42: 43
Q Not the ADC that | aminterested in. 10: 42: 46

Do you have the '249 Patent in front of 10: 43: 04

you? 10: 43: 09
A. Yes. 10: 43: 09

Q Can you go back to the clainms, please. 10: 43: 10
Specifically claim 1. 10:43: 12
Does claim1 require nulticarrier 10:43: 32

frequenci es? 10: 43: 37
MR. RIFFE: Objection. Calls for a legal 10:43:38

concl usi on. 10: 43: 45
THE WTNESS: So there's one claim 10: 43: 59

el ement that nentions at |east one of the 10: 45: 32
term nal devices providing frequency bins with 10: 45: 36
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Page 52
nore transmit bits which occupy parts of the 10: 45: 41

channel where the signal-to-noise ratio is high. 10:45:45

So | guess ny answer would be it's not 10: 46: 04

totally explicit, but it seens to hint at 10: 46: 06
mul ticarrier. 10: 46: 12

BY MR. HALVERSON: 10: 46: 13

Q And what about that do you think hints at 10:46: 14

multicarrier? 10: 46: 17
A Frequency bi ns. 10: 46: 19

Q The fact that it's plural or the fact 10: 46: 20

that it describes one or nore frequency bin? 10: 46: 24
A What's the -- 10: 46: 29

MR. RIFFE: Object to form 10: 46: 31

BY MR. HALVERSON: 10: 46: 33

Q So frequency bins, plural, suggests that 10: 46: 33

there nmust be two or nore. The existence of a 10: 46: 40
frequency bin is at | east one frequency bin. 10: 46: 51
And so what is it about providing 10: 46: 55

frequency bins that you think hints at 10: 46: 57
multicarrier? 10: 47: 01
And if you want ne to clarify further, | 10: 47: 05

have one nmore thing I could clarify wth. 10:47: 08
A So earlier in the nmorning we nentioned 10:47: 10

bit loading. And so it seenms to hint at bit 10: 47: 17
| oading. And the idea, and | teach this in class, 10: 47: 20
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Page 53
if you have a channel that has signal to noise 10: 47: 28
ratio, that's good, you want to load nore bits in 10:47: 31

there; if you have a |low signal-to-noise ratio, you 10:47:35

can transmt fewer bits, a nore sinple 10: 47: 40
constellation. | don't knowif we'll get into that 10:47:44
t oday. 10: 47: 47
But you can also even transmt no bits 10:47: 48

over a certain channel, which would be congruent 10: 47: 52
with frequency bins. 10: 47: 57
Q And so does the ability to transmt a 10: 47:59
constel lation that includes nore than one bit 10: 48: 05
necessarily mean that there are nultiple carrier 10: 48: 08
frequenci es? 10: 48: 13
A. No. 10: 48: 18

Q So you can transnit a constellation 10: 48: 20
having a plurality of bits on a single carrier? 10: 48: 23

A Yes. And Anmit and Jacobsen discuss such. 10:48:30

Q And so is it the -- take one step further 10:48:34
back. What's a frequency bin? 10: 48: 46
MR. RIFFE: Objection. Legal conclusion. 10:48:48

THE WTNESS: So |I'm not providing any 10: 48: 54
construction and | don't know if there's any 10: 49: 07
argunents or not. And | used plain and ordinary 10:48:59
nmeani ng. And the plain and ordinary nmeaning to 10: 49: 05

me is basically a slot of frequencies. 10:49: 11
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BY MR. HALVERSON

Q And does that slot include nore than one
frequency?

A. Yes.

Q Go back to the cover of '249. See
Broadband in the title, the top left corner?

A. | do.

Q What's broadband?

MR. RIFFE: Objection. Legal concl usion.

THE W TNESS: Well, it's a conpany --
that's broad com Excuse ne.
Broadband refers to, you know, the
contrast with narrow band.
BY MR. HALVERSON
Q Al right. Wat's narrow band?
A. Narr ow band woul d be using a narrow band
of frequencies. So it's a somewhat relative term
Q So in the industry, is there a general
understandi ng of the width of the band of
frequencies that are used in a narrow band
comuni cati on network?
A I think any such definition could be
counter-exanpled in the sense that different
applications it would be different.

Q So in the industry, is there a general

Page 54
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Page 55

under standi ng of the wi dth of the band of 10: 50: 40
frequencies that are used in a broadband 10: 50: 42
comuni cati on network? 10: 50: 44

A Sane answer. If one were to specify 10: 50: 45

such, you'd probably find an application where that 10:50:51

wasn't the case. 10: 50: 55
Q So it's your opinion that dependi ng on 10: 50: 56
who you talk to, sonmething that is a broadband 10: 50: 59

network in the eyes of one person would be a narrow 10:51:04
band network in the eyes of sonebody el se? 10: 51: 08
MR. RIFFE: Objection. M scharacterizes 10: 51:12

testi nony. 10: 51: 13
THE WTNESS: |It's possible. 1It's sort 10: 51: 17

of like the word "advanced." What's advanced to 10:51:19

one person could be basic to the other. And it 10: 51: 23

m ght be a nice way of selling a product. 10: 51: 26

BY MR. HALVERSON: 10: 51: 28
Q In the coax context, does broadband have 10: 51: 29

a general understanding in the industry? 10: 51: 32
MR. RIFFE: Objection. Speculation. 10: 51: 35

THE WTNESS: | don't know if it has a 10: 51: 50

specific definition, no. 10: 51: 51

BY MR. HALVERSON: 10: 51: 56
Q How about in the tw sted pair context? 10: 52: 07

MR. RIFFE: Objection. Specul ation. 10: 52: 10
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Page 56
Form 10: 52: 11

THE W TNESS: It would be the sane. It's 10:52:18

sort of like words |ike dark and |ight. 10: 52: 19

BY MR. HALVERSON: 10: 52: 24
Q And for those two questions about 10: 52: 24
broadband in the context of coax and tw sted pair, 10: 52: 27

your answers apply to both approxi mately 2000 when 10: 52: 31
you started at UVA as well as today? 10: 52: 33
A Yes. 10: 52: 36

Q Go to paragraph 102 of your decl aration, 10: 52: 40

it's page 57 at the bottom Let ne know when 10: 53: 07
you' re there. 10: 53: 18
A Par agraph 1027? 10: 53: 18
Q 102, yeah. 10: 53: 21
A Ckay. 10: 53: 40

Q So the second sentence there says: Both 10: 53: 41

references are anal ogous art because they are in 10: 53: 43
the same field of endeavor as the '249 Patent, 10: 53: 46
i.e., broadband networks. 10: 53: 51
Do you see that? 10: 53:51

A | do. 10: 53: 52

Q VWhat do you nean there? 10: 53: 53

A. Not narrow band networks. 10: 53: 57

Q Al right. What are you excl udi ng? 10:54:01

MR. RIFFE: Objection. Foundation. 10: 54: 06
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1 THE W TNESS: A narrow band net wor k. 10: 54: 12
2 BY MR, HALVERSON: 10: 54: 13
3 Q And in your mnd, how do you define what 10: 54: 13
4 a narrow band network is? 10: 54: 16
5 A It's narrower than broadband. 10: 54: 18
6 Q So if presented with a network, how do 10: 54: 22
7 you tell whether or not it falls within the sane 10: 54: 29
8 field of endeavor as the '249 Patent? 10: 54: 32
9 MR. RIFFE: Objection. Foundation. 10: 54: 48

10 I nconpl ete hypothetical. 10: 54:51

11 THE WTNESS: | think what |'ve done and 10: 55: 06

12 what one would do, is to |look for sim/lar 10: 55: 10

13 probl ems. You know, what's notivating the work? 10:55:12

14 Are there ideas in one that are fully expl ained 10: 55: 18

15 in the other? Are there problems in one that 10: 55: 23

16 could be solved with existing nethods of the day 10:55:27

17 and comruni cations? 10: 55: 30

18 That's a good place to start. 10: 55: 32

19 BY MR. HALVERSON: 10: 55: 52

20 Q Is there anything el se you would do to 10: 55: 52

21 figure out whether or not sonething fell in the 10: 55: 55

22 same field of endeavor as the '249 Patent? 10: 55: 59

23 A | mean, you would certainly |ook at the 10: 56: 04

24 ref erences. 10: 56: 15

25 When one | ooks at, for exanple, the '249 10: 56: 15
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Patent, you see the ADSL/VDSL textbook reference,
you see the DSL textbook reference.

Basically a patent can't have all the
details in the world.

And what the inventor of '249 is saying,
hey, if you need nore explanation on sone of these
nodul ati on schenes that are brought forth by DSL,
| ook at these two textbooks. So that's one way.

Can | keep going?

Q Sur e.
A So you |l ook for nmentions of simlar
t echnol ogy.

For exanple, Anit nentions both cable
nodens and DSL nodems, DSL nodems in his patent.

And if one wanted to know nore about DSL
nmodul ati on, why not | ook at the DSL-Book. That
makes sense. O nore advanced versions,

ADSL/ VDSL- Book. So | ooking for the particulars,
| ooki ng at the problens, |ooking at the area.

And | m ght nmention when | teach these
nmodul ati on schenes, for exanple, QAM | call it
QAM | don't teach it with regard to a certain
physical |ayer nmanifestation, | just teach QAM

And can you use that in cable nodenf?

Sur e.
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Page 59

Can you use it in twisted pair? Sure. 10: 58: 26
But those details aren't really rel evant 10: 58: 28
to teaching the nodul ati on. 10: 58: 30

Q And you used cabl e nodemthere. When you 10:58:32
used cabl e nodem there, were you inplying a coaxial 10:58: 36
cabl e nodenf 10: 58: 41
A Yes. Thank you. 10: 58: 42
Q So when you teach QAM the physical layer 10:58:42

mani f estati on doesn't matter. \Whether or not it's 10: 58: 50

over twisted pair or coax doesn't inmpact how you 10: 58: 54
teach QAM is that right? 10: 58: 58
A That is totally correct. 10: 59: 03

And | nmight say that that is atie, QAM 10: 59: 05
t hat bi nds between Anit and VDSL/ADSL, and Anit and 10:59:10

DSL, and Amit and Jacobsen, is the common ground of 10:59:17

that QAM which | guess can be pronounced QAM or 10: 59: 24
QAM 10: 59: 29
Q Are you famliar with 802.117? 10: 59: 31
A | am 10: 59: 36
Q VWhat is 802.117 10: 59: 37
A It is a wireless standard of the |EEE, 10: 59: 38
the Institute of Electrical and El ectronics 10: 59: 43
Engi neers. 10: 59: 47
Q We refer to that as W-Fi ? 10: 59: 47

A. Right. And as you know, there's a bunch 10: 59: 50
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Page 60

1 of letters after that, so a bunch of different 10: 59: 52
2 mani f est ati ons. 10: 59: 54
3 Q And those letters correspond to different 10:59:55
4 versions of that standard? 10: 59: 58
5 A. Correct. 11: 00: 00
6 Q They have progressed over tinme dating 11:00: 00
7 back to the '80s? 11: 00: 02
8 A. | guess | first |l earned about it in the 11: 00: 06
9 early '90s. 11:00: 11
10 Q In school or at work? 11: 00: 16
11 A Probably at the University of Texas. 11:00: 18
12 Q Does W -Fi use QAM? 11: 00: 23
13 A Yes. 11: 00: 28
14 Q What ot her kind of networks use QAM? 11: 00: 29
15 A Poi nt-to-point networks. You m ght want 11: 00: 34
16 to communicate a nmlitary nmessage point to point 11:00: 40
17 rather than broadcasting it to the world. 11:00: 45
18 W see it here in the references that | 11: 00: 50
19 brought to the table. W see it in cable TV. W 11: 00: 55
20 see it in DSL, which basically is an internet 11:01: 00
21 service to renote areas of the world. It's fading 11: 01: 04
22 fast and becom ng not relevant or irrelevant. 11:01: 07
23 Those are a few. 11:01:12
24 Q Can you flip to Amt. 11:01: 14
25 A. | can. 11: 01: 27
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1 Q I want to ask you a couple of questions 11:01: 27
2 about Amit's discussion on dual frequency node. Do 11:01:30
3 you recall that portion of Amt? 11:01: 35
4 A No. 11: 01: 39
5 Q We'll get there. So is it fair to say 11:01: 40
6 that Amit is a coax cabl e-based medi um reference? 11: 01: 50
7 MR. RIFFE: Objection. Legal conclusion. 11:01:58
8 THE WTNESS: Well, one thing |I'd just 11: 02: 04
9 mentioned earlier in our discussion is that 11: 02: 08
10 Amit -- Amit admits that there are a variety of 11:02: 14
11 devices in the home, sone of which could be DSL, 11: 02: 18
12 which | think you would consider tw sted pair, 11:02: 22
13 and sonme of which could be CATV or cable TV, so 11: 02: 25
14 there's a m xture. 11: 02: 30
15 And by the way, CATV is one of those 11:02: 32
16 acronynms. We call it cable television but it 11:02: 36
17 really started as community access television. 11:02: 39
18 So in any case, Amit admits that there 11:02: 42
19 are several technol ogies inside the hone. 11:02: 48
20 BY MR. HALVERSON: 11: 02: 50
21 Q And so if you look in the background of 11:02:51
22 Amit in colum 1, starting at about line 30. And I 11:02:53
23 apol ogi ze, when | say colums and |lines, you 11:03: 03
24 understand what |'mtal ki ng about in a patent, 11:03: 05
25 right? 11: 03: 08
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A Yes.

Q So if you look at Amt in Colum 1 at
about |ine 30, down through the rest of the
background, so through 230, so approximtely the
entirety of the background, Anmit describes a nunber
of honme networking solutions that existed. |Is that
fair?

A. Compl etely fair.

Q Then if you go to the sunmary of the
invention, it's tal king about cable infrastructure.

Is that fair? So we're |ooking at colum 2,

line 35.
A That's fair, as well.
Q So is there anywhere in the summary of

the invention or the detail ed description of the
invention of Anmit that refer to a physical nedium
ot her than coaxial cable?
MR. RIFFE: Objection. Legal concl usion.
THE W TNESS: Yes.
BY MR. HALVERSON
Q And what are you | ooking at?
A One exanple | just started reading is
line 51 of columm 2 refers to propagation by air,
t el evi si on ant enna.

Q And is that describing how Amt
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Page 63
propagates its signals throughout the system of 11: 05: 34

Amit or how the signals arrive at the home that is 11: 05: 38

described in Amt? 11: 05: 41
A The latter. 11: 05: 43
Q So maybe we can short circuit this a 11: 05: 47
little bit. |If you go back to the Figure 2 of Amt 11:05:50
depicts a network; is that fair? 11: 06: 01
A Fair. 11: 06: 07
Q So there's an input into the network at 11: 06: 07
201 -- or -- yeah, pardon ne. Let nme start over. 11:06: 11

There is an input into the network at 201 11:06:15

and it cones fromthe regional cable TV or, | 11: 06: 19
forgot what you had called it, cable access 11: 06: 26
tel evi sion? 11: 06: 29
A Community access. 11: 06: 29

Q Community access tel evision. 11: 06: 31

And that's a signal that conmes in from 11: 06: 34

sonmewhere else; is that right? 11: 06: 36
A True. 11: 06: 37

Q And then there are a nunber of devices 11: 06: 38
connected to a splitter, and those appear in the 11: 06: 43

m ddl e of Figure 2, VCR, TV set, all the way down 11: 06: 46

that columm, right? 11: 06: 50
A. Exactly. 11: 06: 52
Q And so those devices are connected to the 11:06:54
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RF splitter via, in this exanple of Amit, coaxial
cables, right?
MR. RIFFE: Objection. Foundation
THE W TNESS: Correct. But as |long as
you're in Figure 2, you can see there's a
twi sted pair connection to the phone 215, which
I think you would agree is not a coaxial cable.
BY MR. HALVERSON

Q And if you go just one box | ower than
that, you see a wireless |link between the wireless
phone and the notebook/PC in the right-hand col um,
and the wirel ess access point |abeled as Bl uetooth
207 in the mddle colum, right?

A I think we make a good team Yes.

Q So there are things to the right of the
net wor k devi ces 204, 205, 206, 207, and 212. You'd
agree with that, right?

A. I guess | need you to repeat that
questi on.

Q There are things, devices, to the right
of the network devices 204, 205, 206, 207, and 212.
You woul d agree with that, right?

A. Yeah, there's sone term nals.

Q And when you are characterizing Amt in

your declaration as far as termnals, are you

Page 64
11: 06: 57
11: 07: 07
11: 07: 10
11: 07: 13
11: 07: 15
11: 07: 18
11: 07: 21
11: 07: 24
11:07: 25
11: 07: 29
11: 07: 33
11: 07: 37
11:07: 41
11: 07: 43
11: 07: 45
11: 07: 50
11: 07: 57
11: 08: 00
11: 08: 01
11: 08: 02
11:08: 05
11: 08: 12
11: 08: 14
11: 08: 17

11: 08: 28

Veritext Lega Solutions

WWw.veritext.com

Page 64 of 170

888-391-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page 65
referring to 204, 205, 206, and 207, that colum? 11: 08: 30

I did not intentionally |eave off 212, so also 212. 11:08: 36

O are you referring to 211, 208, 215, 209, that 11: 08: 40
ri ght-hand col unm? 11:08: 46

A Generally, inmy -- if | recall 11:08: 48
correctly, my claimby-claim 11:08: 52

[imtation-by-limtation analysis | amreferring to 11:08:55

204, 205, 206, 207, and 212 as coupled to the 11: 08: 59
splitter. 11:09: 04

Q And so the network of Anmit that you're 11:09: 06
analyzing is to the -- is inclusive of the nmiddle 11: 09: 10

colum, 204, 5, 6, 7, and 12. And the splitter and 11:09:15

filter to the left of that colum, but not the 11: 09: 23
stuff to the right? 11:09: 26
A | guess |'m not understandi ng why you 11: 09: 28
want to exclude the stuff to the right. 11:09: 31
Q So you had said that Amit is not 11: 09: 33
necessarily a coax network. And I'mtrying to 11:09: 37
figure out where that cane from 11: 09: 40
A. | think -- | know you're not trying to 11: 09: 47

ni scharacterize me, but | think what | would say is 11:09:50
that Amit admts the universe contains nore than 11: 09: 54
coax. And, in fact, in the network shown in 11: 09: 57
Figure 2, you see twi sted pair, and as you pointed 11:09: 59

out, you see wireless. 11:10: 02
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Q I f you know, can you transmt phone
signals over coax?

A You can.

Q So woul d you agree that Amt descri bes
two different enbodi ments, a connected hone
enbodi ment and a -- | think you used the phrase
single home -- bear with ne one second, yes,
connected hone and a single hone enmbodi ment?

A So within Anit, do you want to point me
to --

Q Colum 8. Approximately line 24. It's
the little table there.

And then I'll direct you back to
colum 7, line 12 through 15. And then further
down in colum 7, at approximately line 24, and
then the subsequent couple of indented paragraphs.
MR. RIFFE: Objection. Conpound.

BY MR. HALVERSON

Q And so once you' ve skimred those, let ne
know.

A " ve ski mmed.

Q So woul d you agree that Anmit describes

two inconpatible enbodi ments?
A No.

Q Why ?
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A | see two nodes.
Q And can a network operate in both of
t hose nodes at the same tinme?

MR. RIFFE: Objection. Form Inconplete
hypot heti cal .

THE WTNESS: Well, earlier in Amt
there's certain elenments that he describes as
common to both nodes, |I'mdefinitely
unconfortabl e using the term "enbodi nent," such
as, just off the top of ny head, the splitter
and the notch filter.

BY MR. HALVERSON

Q So perhaps | should start over. |'m not
trying to inpose a word choice that you're not
confortable with, so |I'm happy to not use
"enmbodi nent . "

Is it fair to say that the two
operational nodes of Anmit, single honme operation
mode and connected hone operation npode, cannot be
t he operation node of a single home network at the
same time? And there when | say "single hone
network," I'mnot referring to the single hone
operation node, but an exanple of a network

MR. RIFFE: Objection. Inconplete

hypot hetical. Foundati on.
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THE WTNESS: So | would go back to the
line 24 where it says the HoneCN supports two
operation nodes. So it supports both operation
nodes.

So can it be both? It seens |ike yes.

BY MR. HALVERSON

Q Al right. So can you go to colum 20

for ne.

A Okay.

Q And feel free to | ook wherever you want,
but there is a sentence at colum 20, |line 15, that

begi ns, "The two frequency node."
Do you see that?
A. | do.
Q And then the two paragraphs later refers
to a dual frequenci es node.
Do you see that?
A | do.
Q Is it your opinion that those are two
ways of referring to the same concept?
MR. RIFFE: Objection. Legal concl usion.
THE WTNESS: It |looks like it's sort of
a coarse version of the frequency donmin

nmul ti plexing that we tal ked about earlier.
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BY MR. HALVERSON: 11:16: 46
Q What do you mean by that? 11:16: 46
A. So Amit says in colum 20 that in this 11: 16: 48
two frequency node, transm ssion occurs in a 11:16:53

certain band, 900 to 906 nmegahertz, and reception 11:17:00
occurs in a different band, 910 to 916 megahertz. 11:17: 06

And basically that's a crude version, if 11:17:12

you will, of what we tal ked about earlier of 11:17: 18
splitting up frequency bands and using them for 11:17: 22
di fferent conmuni ques, if you will. 11:17: 25

Q So nmy understandi ng of what two frequency 11:17:31

nmode in Amt is -- and perhaps you can correct ne 11:17: 33
where you think |I'm going astray here -- a signal 11:17: 36
is transmtted froma device, HCNU2, to a second 11:17: 40

devi ce, HCNU3; and the signal that |eaves HCNU2 is 11:17: 48
carried in one channel and is transferred to a 11:17:58
di fferent channel before it arrives at HCNU3 by a 11:18: 01
transponder nodul e. 11:18: 08

And Amt -- well, is that consistent with 11:18:11

your understandi ng of what this two frequency node 11:18:16

is? And so -- I'"'msorry, go ahead. 11:18:19
A | guess with the addition that so when 11:18:31
HCNU transfers to the transfer -- to the 11:18: 35

transponder nmodul e, there's sone sort of frequency 11:18: 39

change fromthe upstream frequency to the 11:18: 48
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Page 70

downstream frequency. And then it can get HCNU3 -- 11:18:55
can be received at HCNU3 it says with no echo. 11:19:03
Q And so | agree with that. 11:19: 14

My question is, is the frequency change, 11:19: 16

do you agree that that neans that the frequency 11:19: 21
that the signal |eaves HCNU2 is not the sanme 11:19: 25
frequency that is received by HCNU3? 11:19: 29
And specifically |I'mlooking at, you 11:19: 34

know, a couple lines further down. That's what | 11:19: 36
understand line 32 to be getting at. 11:19: 40
A I think that's an entirely reasonabl e 11:19: 46

i nterpretation. 11:19: 48
Q Do you know how that elininates an echo? 11:19: 49

A Yes. 11:19:55

Q How? 11: 20: 01

A So if you're transnmitting on one band and 11:20:04

listening on another, you don't have to worry about 11:20:09

echos from your transm ssion being -- interfering 11:20: 13
with the signal that's received. 11: 20: 21
Q Soit's not that it elimnates the echo, 11: 20: 23

it's that the echo is not part of what the receiver 11:20:26

is looking for in the receive signal? 11:20: 30
A. It's not what the receiver listens to, 11: 20: 33
correct. 11: 20: 36
Q Is this two frequency node or dual 11: 20: 36
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frequenci es node of Amt sonething that exists in
Amit's single home node, connected honme node, or is
it uncertain as far as you can tell?

A M. Hal verson?

Q Yes, sir.

A Is that right?
Q It is.
A. " mnot finding anything on that. Do you

want to help me?

Q I"mnot sure that it is. | haven't found
it either.

A Okay.

Q I would tell you if I did. But as far as
I can tell, it doesn't specify. And |I'mnot sure

if there's sonme description somewhere that one
would rely on to figure that out or not. But if
you're not aware of one, then that's fine.

A "' m not aware.

Q Whul d you agree that Amt -- sorry. One
second. Ask a precursor question.

So the transponder nodule in this dua
frequency node of Amt, is that a different
conponent or at |east different portion of a
conponent than the notch filter of Amit?

MR. RIFFE: Objection. Foundation
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BY MR. HALVERSON

Q And in the interest of full disclosure,
if you ook at 20, line 49.

A Beautiful. So yeah, they're nentioned
separately where it says the transponder nodul e can

be inserted with a notch filter and with an

amplifier.
Q So they are different -- when | say
"conmponents" here, I'mnot trying to say that they

are different boxes, but they are different
conponents, could be within the same box, but they
do different things, they are -- they can be
mut ual Iy excl usive?

A. | agree with that. And Figure 20 shows
t he transponder nodule in a box. And Figure 7
shows the notch filter in a box.

And the fact that the transponder
solution is present doesn't negate the fact that
Amt has the notch filter 707.

MR. HALVERSON: | believe we've been

goi ng about an hour.

MR. RI FFE: Yeah.

MR. HALVERSON: Take anot her five-,

ten-m nute break.

(Recess taken at 11:25 a.m, proceedings
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resuned at 11:35 a.m)
BY MR. HALVERSON
Q Wel cone back, Dr. Acton.
A Thank you.
Q Wul d you agree that Amit does not talk
about the use of OFDMin its network?
MR. RIFFE: Objection. Legal concl usion.
THE W TNESS: What Amit tal ks about in
colum 8, for exanple, line 30, is QAM which
we' ve tal ked about this norning, such as the QAM
use in the OFDM schenme of ADSL/VDSL or in the
DMI scheme of Jacobsen
What he al so tal ks about is different
nmodul ati on net hods, as we've nmentioned. And
somewhere he tal ks about frequency donmin
nmul ti pl exi ng.
BY MR. HALVERSON
Al so col um 87?
Al so colum 8. Thank you.

45.

> O > O

45. Thank you very mnuch.

And does he nention OFDM explicitly? No.
Q And there's nothing about the QAM

references in colum 8 that is unique to QAM on an

OFDM network versus any other kind of network
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Page 74

right? 11:37:16
A QAMis QAM | think we covered it. It's 11:37:22
quadrature anplitude nodul ation. Quadrature is 11:37: 24
QUADRAT-URE 11: 37: 30
Q Doing great with the acronyns today. 11:37:35
A Thanks. 11:37: 40

Q And | believe we had gotten to the point 11: 37: 44

where it was your opinion that DMI and OFDM were 11: 37: 48
the sane thing. But there's nothing in here that 11:37:52
tal ks about -- in Amt that tal ks about DMI either, 11:37:54
ri ght? 11: 37:59

MR. RIFFE: Objection. Legal conclusion. 11:37:59
THE WTNESS: | would say aside fromwhat 11:38:04
we nentioned, including FDM as you pointed out 11: 38: 07
on line 45 of colum 8, which divides up 11:38: 13
frequenci es. 11:38:17
And the problens that Amit is |ooking at, 11:38:19

i ncluding reflection; both Anit and Jacobsen say 11:38:22

they're doing what they're doing because of 11:38: 29
problenms with reflection. 11:38: 31

And if you wanted to find a specific 11:38: 33
answer to that problem rmaybe you'd | ook at 11:38:35

Jacobsen or nmaybe you' d | ook at one of the DSL 11:38: 39

references that teach you how to do FDM 11: 38: 42
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Page 75
BY MR. HALVERSON: 11: 38: 58
Q And so for OFDM you said does he nention 11:38:58
OFDM explicitly, and then said no. 11:39: 03
Is there sonething about DMI that causes 11:39: 04

you to give a different answer, or would you agree 11:39:09

that Amit does not nention explicitly DMI? 11:39:11
MR. RIFFE: Objection. Asked and 11:39: 15

answer ed. 11:39: 19
THE W TNESS: Anmit doesn't nmention DM. 11:39: 25

It just nmentions the problemw th reflection and 11:39:27

i nperfect channels, which one mght |look to 11:39: 30
Jacobsen or DSL to find a solution. 11:39: 34
BY MR, HALVERSON: 11:39: 35

Q And so the FDM -- go back to colum 8 in 11: 39: 37

Amt . The FDM nentioned in colum 8 at line 45 is 11: 39: 41

done only in the connected hone operation node, 11: 39:52
right? 11:39:52
A That's what it says on line 47. 11:40: 16

Q And that's because that assignment cones 11:40: 18
fromthe head end, right? And by "assignnent," | 11: 40: 22
mean the assignnent of the frequency for a given 11:40: 25
home net wor k. 11:40: 29
MR. RIFFE: Objection. Foundation. 11:40: 30

THE WTNESS: |It's done by the nmanagenent 11:40: 39

system which | think is reasonable to call the 11:40: 41
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head end.

BY MR. HALVERSON

Q W were talking a little bit earlier
about the DSL textbooks. And | forgot what you
said. But do you recall when the ADSL standard was
finalized and adopted?

| don't believe it was in that table.

But it did -- in the right-hand colum of that
table that we were tal ki ng about on page 14, |
think it's 14, it did say that it was an adopted
standard or a finalized standard.

A. So one can surm se, based on the
publication date of 1999, that it was before that.

Q Do you know when before that?

A No.
Q VDSL, in that sane table, still an
under devel opnment thing -- that's an awful word.

Let me try it again.
VDSL, in that sanme table, is still an
under devel oped communi cati on net hod.
Do you know i f that standard was ever
finalized and adopted?
A And what do you nmean by "adopted"?
Q That's a fair question.

So the right-hand columm of this table on
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page 12 of the textbook, excuse ne, is |abeled
St andar di zat i on.

Do you see that?

A Yes.
Q What does that nean?
A. It neans that a standards body has issued

a final standard.

Q And so do you know whether a final
standard for VDSL was ever issued by a standards
body?

A | believe it was. | can't say when. But
the methods that I'mciting in both of these
t ext books are published before the tine,
regardl ess.

And | don't know if I'mshort-circuiting

t he question, but the nmethods are there.

Q And | guess -- | think we m ght be
tal ki ng past each other. | think what you are
saying there -- and feel free to correct nme if you
di sagree or | mscharacterize -- but you're saying

that the things that you rely on are part of the
t ext book and the textbook was published?
A. Correct.
Q My question is different. And it's just,

do you know whet her or not a standard setting body
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Page 78

ever issued a standard -- a textual standard 11: 44: 24
outlining how the operation of VDSL should go in 11: 44: 28
order to qualify as VDSL for interoperability 11: 44: 33
pur poses? 11. 44 38
A | don't. 11:44: 39

Q And you woul d agree that -- well, never 11: 44: 40

m nd 11: 44: 40
What is DSL? 11: 44:52

A It's another one of these acronynms that | 11:44:53

was telling you about that have nultiple meanings. 11: 44: 57
It's digital subscriber line. But originally do 11: 44:59
you know that it was actually digital subscriber 11: 45: 04
| oop? And we tal ked about |oops earlier. | didn't 11:45:06

know we were going to talk about loops. So |I don't 11:45:10

know i f that's enough. 11:45: 14
Q It is for now. 11:45: 15
Digital subscriber line, what is that? 11:45:19

A So here's the basic idea. You're in 11: 45: 25

rural Virginia, |like we are right now. And Contast 11:45:29
or AT&T or Cox doesn't feel like you're worth it to 11:45:35
| ay cable and deliver internet to your home. But 11: 45: 40
the U S. Government, by |aw, says that you have to 11: 45: 44
have tel ephone service. 11:45: 49

So brilliant people at Bell Labs and 11: 45:50

ot her places, including overseas in Britain and in 11: 45: 55
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Page 79
Israel, canme up with the idea of using the 11:46:01
tel ephone lines as data |ines. 11: 46: 05

And as we nentioned before, you know, you 11:46:07

m ght get around 5 kil ohertz of bandwidth. So if 11:46: 10
you can afford it, why not use nultiple tel ephone 11: 46: 14
l'ines. 11: 46: 18

And so in DSL, there are digital 11:46: 18
conmuni cati ons over the subscriber line and those 11: 46: 20
lines could be nultiple. 11: 46: 24

And | can go farther if you want. 11:46: 26

Q Let's go farther. So is DSL -- not ADSL 11: 46: 37

or VDSL or any of the other ones in the table -- 11: 46: 47
but is DSL a standard? 11: 46: 50

A It's a good question. And maybe | should 11:47:20
say | shouldn't specul ate. 11:47:58

Q And then so you had said, you know, using 11:48:10

tel ephone lines as data lines in your description 11:48: 15
of what DSL is. 11:48:18

And so is DSL sinply the idea that you 11:48: 20
send data over a tel ephone line or is there a 11: 48: 23
mechani sm by whi ch DSL operates that is the 11: 48: 28

defining feature of DSL, or what is it that DSL is? 11:48:31
MR. RIFFE: (Objection. Conpound. 11:48: 39
THE W TNESS: Al so a good question. And, 11:48:45

you know, we've been tal king about two textbooks 11:48:49
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Page 80
t oday, DSL-Book and ADSL/VDSL book. 11: 48: 53
And so for nme to put in a phrase or one 11: 48: 56

sentence what DSL is, is probably going to leave 11:49:00

somet hi ng out. 11:49: 06
But |I like the question, and I'll say at 11:49:09
a bare mnimumit involves tel ephone I|ines, 11:49:12

whi ch we' ve di scussed earlier in the norning as 11:49: 17

twisted pair. It involves digital data. So it 11:49:19
definitely involves data, and those data are 11: 49: 25
digital. 11:49: 27

It has an aspect of reaching the 11: 49: 32
consuner. It's not a conpany-to-conpany 11.49: 37
technology. |It's a conpany-to-consumner 11:49: 40
technol ogy that makes use of the PSTN, which I 11:49: 44

think is public switch tel ephone network. And 11:49: 49
we call that, as well, POTS, plain old tel ephone 11:49:52
system 11:49: 58

As we've di scussed and as you' ve read, 11:50: 00
there's a variety of nodul ation schemes used in 11:50: 04
DSL, al nost the full ganmut of what was devel oped 11:50:08
in the '90s and before. 11:50: 13

There is error correction, which started 11:50: 15
in the '40s, but the error correction they used 11:50: 19
is from 1960, Reed- Sol onon. 11: 50: 22

What el se? Equalization. 11:50: 26
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That's a good start to your question. A
good office hours question, | think
BY MR. HALVERSON
Q Not a | ecture question.
Have you ever heard of DSL bei ng used as
the -- here's a better question

Is DSL a npbde of communi cati on?

A. | don't want to read anything extra into
"mode." But if you are just asking ne that out on
4th Street here in Charlottesville, |I'd say yes.

Q And so have you ever seen or heard of DSL

being the nobde of comrunication used in a |loca
net wor k?

A. VWell, Amt nmentions DSL nodens in
conjunction with his hone network. That's one.

Q And in that context, the DSL npbdemis the
source of information from outside the home, not
describing how the | ocal area network is
configured, right?

MR. RIFFE: Objection. Foundation
THE WTNESS: | guess |'m having trouble
unpeel i ng your question.
BY MR. HALVERSON
Q So you had said when we were talking

about what DSL was, it's a conpany-to-consuner
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Page 82
technol ogy that nmakes use of the PSTN or POTS. And 11:52:55
so that, to ne, is outside the hone. PSTN is the 11:53: 00

network that exists from soneone's house to soneone 11:53:05

el se' s house. 11:53: 08
But you woul dn't characterize anybody's 11:53:09

home network as a PSTN, right? 11:53:12
A | think we're getting at sonething we can 11:53:19
agree on. | definitely wouldn't consider anyone's 11:53: 21
home network to be a PSTN. 11: 53: 24
Q And so DSL, insofar as -- what | was 11:53: 27

trying to set up is what | was asking what DSL is. 11:53: 31
But DSL is a communi cati on nechanismthat 11:53:34

is used over the PSTN to allow for nore data to get 11:53:39

to a subscriber's home if the tel ephone conmpany 11:53: 44
isn't going to give thema cable line, right? 11:53: 49
A. Or sone ot her conpany. 11:53:53

Q But DSL is not a technology that would be 11:53:59

used to communi cate within your honme; you would not 11:54:03

set up a DSL network in your house, right? 11:54: 06
MR. RIFFE: Objection. Speculation. 11:54: 11

THE WTNESS: | nmean, you could say the 11:54:13

sane thing about cable TV. But until the 11:54: 15

i nvention of Amt and the invention of the '249, 11:54: 18
which cane a little later, that wouldn't be the 11: 54: 22

initial description, no. 11: 54: 26
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Page 83
BY MR. HALVERSON: 11:54: 37
Q I want to go back to that DSL nodem in 11:54: 37
Amit. \ere are you pointing so that we can get on 11:54:43
t he sane page, literally? 11:54: 47
A Okay. It's in colum 1 at |ine 25. 11:55:16

Q And so before when we were talking about 11:55: 23

colum 1, that was the background aspect of the 11: 55: 26
Amit patent, right? 11:55: 30
A Ri ght . 11:55: 33
Q So here, in colum 1 it is listing out 11:55: 34

devi ces between which a honme network nmay exist; is 11: 55: 40

that fair? 11: 55: 47
A Yeah. | think at line 17 and 18 it says: 11:55:47

Honme networks will connect between conputing 11:55: 52
devi ces. 11:55: 55
And then it goes on to say entertai nment 11:55:55

devices, |10 devices, and nodens, which are -- is 11:55: 59
where the DSL nodem cones in. 11: 56: 06
Q And the description of nodem actual ly 11:56:08
continues after that parenthetical and concl udes 11:56:11
with: That connect the hone outside. 11:56: 15
s that right? 11: 56: 16

A Yeah. 11:56: 17

Q And it's not your interpretation of Amt 11:56: 17

that the phrase "that connect the home outside" 11:56: 23
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applies to everything in that list, |ike the hone 11: 56: 26
appliances or |10 devices, right, just the noden? 11:56: 29
A. | think we can agree on this. The mbdem 11:56: 35
nodul ates and denodul ates and connects to the 11:56: 38
out si de. 11: 56: 44
Q And that's primarily used for, for 11:56: 44
exanpl e, connecting to the internet, right? 11: 56: 47
A. Connecting to the internet is one usage. 11:56:52
Q What el se, in 2000, were people using 11: 56: 54
nodens for? 11:56: 56
A You m ght connect to another | ocal 11: 56: 59

network. For exanple, if you worked at IBM-- and 11:57:14
this is way back in the '90s -- you mght dial up 11:57:19
the I BM system and then you woul d be connected not 11:57: 23
to the internet but to IBMs internal network. 11:57: 26

Q And so you could dial into another |ocal 11:57: 30

area network, but doing that would go over sone 11:57: 34
sort of public backbone of sorts, right? 11:57: 37
A. You woul d have to have sone nedi um of 11:57: 40
t ransm ssi on, yes. 11: 57: 43
Q Have you ever seen a tw sted pair-based 11:58:14

network, so the physical wire, that uses a splitter 11:58:17

as opposed to, for exanple, a switch or a hub? 11:58: 23
A | have not. 11:58: 34
Q The reason | ask is | know Ethernet 11:58: 39
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Page 85
splitters are a thing, but as far as | can tell 11:58: 42

they're not a thing that anybody uses for anything. 11:58:46

Is that generally fair? 11:58: 49
MR. RIFFE: Objection. Calls for 11:58:52

specul ati on. 11: 58: 57
THE WTNESS: | just don't understand the 11:58:57

guesti on. 11:58:59

BY MR. HALVERSON: 11:58:59
Q Have you ever used an Ethernet splitter 11:59:00

in any network that you' ve ever either analyzed or 11:59: 03

designed or built or |ooked at? 11:59: 05
A O used. 11: 59: 07
Q O used? 11:59:09
A. Yes. 11:59:10
Q You have. \Where have you seen an 11:59: 10
Et hernet splitter being used? 11:59:12
A | believe in our network room at UVA. 11:59: 16
Q Do you know what it does? 11:59: 25
A. It splits the signal. 11:59: 28

Q Do you know why a splitter versus a hub 11:59: 30

or a switch is used in that network room at UVA? 11:59: 33

A I f you had sufficient power, so in 11: 59: 36
general with a passive splitter you're going to 11:59: 39
| oose 60 dBe power. D-B-E neaning decibels, snmall 11:59: 47
d, big B. 11:59:51
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Page 86

So if you had enough power, you could 11:59:52

split maybe between two offices; otherw se you'd 11:59: 56
probably want to boost, like you said, | can't 11:59: 59
renmenmber the exact words you said. 12: 00: 03
Q Swi tch and hub? 12: 00: 05

A Swi tch and hub. 12: 00: 07

Q Do you know whet her or not an Ethernet 12: 00: 10

splitter is cheaper or nore expensive than a switch 12:00:17

or a hub? 12: 00: 23
A | do. 12: 00: 23
Q And? 12: 00: 24
A Cheaper. 12: 00: 25

Q The two textbooks, ADSL/VDSL and then the 12:00:25

DSL textbook -- and actually, forgive me for a 12:00: 41
second. 12: 00: 49

W were talking a little bit ago about 12: 00: 50
DSL networks, what it was, how they work, whether 12: 00: 53

or not you would use themin a local network versus 12:01:01

whet her or not they exist kind of out in the 12: 01: 05
broader wi de area network. 12: 01: 07
And | only asked the questions in the 12:01: 09
cont ext of DSL. 12: 01: 13
Is there a distinction between those 12:01: 15

answers that you gave with DSL and any of the other 12:01:17

flavors of DSL that are identified in that table in 12:01:22
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Page 87
t he ADSL/VDSL textbook, including but not linted 12:01: 30
to ADSL or VDSL? 12: 01: 33
MR. RIFFE: Qbjection. Form Conpound. 12: 01: 35
THE WTNESS: | don't think there's any 12: 01: 37

di stinction. But if you want to ask a specific 12:01: 38

guestion, you can. 12:01: 41

BY MR. HALVERSON: 12: 01: 45
Q Ei t her one of those two textbooks talk 12:01: 50
about the need to isolate different devices? 12:01: 53
A I was going to ask you if you wanted ne 12:02: 01

to read, but | don't even have the full textbooks 12: 02: 04
here. 12: 02: 07
Q As far as you know, does DSL care, any 12: 02: 07
favor of DSL care about device isolation? 12: 02: 13
MR. RIFFE: (Objection. Foundation. 12:02: 16

THE WTNESS: | don't know if you want to 12:02:22

point me to any opinion in my declaration that's 12:02:24

rel evant. 12: 02: 27

BY MR. HALVERSON: 12: 02: 28
Q " mnot sure you gave that opinion. I'm 12:02:29

just asking whether or not you are famliar with 12:02: 30
t hat . 12: 02: 33
A | can't say one way or the other. 12:02: 34

Q Anot her acronym for you. PSD, do you 12:02: 38
know what that one is? 12: 02: 46
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A Power spectral density.

Q What is power -- spectral or spectrunf

How confident are you that it's spectral ?

A Suprenely.

Q You're the professor; | believe you

What is power spectral density?

A It's a way of graphing the power
spectrum which basically shows the frequency

content in anplitude, really in power, for the

different constituent frequencies.
Q And so when you refer to a PSD, do you
refer to a PSD of a network? Do you refer to a PSD

of a nodul ati on schenme? How do -- what are you
characterizi ng when you' re describing the PSD?
A It could be as sinple as a signal or a

group of signals.

Q Anot her exhibit for you. 2001, which is,
| believe, nore pages from 1006
When you | ook at the cover of 2001, does

it look |like the cover of 10067

A Yeah, except for the quality of the

copyi ng.
Q Thank you for that.

If you go to the second page of each
t here.

yeabh, And then the second page of 1006.

Page 88
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Bear with me one second because those are
different. Here's a better way of doing it.
So if you ook at the first chapter of
1006, which is the open exhibit on your right hand,
yeah, right there where you're already at, at page
3. That is page 3, right? On the bottom
But if you flip to the next page of 1006,
page 4 of 1006, we see a page 2 up in the top
| eft-hand corner. Right?
A Where do you see page 2?
Q And so you flip the shoddy quality 2001 a
coupl e of pages, keep going, one nore, there.
Page 2, the bottomleft of the page that you're
| ooking at in 2001 | abeled 5 of 11 is the sane page
2 that you see in 10067?
MR, RIFFE: Objection. Calls for
specul ati on.
THE WTNESS: It |ooks the same, although
pi xi | at ed.
BY MR. HALVERSON
Q So where | want to go is the page 7 of 11
in the left-hand doc.
A. Page 77?
Q O 11 in the left-hand doc, which is

2001. There, we see a, albeit pixilated, PSD graph
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Page 90

for ADSL upstream Do you see that? 12:07: 11
A | do. 12: 07: 16
Q And | believe that's not part of 12: 07: 17
Exhi bit 1006. If you can find it in 1006, the 12: 07: 23
quality in 1006 is a nmuch higher quality, but I 12: 07: 26
don't believe there is a 111 in there. 12:07: 30
A You are correct. 12: 07: 41
Q So we're stuck with the pixilated 12: 07: 42
ver sion. 12: 07: 45

So this graph on page 111 or page 7 of 11 12:07:46
of 2001, describes theoretical and inplenentation 12: 07: 54

ADSL upstream PSD with a |linear frequency scale and 12:07:59

a |l og frequency scal e. 12:08: 05
Do you see that? 12:08: 07
A | do. 12:08: 09

Q And nmy understanding is the PSD is on the 12:08:17

Y axis of this and the frequency scale is on the X 12:08: 21

axis of this. 1Is that right? 12: 08: 25
A. Correct. 12: 08: 27
Q What do you neasure PSD in? 12:08: 28
A | don't want to conplain about your graph 12:08:32
again, but -- 12:08: 40
Q It's bad, | know. 12: 08: 40
A. Are they using decibels tinmes hertz? 12:08: 42
Q Is that a unit that you're famliar with? 12:08:50
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Page 91

A I would think it would just be decibels 12:08: 59
whi ch -- 12: 09: 01
Q s -- go ahead. 12: 09: 02
A Vhi ch woul d be the reasonabl e nmeasurement 12:09:03
of power. And it's relative, right, because the -- 12:09: 05
li ke, as you see, there's negative decibels. And 12:09: 11
so it's relative to the -- what's actually 12: 09: 16
transm tted. 12: 09: 21
Q And so in a signal, do you want a high 12:09: 22
PSD or | ow PSD for quality of receive signal? 12: 09: 27
A You want a high PSD portion. 12: 09: 31

Q And so this graph shows a band that has a 12:09: 36

hi gh PSD, |1 ooks to be in the roughly 10 to the 5th, 12:09:40

10 to the 6th range. See the flat cap portion of 12:09: 49
t he graph? 12: 09: 54

A. Agreed. It goes into the nmegahertz 12: 09: 55
regi on. 12: 09: 57

Q And then drops off pretty significantly 12: 09: 58
after that? 12:10: 02

A. And drops off pretty significantly after 12:10: 02

t hat . 12:10: 05

Q And then below or at a | ower frequency, 12:10: 06
the PSD is still low but it's still higher than it 12:10: 11
is at the particularly high frequencies to the 12:10: 16
right of that flat portion, right? 12:10: 19
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Page 92
A Are you tal king theoretical or PSD 12:10: 22
nmet hod? 12:10: 25

Q Just the solid black Iine which appears 12:10: 27

to be theoretical. Ah, | see. Yes, the 12: 10: 30
t heoretical PSD. 12:10: 32
A | guess the theoretical PSD goes off sort 12:10:36
of in a linear fashion on this logarithmcally 12:10: 41
scal ed graph of frequency. 12:10: 50
Q And it should be decibels over hertz? 12:10: 53
A Per hertz. 12:11: 20
Q Per hertz. According to Josh. 12:11: 21
A. Thanks, Josh. 12:11: 25

Q So you said the theoretical PSD goes off 12:11: 26

in a linear fashion. Can you point out where 12:11: 30
you're referring to when you say that? 12:11: 35
A. On the left side basically bel ow 12:11: 36

1 kilohertz. But it stays flat on the PSD nethod, 12:11: 52

which | haven't reviewed. 12:11: 45
Q Do you know what PSD nethod is? 12:11: 46

MR. RIFFE: Objection. Speculation. 12:11: 50

THE WTNESS: So on page 1 of 4 it 12:12: 11

describes it as a variation of DMI that we've 12:12: 17

been tal king about earlier. Discrete multitone. 12:12:21
BY MR. HALVERSON: 12:12: 26

Q It describes PSD as a variation of DMI or 12:12:26
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descri bes VPSD of a DMI-based systenf

A. Yeah, | think | |ike your description
better than ny initial description.

Q Anot her acronym for you. IS, famliar

with that one?

A. Yep.

Q What is it?

A. I ntersynbol interference.

Q And what is that?

A It's a problemthat plagues all digital

conmuni cati on systens.

Q What causes | SI?

A | rperfection.

Q I n what ?

A So I'll cite to sources that are rel evant

to our discussion today. One source is the

i nperfection of the channel. And we were just

| ooki ng at PSDs. There's obviously frequency
channel s that have higher signal-to-noise ratios
t han ot hers.

There's distortions in magnitude and
phase in those channels. They are inperfect
channels. And those inperfections |lead to one
synbol bl eeding into another in time. That is

i ntersynmbol interference.
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And the way these synbols are usually 12: 14: 27
t hought about are in ternms of constellations, 12:14: 33
little dots on the real imginary axis -- axis in 12: 14: 36
this case, A-X-1-S. That's one source. 12: 14: 41

And the other source is when | speak in 12:14: 48

this room you hear ny voice, but you also m ght 12:14:51
get an echo off that cabinet. And that's another 12:14: 58
source of IS, when you get reflections. 12: 15: 03

And Amit, as well as '249, teach us that 12:15: 07
reflections can be useful, but they could also be 12:15:10
hazar dous, which Amt and Jacobsen di scuss. 12: 15: 14

Q And so | SI over the channel is caused by 12:15:18
sone sort of inperfection on the channel, right? | 12:15:25
think that's what you said. 12:15: 31

Coul d be of the physical medium could be 12:15:34

some sort of outside influence. But it's not tied 12:15: 36

to the interaction of a given synmbol with sone sort 12:15:40

of outside device? 12:15: 46
A. So | didn't catch the last part. | was 12:15: 49
agreeing with you for a little while. 12: 15: 52
Q Where did you stop? 12:16: 01
A. Somet hi ng about outsi de devi ce. 12:16: 04
Q So I'SI over the channel is caused by some 12:16:06
sort of either degradation of the channel -- so if 12:16: 10
we're looking at a wire, there could be sone sort 12:16: 15
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1 of inperfection in the physical wire, there could 12:16: 17
2 be sone sort of radiation on the wire that 12:16: 20
3 interferes with the signals being transmtted 12:16: 24
4 across the wre. 12:16: 28
5 Are there any other things that could 12:16: 32
6 cause the inperfection that you identified on the 12:16: 33
7 actual channel ? 12:16: 38
8 A. Yes. 12:16: 40
9 Q What el se? 12:16: 40
10 A Jacobsen identifies interference from 12:16: 41
11 ot her sources, including amateur radi o operators 12: 16: 44
12 t hat she calls ham radio. 12:16: 49
13 Q And so | would consider hamradio to be 12:16: 53
14 some sort of external radiation. 1Is there sonme 12:16: 55
15 distinction that you are drawi ng between radiation 12:16: 58
16 on the wire that interferes with the signal and the 12:17:02
17 sort of hamradio interference? 12:17: 04
18 A. Yes. 12:17: 07
19 Q What ? 12:17: 07
20 A. As you said, one conmes from outside 12:17: 09
21 sources and one cones fromthe medium or the 12:17:10
22 channel . 12:17:14
23 Q What cones fromthe channel if we're 12:17: 19
24 | ooki ng at radiati on and ham radi o signal s? 12:17: 24
25 A Well, we're trying -- 12:17: 30
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Page 96
MR, RIFFE: Object to form 12:17: 31
Go ahead. 12:17: 34
THE WTNESS: We're trying to transmt a 12:17: 34
signal, and the -- | like to think of the 12:17: 38
frequency domain. The signal is distorted by 12:17: 45

the channel, but at the same tine it could al so 12:17: 52

be distorted by an interfering source. | don't 12:17: 56
know i f we're tracking together. 12:18: 00

BY MR HALVERSON: 12:18: 01
Q So | agree with you on that. You can 12:18: 02

have sonet hing outside of the wire that sends radio 12:18:04

frequency waves and they can interfere with 12:18:11
what ever i s happeni ng on your copper line. 12:18: 14
And that, in my mnd, is radiation. 12:18: 16

That's a signal that radi ates out over the air and 12:18: 23
can interfere with what's going on there. That can 12:18:28
be caused by a radi o broadcast, it could be caused 12:18: 30

by |i ke, you know, right-hand rule, magnetic waves. 12:18:35

These are all external radiations that can 12:18:41
interfere with the signal on the line. 12:18: 46
But you had said that this hamradio is 12:18: 48

different than that. And |I'm wondering what it is 12:18: 58

about that or maybe we're m sunderstandi ng each 12:19:00
ot her. 12:19: 03
But is there sonething about ham radio 12:19: 04
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that you think is different than other external 12:19: 05
radi o sources? 12:19: 09
A It would be an external radio source. 12:19: 09
Q Ckay. And hamradio is just |like a 12:19: 12

hobbyi st in their basenent with an antenna on their 12:19:15
roof and they're talking to somebody 12 states over 12:19:20
because they like the building of the radio and all 12:19:22

of that fun stuff, right? They're |like hobbyists? 12:19: 25

A Right. And they're given access to 12:19: 28
actual ly broadband frequenci es. 12:19: 34
Q Br oadband one word or two words? 12:19: 34
A One as an adj ecti ve. 12:19: 37
Q Are they given access to a broad space 12:19: 41
band of frequencies or are they given access to 12:19: 46

br oadband frequencies, or are those the sane thing? 12:19:51
MR. RIFFE: Objection. Conpound. 12:19: 55

THE WTNESS: |It's a broad spaced band of 12:19:55

frequencies, and there's power limtations 12:20: 01
t herein, of course. 12: 20: 02
BY MR. HALVERSON: 12:20: 21

Q So you said there are ISl considerations 12:20: 21

in all forms of communication, all forms of -- 12: 20: 24
sorry. 12: 20: 29

What ki nd of comuni cati on nediunms are 12: 20: 32
i npacted by 1SI? 12:20: 34
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A Di gital communi cati ons.

Q That's because it inmpacts whether or not
one constellation bunmps into or interferes with
anot her constellation?

A | agree if you're using constellations,
yes.

Q Can you have ISl interference if you're

not using constellations?

A Yeah.

Q How?

A Let's try an acronym ASK, that's --

Q Okay.

A -- anplitude shift keying. So you have

no constellation, basically you have one frequency.
You turn it on, that's a 1. You turn it off,
that's a zero. And if they bleed into one another,
you're in trouble.

Q Do you know the operating frequencies
that are used for ham radi os?

A. | didn't hear the end of your question.

Q Do you know the operating frequencies
that are used for ham radi 0s?

A Ckay. | didn't know if you said ham or

I know that fromthis patent work that
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they overlap with CATV.

Q Do they overlap with DSL?

A. | can actually answer that question.
Yes.

Q Do you know -- so given those two data
points, do you know what those frequencies are?

A | thought the range was nentioned in the

Jacobsen reference, and | recall -- oh, here we go.

So I'mon Jacobsen 306. And she says ham

signals -- I"'min first full paragraph -- ham

signals can vary fromfewer than a hundred hertz to

several nmegahertz.

Q And what's her source for that?

A. The source is reference number 1, which
is, | guess, conmmunication with a friend.
Q And we just get the last nane, and it

says private conmunications in February of '94?
A Yeah. And that would be a debatabl e
reference when | was editor in chief.
MR. HALVERSON: So we can go off for a
second.
(Di scussion off the record.)
(Recess taken at 12:24 p.m, proceedi ngs

resuned at 1:27 p.m)
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BY MR. HALVERSON
Wel come back, Dr. Acton
Thank you.

How was | unch?

> O > O

It was good.

Q Over the course of that break did you
tal k about your testinmony, the substance of your
testinmony, with anybody?

A | did not.

Q Wonderful. Let's dive back in.

How many papers, approximately, would you
say you are listed as an author on, acadenic
papers?

A Somewhere in the nei ghborhood of 325 to
350 what | would call refereed papers.

Q Unfamiliar with that phrase. What is a
refereed paper?

A So one can submt an abstract, a short
abstract to some conferences and it's immediately
accepted. | probably have 25 or 50 of those and so
I''m not counting those.

Q So your 325 to 350 is full, multipage
hypot hesi s anal ysis concl usi on-type research
papers?

A It's reasonable to say that, vyes.
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Page 101

Q Do all of them have citations? 01:28: 39

A. No. 01: 28: 42

Q And by citations there, | don't mean 01: 28: 43
citations to them but citations in themto other 01: 28: 46
articles. 01: 28: 50
A Yes. 01: 28: 50

Q They all do have citations in thenf? 01: 28: 50

A. Yes, sir. 01: 28: 53

Q Ever heard of a MARC record, MA-RC? 01: 28:59

A Is it an acronynf 01: 29: 08

Q It is, but I don't know what it stands 01: 29: 12

for. 01:29: 14
A Okay. | can't recall. 01:29:14

Q How many of your papers have ot her 01: 29: 23

aut hors on them al so? 01: 29: 25
A A lot. 01:29: 29

Q Wul d you say nore than 90 percent? 01:29: 30

A | don't know. 01: 29: 35

Q In the ones that -- | guess it doesn't 01: 29: 38
really matter. 01: 29: 42
For all of them and this may be pushing 01: 29: 42

the outer bounds of the nenory, but approxi mately 01: 29: 46
how many were you responsible for the research for? 01:29:50
A What does that mean? 01:29: 53

Q So you were identifying and pulling 01: 29: 56
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references for citations to support propositions 01:29: 59
that you're making in the paper. 01: 30: 04

And |I'mnot trying to say that if you are 01:30:07

the | ead author, that you're not responsible for 01: 30: 09
those citations. But how many of them were you 01:30:12
actually, like, the person who was saying let's 01: 30: 15
cite to that textbook? 01:30: 17
A. | don't think there is a person. | think 01:30:20

I always suggest references even if | didn't get 01: 30: 25
the initial list of references. 01: 30: 30
Q As part of your Ph.D. program did you 01: 30: 37

have any cl asses that taught you how to do 01: 30: 40
research? 01: 30: 46
MR. RIFFE: Objection. Form 01: 30: 47

THE WTNESS: | would say | -- and this 01: 30: 59

goes for what happens at the University of 01: 31: 04

Virginia too, we get research credits that cone 01: 31: 06
across as classes. And | was under the 01: 31: 09
mentorship of one Allen C. Bovik. He was ny 01:31:12

ment or and taught ne how to do research and how 01:31:17

to do ethical research. But it wasn't a class 01: 31: 20
cal l ed research, no. 01:31: 23

BY MR. HALVERSON: 01: 31: 25
Q And was that mentor a librarian or was 01:31: 25

that nmentor like a Ph.D. in engineering or a 01: 31: 27
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Page 103
sci ence background? 01:31: 33

A Al Bovik is a Ph.D. in engineering from 01:31: 35

your alma mater, the University of Illinois, and is 01:31:40
a nmenber of the national acadeny. 01: 31: 45
Q | like it when the witnesses do reverse 01: 31: 47
research. 01: 31:51
A Thank you. 01:31:51

Q Have you ever had any cl asses taught to 01: 31: 57

you by a librarian about doing research? 01:32: 01
MR. RIFFE: Objection. Scope. 01: 32: 08

THE WTNESS: Hmm So ny -- in 01: 32: 17

el ementary school at Foothill Elenentary, ny 01:32:21
librarian was Ms. Groves, and she taught a 01: 32: 29

cl ass. 01:32: 31

BY MR. HALVERSON: 01: 32: 31

Q On, like, the Dewey decimal systemor on, 01:32:31

i ke, basic reading? 01: 32: 35
A And Library of Congress. 01: 32: 36

Q  Okay. Cool. 01: 32: 38

Do you have Jacobsen in front of you 01:32:42

still? 01: 32: 44
A Yes. 01: 32: 46

Q So | want to start with the cover of 01: 32: 48

Jacobsen. There's a stanp there. Do you see it? 01: 32:53

A. | do. 01: 33: 02
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Page 104
1 Q Can you nmke out the year on it? 01: 33: 04
2 A | can only make out the first nanme, which 01:33:07
3 is Linda, which means beautiful in Spanish. 01: 33: 09
4 Q How about on the next page, there is 01:33:13
5 another stanmp. And we still see Linda, right? 01:33:14
6 A Yes. And now | can make out a bottom 01:33:21
7 word, which is library. And | still can't make out 01:33:24
8 the date. |s your copy better? 01: 33: 28
9 Q It is not. | can zoomin and | think 01: 33:32
10 there is a word that says "Feb" in the mddle but I 01:33:37
11 can't see anything to the right of that. And | 01: 33:43
12 just want to know whether you can see anything 01: 33: 45
13 either, Feb or otherwi se, or anything to the right 01: 33: 48
14 in the niddl e of that stanp. 01:33:51
15 MR. RIFFE: Objection. Scope. 01: 33:52
16 THE W TNESS: Feb | ooks like a reasonable 01:33:55
17 interpretation of the first three letters, 01: 33:58
18 although I can't truly make them out. 01: 33:59
19 BY MR. HALVERSON: 01: 34: 06
20 Q So if you flip a few pages in to the neat 01:34:06
21 of the article, | believe it's page 8 on the 01:34:10
22 bottom 01: 34: 20
23 Whul d you agree that Jacobsen is a coax 01: 34: 24
24 based in the form of the physical mediumthat's 01: 34: 29
25 bei ng used referenced? 01: 34: 33
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MR, RIFFE: Objection to form
THE WTNESS: | guess as a first matter,
that's not a classification in ny brain, a coax
reference
BY MR HALVERSON

Q I think it was coax based. But does that
change anyt hi ng?

A. No.

Q Woul d you characterize Jacobsen as a
br oadband net wor k?

And in the interest of full disclosure
again, because | don't want to trip you up, go to
your decl aration, paragraph 252. So on 252 --

A Yeah, | would agree with that. Sorry.
Sorry to speak over you. | would agree with your
characterization, yes.

Q So | think 252 is saying that Jacobsen is
a broadband coax network reference. |Is that fair?

MR. RIFFE: Objection. Form

THE WTNESS: | don't think | said that.

So not fair.
BY MR. HALVERSON

Q Al right. So when you say, "would have

| ooked to anal ogous references that address

br oadband coaxi al networks, including Jacobsen,"

Page 105
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what are you sayi ng?

A " m saying that Amt states sone
probl ems, sonme problenms with, say, in-home
communi cati on using cable TV and coaxi al nedi a,
coaxi al physical |ayers.

And sone of the problens that Anit states
one could | ook to Jacobsen, that would be
reasonabl e, because she's tal king about cable TV
and she tal ks about the problemof reflection and
she gives solutions, such as equalizers.

Q So you're not saying that Jacobsen is a
br oadband coaxi al network reference?

MR. RIFFE: Objection. M scharacterizes

testinmony.

THE W TNESS: Yeah, | don't see that as a 01:37:54

category of references. | would say Jacobsen
certainly plays into that world, but it's
essentially a communi cations reference that
t eaches various nodul ati on schenes and vari ous
equal i zati on schenes.
BY MR. HALVERSON
Q And so woul d you characterize the field
of endeavor of Jacobsen as a broadband coaxia
net wor k?

A. | would characterize the field of

Page 106
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Jacobsen as digital communications.

Q And woul d you characterize the field of
endeavor of the '249 Patent as broadband coaxi al
net wor ks?

MR, RIFFE: Objection to the extent it
calls for a | egal conclusion.

THE WTNESS: So |'m not disagreeing that
those words are there. |It's just not a category
that |1've contenpl ated of references.

| would consider the '249 Patent, if we
| ook at colum 1, lines 14 through 16, this
invention relates to broadband conmuni cati on
networks and specifically to network interfaces
devices and network wiring. |I'mfine with that
as the technical field for '249 by Garantz
(phonetic).

BY MR. HALVERSON

Q And so in paragraph 252 you don't say
t hat, though.

You say that: A POSITA seeking to

i mpl ement Amit's coaxial cable honme network woul d
have | ooked to anal ogous references that address
br oadband coaxi al networks, including Jacobsen
which is in the sane field of endeavor as the '249

Pat ent .
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And so nothing in there is talking about 01:40: 13

the '249 Patent being related to broadband 01:40: 16
conmuni cati on networks and network interface 01:40: 20
devi ces and wiri ng. 01: 40: 23

And |"'mtrying to figure out what it is 01: 40: 24

that you are saying is the field of endeavor of the 01:40:26

'249 Patent in paragraph 252. 01:40: 30
A. Well, | think you'll adnmt or we can 01: 40: 35
agree that | also combine with DSL-Book in 01: 40: 38

ADSL/ VDSL book, which are not coaxial networks, so 01:40: 41
to speak, explicitly. W' ve been talking about 01:40: 48
t hem being twi sted pair networks. 01:40:51

So | would say the field of endeavor is 01:40: 53

di gital communications, which is true of the '249 01: 40: 57

Patent, as well. 01: 40: 59
And sone of the problens that are 01:41:01
mentioned in Amt, one could | ook to Jacobsen. 01: 41: 03

Both of themtal k about in-home reflection being a 01:41: 05
problem And Jacobsen has a solution. Amt isn't 01:41:09
as explicit on those sol utions. 01:41:13

Q So in Amit, there is a figure. | want to 01:41:19

direct your attention to -- once | find ny copy of 01: 41: 23

Amt. Figure 2 -- sorry. 01:41:31
I n Jacobsen, there is a figure that | 01:41: 33
want to direct your attention to. Figure 2 of 01: 41: 35
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Page 109
1 Jacobsen, which appears on the tenth page of the 01:41: 40
2 PDF, 307 on the bottom Let me know when you're 01:41: 43
3 t here. 01:41: 46
4 A " mthere. 01: 41: 47
5 Q And so Figure 2 is describing a CATV, 01:41: 47
6 whi ch we've described today as a conmunity access 01:41:52
7 TV system or cable TV system as that has kind of 01:41:54
8 evol ved. 01:42: 01
9 As of 2000, approxi mately, when you 01:42: 01
10 started here at UVA, was the bl eeding of CATV 01:42: 04
11 bet ween those two different terms understood to 01:42:12
12 be -- let me start over. That was a terrible 01:42: 15
13 guestion that has conpletely gone off the rails. 01:42:18
14 I n approxi mately 2000, when you started 01:42: 21
15 here at UVA, did CATV have a neani ng that 01:42: 23
16 enconpassed both conmunity access tel evision and 01:42: 27
17 cable TV network? 01:42: 31
18 MR. RIFFE: Objection. Specul ation. 01:42: 33
19 THE WTNESS: | don't think it's 01: 42: 36
20 critically the way. | was just saying that 01:42: 37
21 sonetines these acronyns start out |ike digital 01:42: 39
22 versatile disc and become digital video disc. 01:42: 43
23 Ri ght ? 01: 42: 47
24 So |l think it's fair to say cable TV 01:42: 47
25 is -- was known in 2000. | don't know if that's 01:42:56
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1 what you' re asking. 01:42:59
2 BY MR, HALVERSON: 01:43: 00
3 Q It's not. 01:43: 00
4 | just want to make sure that | 01:43:01
5 under st and when Jacobsen says CATV, should | be 01: 43: 04
6 referring to that as a cable TV network or should I 01:43:08
7 refer to that as a community access television 01:43:10
8 net wor k? 01: 43: 14
9 A To ne, a cable network would be a 01: 43: 15
10 conmunity access tel evision network, so there's no 01:43:18
11 di screpancy there. 01:43: 22
12 Q And does that answer apply to as of 2000, 01:43:23
13 as wel | ? 01: 43: 23
14 A. Yes. 01:43: 27
15 Q Perfect. 01: 43: 27
16 So in the cable TV network of Figure 2, 01: 43: 29
17 where does the signal originate fronf 01: 43:33
18 A. What is the signal of which you speak? 01: 43: 56
19 Q Any signal . 01:43:59
20 MR. RIFFE: Objection. Form 01: 44: 02
21 BY MR, HALVERSON: 01: 44: 06
22 Q I guess let me ask a better question. 01: 44: 06
23 Does Jacobsen descri be any signal 01: 44: 06
24 originating in a hone and traveling to any other 01: 44: 09
25 destination or does Jacobsen only tal k about TV 01:44:13
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1 signals going into honmes? 01:44: 17
2 A. So Jacobsen, on page 305 using the 01:44:19
3 Jacobsen nunbering, second paragraph, which is the 01: 44:55
4 first conplete paragraph, she says: |In particular, 01:44:59
5 splitters in subscriber hones are known to have 01: 45: 09
6 poor isolation characteristics. The effect of 01:45:13
7 reflected signals on the frequency transfer 01: 45: 17
8 characteristic of a CATV channel is pass band 01:45:19
9 ri pple, which is known to cause ghosting in 01: 45: 25
10 recei ved anal og si gnal s. 01: 45: 29
11 So if the reflected signal is the signal 01: 45: 30
12 you' re tal king about in your question, yes, that is 01:45:33
13 wi thin the home. 01: 45: 37
14 Q So ot her than the ghost signal -- well, 01:45: 43
15 let me start over. 01: 45: 53
16 Do you understand that that sentence or 01: 45:54
17 t hat passage of Jacobsen is describing a signal 01: 45: 55
18 that originates fromw thin the home and is being 01: 45: 58
19 used to transmt information fromone device within 01:46:02
20 the home to another device in the hone, or is that 01: 46: 05
21 passage of Jacobsen referring to sinply a ghost 01: 46: 09
22 signal that originates due to the physical 01:46:12
23 characteristics of a splitter in a cable network or 01:46:14
24 sonet hi ng el se? 01:46: 17
25 MR. RIFFE: Objection. Conpound. Sorry. 01:46:22
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Page 112

THE W TNESS: M under st andi ng woul d be 01: 46: 24

the latter. 01: 46: 25

BY MR. HALVERSON: 01: 46: 26
Q Sonet hing el se? 01: 46: 26

My question was a poor question because | 01:46:35

asked about three things and you said the latter, 01: 46: 37
so the objection is well-founded. 01: 46: 39
What do you understand that portion of 01: 46: 45

Jacobsen to be descri bi ng? 01: 46: 46
A My understanding is that Jacobsen is 01: 46: 54
describing in-honme reflection which results in 01: 46: 57
ghosting. You can think of a second outline of a 01:47:01
body on a tel evision screen that was undesirabl e. 01:47:04
Q And is that caused by the television 01:47:10
channel going through a splitter and sone internal 01:47:15

reflection within the splitter leading to a slight 01:47:18

time delay of that signal ultimately reaching the 01:47:21
tel evi si on? 01:47: 26
A. | think that's a fair description, yes. 01:47: 26

Q So that ghosting is not a signal fromthe 01:47:29
television to another device in the hone asking the 01:47:31
ot her device in the honme to do sonething? 01:47: 34

A. No, but it is a signal. 01:47: 37

Q And so other than the ghosting signals of 01:47:39

Jacobsen, are there any other in-hone signals, 01:47: 43
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1 i n-home generated signals that are described? 01:47: 47
2 A | don't think so. And that's not really 01:47:59
3 t he purpose of Jacobsen. Right? 01:48: 02
4 The purpose is to basically conpare the 01:48:04
5 single channel with a multichannel solution, and to 01:48:09
6 provide a solution to the ISI. 01:48:13
7 Q And that single channel versus 01:48:17
8 mul ti channel, the conparison that was bei ng made 01:48:21
9 was is it nore efficient to use a single carrier 01:48: 23
10 frequency and perform equalization on that single 01: 48: 27
11 carrier or to instead rely on a nmulticarrier 01:48: 31
12 carrier frequency without equalization; is that 01: 48: 37
13 right? 01: 48: 50
14 MR. RIFFE: Objection. Form 01: 48: 50
15 THE WTNESS: | think it's close to the 01: 48: 54
16 truth, but you have to also | ook at footnote 4 01: 48: 55
17 on page 309 in which Jacobsen says, and I'1| 01:48: 58
18 paraphrase: Hey, you could also use the tine 01:49: 02
19 domai n equalizer in conjunction with a 01: 49: 06
20 mul ticarrier solution. 01:49: 10
21 And that's really beyond the scope of 01:49:11
22 thi s paper. 01:49:13
23 BY MR. HALVERSON: 01:49: 15
24 Q And she points to two other areas that 01:49: 16
25 they could look to to try to ascertain what those 01:49:18
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details are? 01: 49: 21
A Yes, 5 and 9. References 5 and 9. 01: 49: 23
Q Two references by an individual |ast name 01:49:30
Chow (phonetic)? 01:49: 34
A Yes. They're both Stanford references. 01:49: 35

Q One's -- ostensibly the Ph.D. thesis was 01:49: 38
successful, so we'll assume that's the case. But 01: 49: 45
one is Dr. Chow s thesis. And then the other is a 01: 49: 47
paper witten by then not Dr. Chow based on the 01:49: 52

timng of the two, and the sanme Dr. Cioffi that is 01: 49: 56

t he aut hor of 1007, right? 01: 50: 00
A Yes. And because these equalization 01: 50: 04
techni ques were well known. 01: 50: 07

Q And one of the things that you point to 01:50: 23
Jacobsen for is this concept of frequency bins; is 01:50: 32
that right? 01:50: 32

A Do you want to point ne to a part of ny 01: 50: 40

dec? 01: 50: 42
Q I"d love to. 01: 50: 47

If you |look at the top of page 115, it 01:51:03

says within some analysis that you did on claim 01:51:08

el ement 1-C3, which relates to frequency bins anong 01:51:13
ot her things, beginning with paragraph 272. 01:51:19
And when you get down to paragraph 274 01:51:23

tal ki ng about bits being assigned to subchannels in 01:51:28
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proportion to subchannel signal-to-noise ratios. 01:51: 32
Do you see that? 01:51: 36

A. | do. 01:51: 36

Q And it's your opinion that that, in 01:51: 37
conmbi nation with other disclosures fromAmt, 01:51: 44
renders obvious claimlimtation 1-C3; is that 01: 51: 47
ri ght? 01:51: 47
A. It's my opinion that the conbination of 01:51:53

Amit and Jacobsen renders the so-called bit |oading 01:51:56

[imtation obvious by one of three. 01:52: 02
Q And so | want to ask you about these 01:52: 09
guotes that you've got in there. 01:52:11

The second quote beginning with the word 01:52:14

"instead," says: Bits are originally assigned to 01:52:16
subchannel s just after training during system 01:52: 20
initialization. 01:52: 23
What assigns those hits? 01:52: 26

A | want to | ook at the reference. 01:52: 35

Q | believe you're citing to 307 on the 01:53:08

ref erence. 01:53: 11
A Thank you. 01:53:11

So in Jacobsen, it's unclear. | |ooked 01: 54: 45

at the previous page too. 01:54: 47

Q So you propose a conbination of Amt and 01:54:53

Jacobsen as part of the obviousness anal ysis that 01: 55: 00
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Page 116

you performed in your declaration; is that right? 01: 55: 05
A Definitely. 01: 55: 08
Q Do you have an opinion on what carrier 01:55:17

frequency bands woul d be used in that conbination? 01:55: 28
A The sinpl est answer is no. 01:55:31

Q Do you have the textbook PDF still? The 01: 56: 03

better one of that. Yes. 01:56:17
Is there anywhere in there that tal ks 01: 56: 23

about port-to-port isolation? 01: 56: 26
A Ww. | don't know. Do you want nme to 01:56: 34
read? 01: 56: 36

Q Not particularly. Hang on. Let ne see 01:56:43

if I can short-circuit this slightly. 01: 56: 48
So go to paragraph 331 of your 01:57: 06

decl aration, keeping that guy handy still. 01:57:12
A. Par agraph 330. 01:57:16

Q Sorry. | may need to re-ask a couple of 01:57: 22

predi cate questions first. But paragraph 331. So 01:57: 25

once you've skimed 331, let ne know and I'Il| ask 01: 57: 36
my predicate questions again. 01:57:42
A Okay. 01:58:13
Q So | had the wong textbook. In the 01:58:14
ot her exhibit, 1008, is there anything in there 01:58: 18
t hat tal ks about port-to-port isolation? 01:58: 22
A Do you want nme to read that one? 01:58:41
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Q Al so not particularly. But if you need 01:58: 49

to, I'mhappy to -- or happy to have you. 01:58:51
The reason | ask is because what | 01: 58: 56
understand you to be doing in 331 is saying that 01:58:58

all three references, which include that DSL-Book, 01:59: 01

are reasonably pertinent to the problenms identified 01:59:05

in the '249, which as you quote here, are 01: 59: 08
port-to-port isolation. 01:59:11

And you don't have any citation to that 01:59:14
textbook. And I'mnot sure if there is a m ssing 01: 59: 17
citation, but | don't recall that talking about 01:59: 19
port-to-port isolation. But if there is, | would 01:59: 22
like to know where within that book that cones 01:59: 25
from 01:59: 30

A Ckay. So it's kind of hard for me to be 01:59: 33
conpl ete or exhaustive. But one type of distortion 01:59:40
or violation of port-to-port isolation would be if 01: 59: 45
you had echos between ports. 01:59: 49

And page 451 in this book is an exanple 01:59:52
of doing echo cancellation. | may not use the same 01:59:58
wor ds, but essentially echo cancellation is one way 02:00:08
to isolate one port fromanother, if you'll allow 02: 00: 14
me to use that term nol ogy of ports. 02: 00: 19
And | believe this also tal ks about other 02:00:22

forms of distortion that could be aneliorated by 02: 00: 28
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Page 118
vari ous met hods, including equalization that are 02: 00: 34
tied in DSL-Book. 02: 00: 39

Q What el se causes echo other than inproper 02:00:41

port-to-port isolation? 02: 00: 55

A Okay. So | agree with the prem se of 02: 00: 59
your question. And in electrical engineering, 02: 01: 02
basi cally any inpedence m smatch will cause an 02: 01: 09
echo. In various fornms of communication, you mght 02:01:13
get echos off of objects, especially specular 02:01: 19

obj ects, which are in an el ectromagnetic sense |ike 02:01:25

mrrors. 02: 01: 32

And | don't know if |'m exhaustively 02:01: 41
answering your question, but those are sone 02: 01: 44
exanpl es. 02: 01: 46

Q The book that you're in right now, does 02:01:52

it have anything to do with coaxial networks? 02: 01: 55
A V\hi ch book am | in? 02: 01: 59

Q You are in the DSL-Book, Exhibit 1008. 02:02: 02

A. In a sense, | think this is a 02:02: 11
classification that you're trying to inpose that 02: 02: 13
I'"'m not confortable wth. 02: 02: 17
For exanple, chapter 8 of the DSL-Book, 02: 02: 19

beautiful chapter, it's on channel equalization. 02:02: 24

And does that apply to a coaxial network 02: 02: 27

or does it apply to a wireless network, which is 02: 02: 31
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Page 119
al nost outside the scope of this matter today? 02: 02: 35
Sure. 02: 02: 37

VWhen we teach equalization, when | teach 02: 02: 38

equal i zation, | don't say, imagine you're on a 02: 02: 40
coaxial cable or imagine you're inside a tw sted 02: 02: 43
pair. | just teach equalization. | say the 02: 02: 47
channel is inperfect. How do you nmake the channel 02: 02: 50
perfect? One way is to invert the frequency 02: 02: 54
response of the channel. 02: 02: 56

And then if you get echo; ooh, that is a 02: 02: 58
bad problem You m ght have to use sonething |ike 02: 03: 01
LMS, which is another acronym |east nmean squares 02: 03: 03

filter, maybe sonethi ng adaptive which relates to 02: 03: 07

t he cl ai nms. 02:03: 10

So | wouldn't -- so | would say yeah, 02:03: 10
sure, it relates to wireless, it relates to 02: 03: 14
different types of wires. Sure. 02: 03: 17

Q Can you go to paragraph 281 in that guy, 02: 03: 20

it's on page 116, the very bottom of 116 that 02: 03: 26
bl eeds into 117. 02:03: 33
There you say, quoting Jacobsen: 02: 03: 38

Jacobsen further explains that, quote, in contrast 02: 03: 42
to traditional frequency division multiplexing, FDM 02:03: 46
techni ques, multicarrier nodul ati on does not 02: 03: 53

constrain the nunber of bits per subchannel to be 02: 03: 55
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equal for all subchannels.
Do you see that?
I do. And that's correct.

Did | read that right?

> O »

Yes.

Q Does FDM constrain the nunber of bits per
subchannel to be equal for all subchannel s?

A. | think what Jacobsen is saying, that
yeah, traditional FDM basically doesn't consider
bit | oading, bit packing, or whatever you want to
call it.

But if you | ook at nmy nethod, which is
mul ti channel and nulticarrier, | have a different
QAM for every channel based on the signal-to-noise
ratio. And that's one of the things that a person
of ordinary skill in the art, at the time of the
i nvention, would borrow from Jacobsen and maybe
apply to Amt.

Q Do you know what pilot tone is?

A | do.

Q What's pilot tone?

A Do you want to have me answer in the
context of FDM or OFDM?

Q OFDM woul d be great.

A. Okay. So pilot tone, think about your

Page 120
02: 04: 00
02: 04: 01
02:04: 01
02: 04: 03
02: 04: 05
02: 04: 06
02: 04: 11
02: 04: 23
02: 04: 28
02: 04: 31
02: 04: 35
02: 04: 36
02: 04: 39
02: 04: 43
02: 04: 47
02: 04: 49
02: 04: 53
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02: 05: 13
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Page 121
favorite sinusoid mnus cosine. And we are going 02: 05: 36
to use one of the channels to just generate this 02: 05: 43
cosi gn over and over and over and over again. And 02: 05: 48

basically it allows the receiver to be in sync with 02:05:53

the transnmitter by way of that pilot tone. 02: 05: 57

Q And so is that a frequency-based 02: 06: 04
synchroni zati on, an anplitude synchronization, a 02: 06: 08
ti me synchroni zation, or sone other form of 02: 06: 13

synchroni zation that |I'mnot thinking of right now? 02:06:18
A So as | said, it's at one frequency, it's 02:06:22
one cosine, it's nmonochromatic. And the way the 02: 06: 25

receiver interprets it, if you think about it, the 02: 06: 32

phase di splacenment is going to be relative to the 02: 06: 35
time of transm ssion. 02: 06: 45
If we think about distance equals 02: 06: 46

velocity times tinme, which we were taught in nmaybe 02: 06: 49

hi gh school physics, the receiver can conmpute a 02: 06: 54
delay in time using that one frequency. 02: 07: 01
Q Assumi ng it knows the distance or -- 02:07: 05

A. No. 02:07:11

Q -- just with the -- sorry, | did not nean 02:07:11

to interrupt. 02:07:14
When you say "delay in tine," you nean 02:07: 23

the ampunt of tine it takes for the signal to 02: 07: 25
propagate fromthe transmitter to the receiver? 02: 07: 28
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Page 122

A. Yes, sir. 02: 07: 32
Q And so how can the receiver -- what other 02:07:32
i nputs beyond the receipt of a cosine wave is 02: 07: 38
necessary for the calculation of the transn ssion 02:07: 43
delay fromthe receiver -- or fromthe transnmtter 02: 07: 50
to the receiver? 02: 07:52
A It's a conplicated question because in 02: 07: 54
one case we don't care. W mght get a phase and 02: 07:59

we nmight be able to calibrate that phase against a 02: 08: 04
gi ven delay tine. 02: 08: 07

But if you're trying to think in sort of 02: 08: 07
a GPS sense, in a global positioning system sense, 02:08: 11
you woul d need to know the di stance between the 02: 08: 15

head end and the receiver to conmpute an exact tinme. 02:08:19

Q But you could also use it -- and | think 02:08: 24
this is what your first point was getting at -- you 02:08:27
could also use it to calculate a -- or to align a 02: 08: 29

relative shift to ensure that you get a peak at the 02:08:33

poi nt where you're expecting a peak? 02: 08: 38

A. Exactly. 02: 08: 41

Q Is there anything else that is part of 02: 08: 49
that pilot tone or is it just a single frequency 02: 08: 51
wave? The only reason | ask is you picked cosign. 02: 08: 55
And is there sonething about cosign that conveys 02: 09: 02
sonet hing that a sine wave woul d not? 02: 09: 05
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A No. |If you chose sine, we could just
shift by pi over 2 or 90 degrees and we'd both be
happy.

MR. HALVERSON: Got it. Let's take one
nor e break.
(Recess taken at 2:09 p.m, proceedings
resuned at 2:18 p.m)
MR. RIFFE: Back on the record. | don't
have any further questions either.
MR. HALVERSON: Wonderful. Dr. Acton
t hank you very nuch.
THE W TNESS: Thank you.
THE REPORTER: | have instructions of a
rough draft for you.
MR. HALVERSON: [|'d love a rough.
St andard fi nal
THE REPORTER: Tim are you ordering a
copy today?
MR. RIFFE: Sure. Rough. Yeah. Do we
have any standing instructions for this case?
THE REPORTER: | don't have themif you
do, but I can ask.
MR. RIFFE: Okay.
(Deposition concluded at 2:18 p.m)

(Signature rights reserved.)
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1 COMVONVEALTH OF VI RGI NI A AT LARGE, to wit:
2 I, Kimoberly L. Ribaric, Registered
3 Prof essi onal Reporter, Certified Court Reporter
4 and Notary Public in and for the Commonweal t h of
5 Virginia at Large, and whose conm ssi on expires
6 August 31, 2028, do certify that the
7 af orenmenti oned appeared before nme, was sworn by
8 me, was thereupon exam ned by counsel, that
9 review was requested; and that the foregoing is a
10 true, correct, and full transcript of the
11 testi nony adduced.
12 | further certify that I am neither rel ated
13 to nor associated with any counsel or party to
14 this proceeding, nor otherwi se interested in the
15 event thereof.
16 G ven under nmy hand and notarial seal at
17 Fl uvanna County, Virginia, this 6th day of
18 Oct ober 2024.
19
20
° ‘/\)um'm%%ﬂ, 7%2/3&%(2
22 Kimberly L. Ribaric, RPR, CCR
23 Not ary Public Registration No. 348266
24 Commonweal th of Virginia at Large
25
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1 Veritext Legal Solutions
1100 Superior Ave
2 Suite 1820
Cl evel and, Ohio 44114

3 Phone: 216-523-1313

Oct ober 7, 2024
5

To: TIMOTHY W RIFFE, ESQUI RE
6

Case Nane: Dish Network LLC v. Entropic Comrunications LLC
7

Veritext Reference Number: 6897738
8

Wtness: Scott Acton , PhD Deposition Date: 9/18/2024
9
10 Dear Sir/ Madam
11

Encl osed please find a deposition transcript. Please have the w tness
12

review the transcript and note any changes or corrections on the
13

i ncluded errata sheet, indicating the page, |ine nunmber, change, and
14

the reason for the change. Have the witness’ signature notarized and
15

forward the conpl eted page(s) back to us at the Production address
16 shown
17 above, or emmil to production-nm dwest @eritext.com
18

If the errata is not returned within thirty days of your receipt of
19

this letter, the reading and signing will be deened wai ved.
20
21 Si ncerely,
22 Producti on Depart nent
23
24
25 NO NOTARY REQUI RED | N CA
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DEPOSI TI ON REVI EW
CERTI FI CATI ON OF W TNESS

ASSI GNVENT REFERENCE NO: 6897738
CASE NAME: Di sh Network LLC v. Entropic Comrunications LLC
DATE OF DEPQCSI TI ON: 9/ 18/ 2024
W TNESS' NAME: Scott Acton , PhD
In accordance with the Rules of Civil
Procedure, | have read the entire transcript of
nmy testinony or it has been read to ne.
I have nmade no changes to the testinony
as transcribed by the court reporter.

Dat e Scott Acton , PhD

Sworn to and subscri bed before ne, a
Notary Public in and for the State and County,
the referenced witness did personally appear
and acknow edge that:

They have read the transcript;

They signed the foregoing Sworn
St at enent; and

Their execution of this Statenment is of
their free act and deed.

| have affixed ny nanme and official seal

this day of , 20

Notary Public

Commi ssion Expiration Date
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DEPOSI TI ON REVI EW
CERTI FI CATI ON OF W TNESS

ASSI GNVENT REFERENCE NO: 6897738

CASE NAME: Di sh Network LLC v. Entropic Comrunications LLC

DATE OF DEPOSI TI ON: 9/ 18/ 2024

W TNESS' NAME: Scott Acton , PhD

In accordance with the Rules of Civil
Procedure, | have read the entire transcript of
nmy testinony or it has been read to ne.

| have listed ny changes on the attached
Errata Sheet, listing page and |ine numbers as
well as the reason(s) for the change(s).

| request that these changes be entered
as part of the record of ny testinony.

| have executed the Errata Sheet, as wel
as this Certificate, and request and authorize
t hat both be appended to the transcript of ny
testi nony and be incorporated therein.

Dat e Scott Acton , PhD

Sworn to and subscri bed before ne, a
Notary Public in and for the State and County,
the referenced witness did personally appear
and acknow edge that:

They have read the transcript;

They have listed all of their corrections

in the appended Errata Sheet;

They signed the foregoing Sworn

St at ement; and

Their execution of this Statement is of

their free act and deed.

| have affixed ny nanme and official seal
this day of , 20

Notary Public

Conmmi ssion Expiration Date
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DISH Network LLC v. Entropic Communications

USPTO PTAB Case: IPR2024-00373
US Patent No. 7,594,249

Errata Sheet of Scott Acton, Ph.D.

Page: Line Change Reason

10:3 “single” to “signal” Typographical error
19:4 “Signs” to “Science” Typographical error
21:17 “access” to “axis” Typographical error
85:24 “dBE” to “dB” Typographical error
89:19 “pixilated” to “pixelated” Typographical error
90:8 “pixilated” to “pixelated” Typographical error
103:12 “Foothill” to “Flint Hill” Typographical error
115:10 “one of three” to “§103” Typographical error
121:1 “sinusoid minus cosine” to “sinusoid, mine is cosine” | Typographical error
122:23 “cosign” to “cosine” Typographical error

10-30-2024 Jlsller
Date Scott Acton, Ph.D.
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access

controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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